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ABSTRACT 
This thesis project aims at describing the designing of a new Service Level Agreement that 

is currently being implemented in Rhiag, one of the international leaders in the distribution 

and selling of spare parts for passengers’ cars, commercial and industrial vehicles. Rhiag 

deals with lot of suppliers, and for the most important ones the company sets an agreement 

through which it measures their performances. This project has the peculiarity of describing 

an agreement made with one of Rhiag’s most important gaskets supplier managed through a 

Vendor Managed Inventory practice.  

A description of the context in which Rhiag operates was performed at the beginning: first 

of all, an overview of the aftermarket has been made through the analysis of the Italian car 

industry with the description of the different players and how they compete in the market. 

Moreover, the new trends have been highlighted: hybrid and electrical cars, the 

implementation of Internet of Thing devices and Shared Mobility are starting to catch on in 

the last few years. 

Thereafter, a literature review has been carried out. Different topics were under evaluation: 

at the beginning the Christopher model was used in order to understand which is the supply 

chain strategy that Rhiag should follow. After that, the thesis digs deeper in the bullwhip 

effect, which causes a distortion in the demand moving upstream in the chain: the different 

root causes and the possible solution have been studied. The VMI has been described 

subsequently: first, a wide description of the different typologies has been made, and then 

the possible challenges that a company may face while implementing such a complex 

solution. At the end of the theory chapter, the performance evaluation has been analysed 

through the description of the possible advantages and criticalities brought by implementing 

a monitoring system, and the possible Key Performance Indicators (KPIs) that can be used 

while evaluating a VMI supplier. 

Third chapter describes the customer of the VMI relationship – Rhiag. Its history and mission 

open the paragraph, and then its supply chain and the critical KPIs (i.e. Customer Service 

Level, Obsolescence Risk, Inventory Turnover Rate and Service Level) have been deepened. 

The following chapter instead introduces the supplier – Spesso – describing its history and 

its product range. 
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Then the thesis moves towards the core of the project: the Service Level Agreement (SLA). 

Firstly, the relationship between Rhiag and Spesso has been deeply analysed, explaining 

how the two players work. At the beginning a big picture is given, describing the order 

frequency and the two flows – Kanban and Repackaging – that link Rhiag and Spesso, and 

then all the parameters (i.e. Reorder Point thresholds) that regulate the VMI are deepened. 

After that, the previous version of the agreement has been described, highlighting the 

different parameters and clauses included into the previous contract. Thereafter, the new 

SLA is under the spotlight: firstly it is explained the different steps of the project, and then 

all the parameters definition is highlighted. 

Once the new agreement has been defined, an analysis on the results has been performed. At 

the beginning the monitoring tool has been deeply described – a report made by four sections 

– highlighting the crucial aspect of a “countersign change” during the period under 

evaluation. Then a critical analysis has been made: the performance of the supplier have 

been highlighted,  followed by a study on the impact that the new SLA has on the stock level, 

the Inventory Turnover Rate and the Item Fill Rate. 

To wrap up last chapter is dedicated to the conclusion and to the possible next steps aimed 

at facilitating the information and flow management, and improving the accuracy of the 

monitoring tool.
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1. INTRODUCTION 

Rhiag Group is a multinational company, which operates in the automotive aftermarket 

sector, that is specialized in the B2B spare parts distribution for automotive and commercial 

vehicles. The Group operates in ten countries, relying on 11 central warehouses and more 

than 220 distributor centers located throughout Europe. 

Rhiag was founded in Milan in 1962, and the company has expanded its presence in the 

foreign markets thanks to some important takeovers. The company is currently the leader of 

the independent aftermarket in Italy and Czech Republic. The main missions of the company 

are: 

- The continuous enlargement and control of the product range aiming at meeting 

the changeable market demand 

- To provide the fastest and most reliable service to the customers. 

The business model of the company consists in buying spare parts from suppliers located 

worldwide and delivering them to the customer; in Italy, the main clients are the spare parts 

dealers, while in the eastern Europe the Group sells the products directly to the independent 

garages. 

The main strength of the company is the ability to manage efficiently high volumes of stock, 

maintaining a huge product range – more than 180.000 items only in Italy.  

In Italy, the company network is made by two echelons: two central warehouses located in 

Siziano (Pavia) and 17 regional depots. Depending on the supplier, the distribution model 

can be different; generally, the goods are delivered to the central warehouse and then the 

distribution is internally managed. Once the items reach the branch, it is possible to fulfill 

the demand. 

Recently, the whole Group has been acquired by LKQ, a big American distributor that 

mainly operates in the US aftermarket. Rhiag has been always an innovative company and 

able to adapt to the market changes. The company deals with more than 200 suppliers from 

all over the world and it has different agreement with each of them. The type of relation that 

Rhiag has with its suppliers affects many factors, such as the communication channel, 

delivery place, replenishment frequency and payment terms. 
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1.1 THE AFTERMARKET 

The aftermarket is the secondary market of the automotive industry. The operations have a 

very broad scope and contain all the activities related to keep the car working until the end 

of its lifecycle; the main activities carried out in this industry concern the manufacturing, 

remanufacturing, distribution, retailing and installation of all vehicle parts after the sale of 

the automobile by the automotive companies to the final customer.  

The repair and maintenance of a vehicle involves a complex chain of several actors, each 

one with specific role and competences. More in detail, there are six players that are 

involved: 

 

Figure 1. Aftermarket Players 

Every group has its own expertise and the outcomes of one actor have a direct impact on 

others’ results. For this reason, the picture shows the different groups of actors in a circle. 

Every operator of the chain is linked to the next one, and its ability to perform its task affects 

the whole system. The expected result of this process is to provide the final consumer with 

the best service possible and, at the same time, keep the business profitable for each member 

of the chain.  
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Let’s explain how the chain is built: 

• Roadside rescue services 

These services are supplied by private or public companies. They provide a first 

aid to the brake-down vehicle on the roadside. If the damage is not easily 

repairable, the vehicle must be carried to a specialist garage. Most of the time, 

the type of repair shop depends on the company that provides the rescue service. 

Indeed, if the company works for a specific car manufacturer, the reference 

garage is a brand workshop and the vehicle will be repaired with original 

equipment, otherwise it is the case of an independent garage. This rescue service 

has been continuously improved, introducing new functionalities that facilitate 

the vehicle localization process and promptness of the assistance intervention. 

For instance, the B-Call (Breakdown Call) and E-Call (Emergency Call) are two 

different technologies that aim at improving the safety on the streets.  

The B-Call allows the passenger to call easily the assistance and be localized 

immediately, while the E-Call is activated in case of road accident. Indeed, in 

case of a serious accident, E-Call automatically dials 112. 

 

• Parts manufacturers 

The parts manufacturers play a key role in the aftermarket, due to the high impact 

that the quality of the components have on the vehicle performances. 

“Aftermarket parts are divided into two categories: replacement parts and 

accessories. Replacement parts are automotive parts built or remanufactured to 

replace OE parts as they become worn or damaged. Accessories are parts made 

for comfort, convenience, performance, safety or customization, and are 

designed for add-on after the original assembly of the motor vehicle”1. 

 

• Tools manufacturers 

Even if the tool manufacturer has a less direct impact on the final product, it is 

still relevant in the aftermarket. Indeed, no matter if the repair shop is owned by 

                                                           
1 On the Road: U.S. Automotive Parts, Industry annual assessment, Office of Transportation and Machinery 
U.S. Department of Commerce, 2011 
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a car manufacturer or not, the mechanics need specific tool to remove damaged 

or worn parts and assembly the new ones on the vehicle. 

These manufacturers produce all the tools needed by a professional mechanic to 

work properly on a car. There are thousands of tools with different shapes and 

functionalities, from the smallest crew to a car lift. 

 

• Parts distributors 

The parts distributor is the junction between the manufacturer and the customer. 

It needs to guarantee the best service possible, providing the market with products 

in the right place at the right time. Rhiag Group is one of the main players in 

Europe; the company has a deep knowledge of the market, based on its long 

experience. 

It is possible to classify the distributors according to different factors such as size, 

served market, product mix or position in the supply chain. For what concerns 

the market type, in the OE market the car manufacturer has its own distribution 

channel, while the IAM can involve different companies in order to reach the end 

user; sometimes, even the OEMs can have their own distribution channel, 

depending on the level of vertical integration they want to achieve. For example, 

Magneti Marelli – which supplies both the OE and IAM markets – can reach the 

final customer, either relying on other distributors (including Rhiag) or with its 

own distribution network. 

 

• Providers of technical information 

This kind of actor is in charge of conveying the main information about spare 

parts to the other players. This activity is fundamental in the independent market 

and it can be the core business of a company or just a complementary action: 

Rhiag, despite being a distributor, is strongly involved in providing the market 

with technical information. It has a dedicated channel in order to keep informed 

the spare part dealers and the professional mechanics on the new automotive parts 

and latest innovations that have been developed by this industry. 
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Another important player that has to be informed is the final customer. A proper 

information flow can generate remarkable benefits for the whole supply chain, 

such as fostering the already huge DIY (Do It Yourself) segment. 

Regarding the OE aftermarket, the information disclosure is still important, but 

the approach is different. Indeed, most of the time, the customer is more loyal to 

the branded parts and the information aims more to increase their brand loyalty. 

Furthermore, the mechanics have less need to be educated on the topics, due to a 

narrow product choice and higher quality standards. 

 

• Repairers 

These actors are the professional mechanics of the OES and IAM market. The 

mechanics of the OES market deals with original products and are authorized by 

the car producer to repair the vehicle. On the other hand, the IAM mechanics deal 

with multi-brand products that may be not under the specifications of automotive 

companies. Therefore, they are more responsible about the product choice and 

have a clearer visibility on the market. They deal with the end user and are aware 

of the customer specific requirements. 

 

1.2 AUTOMOTIVE INDUSTRY OVERVIEW 

The automotive industry is the largest manufacturing sector in most of the countries 

worldwide. According to the Organisation Internationale des Constructers d’Automobiles 

(OICA), China is the country with the biggest production volumes of cars and commercial 

vehicles, followed by US and Japan. In Europe, the automotive industry is the core of the 

manufacturing sector, accounting for 4% of European GDP, providing work for almost 12 

million people. 

Even though it is a mature market, the automotive industry grows year by year: from 79 

million of cars sold in 2017 to 81 in 2018. In Europe there are more than 250 million cars 

and 23 million light-commercial vehicles on the road. The global car fleet is steadily 

increasing due to the continuous improvement of the vehicle quality and a steady reduction 

of the scrappage rate; this data confirm the potentiality existing in the aftermarket industry, 

which deals with all these existing vehicles. The main factors that affect the aftermarket 
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business are the car fleet size and its age; moreover, people do not want to spend lot of money 

for an old car, so they choose the cheapest solution. 

 

1.2.1 THE OE MARKET 

The Original Equipment market is made by the automotive companies that produce and 

market new vehicles, and it is defined as a company whose products are used as components 

in the products of another company, referred to as the value-added reseller (VAR)2. 

According to Toyota, a single car has about 30,000 parts: it is a huge number of components, 

and so the car manufacturer entrusts most of the parts production to specialized companies. 

Generally, the automotive companies produce the body, the frame and major engine of a car 

and use outside manufacturers to design and produce the other vehicles parts under strict 

specifications. Then, the dealer adds the car manufacturers’ logo and packages it in their 

custom packaging. At the same time, the parts manufacturers are supplied by other 

companies in order to get the raw materials needed to the production process. This means 

that there are at least two different layers of suppliers, classified depending on the 

commercial distance from the car manufacturer or parent company:  

1. OEMs (tier-one) supply directly the carmaker with the vehicle’s components; 

2. Tier-two companies, which provide their products and services to the supplier at the 

next level in the chain. 

Generally, the automaker has more than one supplier for the same vehicle part. In this way, 

it can keep high the competition among them and guarantee a stable replenishment of that 

component even though there are some problems with one specific supplier. 

 

1.3 THE ITALIAN AFTERMARKET 

After an overall description of the context that affects the aftermarket, the analysis will focus 

on the main market in which Rhiag operates. The main features of the Italian market match 

perfectly the above-mentioned factors that promote a fruitful aftermarket. Indeed, it is one 

of the European market with the highest number of passenger cars per inhabitant (nearby 

                                                           
2 Investopedia.com, retrieved on January 4, 2017 
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624 cars per 1000 inhabitants) and the car fleet age is definitely higher than the average (11 

years).  

Even if there is a lot of room for the after-sale services, some features make the Italian 

aftermarket quite complex and different from those of the other European countries. First of 

all, its heterogeneity: each market area is very different from the others, in terms of both 

product types and distribution process. Therefore, it makes difficult the management of the 

whole market by one single entity. Secondly, in Italy there are two distribution steps – local 

level (i.e. spare par dealers) and national level (i.e. distributors and wholesalers – while in 

the Eastern market the distributors deliver directly to the repair shops). This leads to another 

important issue that concerns the number of players involved in the aftermarket supply chain. 

The presence of more than one intermediate implies higher costs for the end user and less 

profit margins of each actor. At the same time, each player of the chain applies a mark-up 

on the product price; therefore, the price that the final customer is going to pay is strictly 

related to the number of intermediates between the manufacturer and the end-user. 

 

1.3.1 CAR FLEET 

The Italian automotive market is the fourth largest European market: according to ANFIA 

(the Italian Automotive Manufacturers Association), in 2017 the registered number of cars 

was 1.97 million (+7.5%). After a long car registration fall, started in 2007 with the crisis, 

the trend got positive in 2014, right after the lowest peak of 1.3 million introduced into the 

market. The data regarding the type of fuel used by car is quite encouraging: indeed, the 

alternative fuel and diesel vehicles are increasing their presence on the streets, reaching 

respectively 10.7% and 57.3% of the overall car fleet in 2017. On the other end, the petrol-

powered cars are slightly reducing their presence (-2% from 2016 to 2017). As said before, 

the average age of the Italian cars is around 11 years, against the European average 9.5 years.  

Figure 2 shows how the car fleet is divided depending on the vehicles’ age. 
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Figure 2. Italian passenger car fleet by age 

As shown, most of the cars on the streets have more than 10 years of life and almost 15% 

are over 20 years old: all these cars are the main target of the aftermarket because they need 

more maintenance than the newer ones. Despite the attempt of the government and the 

automotive companies to increase the proportion of younger vehicles on the road , the 

average life of the car fleet is continuously increasing getting older and older, particularly in 

the South of Italy . In 2000, the cars with more than 10 years of life represented 38% of the 

cars in circulation. Likely, the major causes of this ageing are related to the 2008 crisis, 

which has discouraged the people to buy new cars and keep repairing the old ones, waiting 

for better times. 

 

1.3.2 AUTOMOTIVE CRISIS 

The 2008 crisis gravely affected the entire automotive sector. In particular, the OE market 

has seen a drastic reduction of the sold cars. Among the European countries, the Italian and 

Spanish automotive markets have been the hardest hit by the economic and financial crisis. 

Even if the automotive industry has recently started to recover, these two markets have not 

yet balanced the same sales volumes of the years preceding the crisis: in 2017, the 

registration was 27% below the level set in 2007. In Figure 3, is reported a chart that shows 

how the car registration in Italy has changed. 



9 
 

 

Figure 3. Trends in new car registration (source: ANFIA) 

Of course, the crisis affected also the aftermarket, but the effects were not as disruptive as 

the OE market ones. As already said, one of the most tangible consequences was the increase 

of the average vehicles age – in 2007, the car fleet was roughly 4 years younger. During the 

crisis, the purchasing power of the Italian families decreased a lot and they started to see the 

car as an unnecessary cost. Therefore, on one hand, the people were not going to buy a new 

car, but on the other hand they were not willing to pay a lot of money for an old vehicle. 

This situation pushed the aftermarket companies to reduce the costs and then the margins; 

moreover, people have started to postpone the maintenance of their car and accept reduced 

performances of the own vehicle. Another negative consequence for the aftermarket regards 

the reduction of the transport company’s operations. In fact, the after-sale service for 

commercial vehicles is a big share of the overall market and it has been hit hard by the crisis. 

The companies have reduced their business size and have started to buy and sell less. It 

implies that the commercial vehicles have reduced the distance covered in order to deliver 

goods.  

 

1.3.3 OE SERVICE & INDIPENDENT AFTERMARKET 

By definition, the aftermarket refers to all the services provided to the vehicles owner after 

the purchase. Therefore, it is not directly connected with the so-called first equipment market 

and the customers are free to choose the after-sale service that they prefer.  

First, it is fundamental to clarify the difference between two conflicting sales channels: OE 

service and IAM. For instance, when one or more car parts are broken or worn out, and they 
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need to be changed, there are two options: replacing the old parts with new original 

components provided by the parent company or relying on the independent aftermarket 

(IAM). Since a different company than the carmaker produces the spare parts of this second 

market, they can differ in:  

• Duty cycle: how long the part will be expected to last under normal working 

conditions; 

• Quality: it has a direct impact on the vehicle performances; 

• Consistency: level of uniformity among the same products; 

• Price: generally, the products are cheaper in the IAM. 

Hence, we can divide the aftermarket into authorized and independent channels. The after-

sale service provided by the authorized channel is called original equipment service; this 

service, which is managed by the dealers and authorized workshops, provides the market 

with original parts produced on the same assembly line as the OEMs. The following chart 

shows the Italian supply chain of the two channels, pointing out the main involved actors. 

 

Figure 4. Supply Chain of the Authorized and Independent channel 

From an organizational point of view, it is possible to outline the “official” channel with a 

chain composed by four levels: the carmakers and the OE manufacturers (which produce the 

original vehicle components and put them available on the market); the dealership (which 

can have their own garages); the authorized repair shops and the final customer. 
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On the other hand, the independent channel is composed by five main levels. The parts 

manufacturers represent the first group of actors, which is the farthest from the market. 

They can be the OEMs or completely different manufacturers. The next level is made by the 

distributors, which can supply the spare parts dealers or by-pass this stage and serve directly 

the retailers. This kind of actors entered in the Italian aftermarket in the ‘60s, when the 

growing market needed an intermediate between the spare part dealers and the 

manufacturers, with a structured organization and national coverage - Rhiag operates at this 

level. The distributors offer to the producer its infrastructure, which includes warehouses, 

network of retailers and it promotes the manufacturers’ products. In return, the manufacturer 

adds the distributor’s fees to the retail price. Generally, the producer sets a listed price for 

the end user and sells to the goods to the distributor with a significant discount; in the same 

way, the distributor sells the product at a slightly higher price to the next player and forth 

until the last buyer, which is the final user. 

Regarding the independent distribution, two further actors have to be mentioned: the large-

scale retail trade (i.e. GDO) – which deals with auto spare parts (mainly the easy 

assembling ones such as wiper blades and batteries) – and the car breakers, which recover 

all the components from the scrap vehicles that can be reused or remanufactured and then 

resold on the aftermarket. In both the channels, the retail level is represented by the repair 

shops that can be broken down among different players as follow: 

 

Figure 5. Main actors of the two channels at the retail level 

Regarding the official channel there are different type of repair shops, some authorized to 

serve a single brand and others to serve multiple brands. On the opposite, the independent 

retailers can be classified into four categories: 

• Franchise workshops: they provide full range of services. For instance, Bosch set 

up the “Bosch Service Network” that is one of the world’s largest independent chain 

of workshops with nearby 16,500 franchises. 
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• Automotive centers: they are structures equipped with a warehouse where you can 

find spare parts and a repair shop for assistance. 

• Fats fitters: workshop chains that provide spare parts, repairs and maintenance for 

multi-brand vehicles. 

• Independent repair shops: they are completely independent small repair shops with 

a full range service. It is the most varied group of actors which includes garages, 

body shop, tyre shops and service stations. 

After the distinction between the products depending on the type of company that produce 

the part (OEM or other companies), it possible to classify the aftermarket products 

depending on their origins: 

• New equipment: a part that has never been installed or used. 

• Rebuilt or remanufactured part: the part has been completely disassembled, 

cleaned up and examine for wear and breakage. It is functional equivalent of a new 

part, except for the efficiency, which is generally lower. 

• Recycled part: the part has been removed from a scrap vehicle, roughly cleaned and 

resold. It is still working but it does not guarantee the same performances of a new 

part, therefore it requires further operations or a careful assessment before being 

reinstalled on a vehicle.  

• Repaired part: the part has been repaired but it has not been fully disassembled or 

tested. 

• Restored or reconditioned part: this term is usually used to refer to an old or classic 

vehicle part; it has been restored to its original condition. 

• Used part: the part has been used and nothing has been done to repair or fix problems 

it might have. 

 

1.3.4 THE AFTERMARKET COMPETITION 

The competition between the authorized and independent channels is quite high and it is 

going to be harder in the future. While the independent channel can exploit the advantage of 

the high volumes, the OEM has a better structure and has higher control on the market. 
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Currently, the IAM channel has 70% of the volumes and the most competitive prices; 

moreover, the independent channel is so influent in this market that sometimes the 

authorized channel needs to align its prices to the IAM one in order to be competitive. On 

the other hand, the automotive companies are getting interested in the after-sale services and 

are willing to increase their market share. Indeed, the recent automotive industry crisis 

pushed the carmakers to focus their attention on the aftermarket, trying to offset the reduction 

of new car sales; besides, new technologies and innovations should be properly evaluated 

because they can have a crucial impact on the competition. For instance, the already 

mentioned E-call technology is mandatory on all new European cars from April 2018. This 

kind of innovations fosters a more direct communication channel between the end user and 

the automotive companies: this can affect the way of providing after-sale services and may 

shift the volumes toward the authorized channel. 

From the customer perspective, the trade-off the customer takes into account is between 

quality and cost, but they are not the only factors that should be considered. One of the main 

driver is the warranty option. Indeed, most of the IAM parts, in order to keep the costs down, 

do not provide any assurance after the purchase. On the opposite, the OEM parts are usually 

sold with a one-year warranty. Another driver is the easiness of the replacement part choice: 

the dealership proposes just one or few types of the same product and avoids any worries 

about the component quality, while on the other end the IAM provides a higher variety of 

products, which means greater selection and wider range of prices. Last factor is the vehicle’s 

age: the end user is pushed to exploit the OE services in the first year – when the warranty 

is still valid, but when it expires, and the car is getting old, most of the people prefer to rely 

on a more affordable service. 

As already said, the IAM parts can be made by one of the OEM companies or by a 

completely different manufacturer. This makes difficult for the end user to evaluate this 

extremely varied market. The products can be very different from each other, with various 

price ranges and coming from all over the world. For this reason, the brand plays a 

fundamental role. It is a quality certificate and it makes the customer choice much easier 

among all the spare parts available on the market. Sometimes, the products on the 

aftermarket are exactly the same of the authorized channel ones, but with distinct brands. 

Therefore, the end user is not able to properly compare the two products and choose the most 

cost effective one. On the other hand, the IAM parts may also be very cheap and poor quality 
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products, at the expenses of their durability and the consumer safety. Hence, the professional 

repairers of the IAM have a great responsibility. They should keep the customer informed 

and select the product available on the market carefully. This is true for the DIFM (Do It For 

Me) market, but it must be said that the DIY segment, which growing, is less manageable 

by the supply chain actors. The customers have a great autonomy because they can buy 

directly from suppliers located worldwide; indeed, while the OEM products are usually 

available for purchase only through dealerships, the IAM parts may be purchased online 

from a variety of vendors. Hence, the end users have much more responsibility on the 

purchase and it makes them more willing to get informed and replace the professional 

repairer.  

 

1.4 NEW TRENDS 

Several new trends that are leading the Italian automotive industry can have great influence 

on the aftermarket. Some of them are: 

• Electrics and hybrid cars continue to increase market share. In 2017, 10.7% of the 

new cars introduced onto the Italian roads were alternative fuel powered. The 

automotive companies are focusing on developing new eco-friendly vehicles, 

especially in these years in which the reputation has a huge leverage. The aftermarket 

must follow this trend and adapt the product mix to new and increasingly complex 

spare parts. 

• Internet of things has high potentialities in the automotive market and the carmakers 

started to exploit this tremendous opportunity: according to Consultancy Gartner 

(2017), connected car production will grow from 13 million units in 2017 up to 61 

million by 2020. The carmakers need constantly to innovate the products, 

manufacturing increasingly complex vehicles, but at the same time, at an affordable 

price. The data-connectivity services are becoming the main way to differentiate the 

vehicles and, while many are still under development, others are already set as 

standard (e.g. E-Call and B-Call). This new trend can push the aftermarket to use 

more original equipment services instead of independent garages. 

• The entrance into the market of many foreign companies thanks to the reduction of 

trade barriers. Low-cost countries imports have had a heavy impact on the European 
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aftermarket. The traditional suppliers need to adapt to this change in order to be 

competitive with manufacturers that are able to sell the same products but cheaper. 

• The shared mobility is reshaping the concept of urban mobility. This trend is mainly 

taking place in the most developed countries. It is a type of car rental designed to be 

affordable for people who want to rent cars for short periods of time and pay only for 

their usage. In Italy, it is present in the main cities with more than 6,500 vehicles 

(and 1.3 million of users) owned by different brands, including Enjoy (ENI), Car2go 

(Daimler AC), Share ‘ngo (electric car provided by the city of Milan) and DriveNow 

(BMW). Other types of mobility services – Uber, BlaBlaCar – are still a way of 

sharing its own vehicle. All these services have grown a lot in the recent years. They 

are thought to reduce the number of vehicles in circulation and provide a good 

alternative to owning an expensive main of transport. If on the one hand this new 

trend implies the reduction of passenger cars on the roads, on the other hand it can 

be an important source of revenues for the aftermarket; indeed, the presence of these 

car fleets owned by one single company can push the aftermarket actors to negotiate 

agreements in order to have the exclusive supply of spare parts.  
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2. LITERATURE REVIEW 
Stein and Voehl (1998) defined the Supply Chain Management as the systematic effort to 

provide integrated management to the Supply Value Chain in order to meet customer need 

and expectations, from supplier of raw materials through manufacturing and on the end-

customer. It aims at optimizing the management of the material and information flows from 

the supplier to the end user.  

 

Figure 6. Traditional Supply Chain 

A supply chain is a system consisting of material suppliers, production facilities, distribution 

services and customers linked who are all linked together via the downstream feed-forward 

flow of materials (deliveries) and the upstream feedback flow of information (Stevens, 

1989).  According to Christopher (1992), the supply chain strategies can be classified into 

four main types according to two dimensions: 

• Demand uncertainty: it is linked to the predictability of the demand for the product, 

that can be either functional – those that have long product life cycles, low variety 

and therefore stable demand – or innovative – those that have short life cycles with 

high innovation and fashion contents, hence with a highly unpredictable demand. 

 

Figure 7. Demand Uncertainty classification (Source: Lee, 2002) 
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• Supply uncertainty: it could be either stable when the manufacturing process and 

the underlying technology are mature and the supply base is well established or 

evolving when both process and underlying technology are still under early 

development, and as a result the supply base may be limited in both size and 

experience. 

 

Figure 8. Supply chain processes classification (Source: Lee, 2002) 

Hence, it is possible to improve the supply chain performances through demand and/or 

supply uncertainty reduction: 

• Demand Uncertainty Reduction Strategies: in many cases, even if the demand at 

the end-consumer level is stable, distortion can occur up in the supply chain; hence, 

as a result, the demand patterns at the upstream part of the chain become highly 

erratic. This means that while at the customer level the demand is flat, the order 

placed by the retailer to the wholesaler (or by the wholesaler to the manufacturer) 

shows increasing fluctuations, leading to the well-known Bullwhip Effect. Only 

through information sharing and tight coordination can lead to an increase of the 

supply chain efficiency: shared information and collaborative replenishments up and 

down the chain are now facilitated through the use of the Internet. 

 

• Supply Uncertainty Reduction Strategies: free exchanges of information have 

been found to be highly effective in reducing the risk of supplier failure. Billington 

et al, (2004) have identified that sharing product rollover plans with supplier is 

crucial to manage the risks of product transitions: indeed, the need to share and 

communicate important product content to support product changes. Another way to 
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reduce this kind of uncertainty are the early design collaboration, meaning involving 

the supplier at the product design phase. 

According to the characteristics of the environment in which a supply chain is working, there 

are four strategies: 

 

Figure 9. Supply chain strategies (Source: Lee, 2002) 

1. Efficient Supply Chain (Demand uncertainty low – Supply uncertainty low): this 

strategy aims to create the highest cost efficiency along the chain. For such 

efficiencies, non-value added activities should be eliminated, scale economies should 

be pursued, optimization practices has to be deployed and information linkages have 

to be established to guarantee the most efficient and cost-effective transmission of 

information across the supply chain; 

2. Risk-Hedging Supply chains (Demand uncertainty low – Supply uncertainty high):  

this strategy aims at pooling and sharing resources along the chain so that the risks 

in supply disruption can also be shared. A single entity can be vulnerable to 

disruption, but if there is more than one (or more) supply source is available the risk 

is reduced (e.g. increasing safety stock of a key component to hedge against the risk 

of supply disruption and sharing it with other players of the chain who needs it); 

3. Responsive Supply Chain (Demand uncertainty high – Supply uncertainty low) : 

this strategy aims at being responsive and flexible to the changing and diverse needs 

of the customers. To be responsive, players use mass build-to-order and mass 

customization processes, since Internet has enables accurate and timely capturing of 

highly personalized requirements of the customers; 

4. Agile Supply Chain (Demand uncertainty high – Supply uncertainty high): this 

strategy aims at being responsive and flexible to customer needs while the risk of 

disruptions are hedged by pooling inventory or other capacity resources. 
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The Independent AfterMarket deals generally with products that can be classified as 

functional because even if there is a very high variety and the margins are quite high, their 

demand is stable and predictable, lifecycle is long and there are high volumes per SKU . On 

the other side, the process can be considered as stable: suppliers (if scouted in a proper 

manner) are reliable and the lead time is highly dependable. Given this situation, the Lee 

model suggests to adopt an efficient supply chain. It is important to highlight that the 

“engine” items have different characteristics from the whole product range: the demand is 

highly uncertainty (hence there is a high difficult to forecast leading to a higher stock level), 

the inventory and the stockout are high and there are low volumes per SKU – hence they can 

be classified as innovative and the Lee model suggests to follow a responsive. 

 

2.1 THE TRADITIONAL SUPPLY CHAIN 

In a traditional supply chain (Figure 6), each player is responsible for his own inventory 

control, production and distribution activities: as it is shown, One of the main problem in the 

supply chain management is the production/inventory control problem, meaning “just how 

much to order the production system to make so as to enable a supply chain echelon to satisfy 

its customers’ demands” (Disney, 2002). 

The structure of the traditional SC is due partly as a result of the need for a company to be 

in control of its own assets and partly because it was uneconomic to pass huge amount of 

information among the players: in this environment each actor manages his orders 

(production or delivery) solely based on his sales to his customers, inventory levels and WIP 

targets, and each echelon has only information about what next customers want: this does 

not allow suppliers to gain any insight into what their customers are ordering to cover their 

inventory based Customer Service Level and cost requirements, and what the customers are 

ordering to satisfy immediate customer demand (Kaipia et al., 2002). This lack of visibility 

of real demand causes a number of problems in a supply chain if it is not properly designed, 

but the fluctuations cannot be eliminated at all. This state causes the Bullwhip Effect (or 

Forrester effect) as a player over-orders in response to a demand peak: this over-ordering 

will be then amplified up in the supply chain, creating wide fluctuations in the demand 

signal.  
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2.1.1  THE BULLWHIP EFFECT 

The Bullwhip effect is a distribution channel phenomenon in which forecasts yield supply 

chain inefficiencies: it refers to increasing swings in inventory in response to shifts in 

customer demand as one moves further up the supply chain. The signals are excessive 

inventory, unreliable forecasts, capacity problems, low Service Level and extraordinary 

costs (e.g. shipments). 

 

Figure 10. Information flow causing Bullwhip effect (Source: Towill, 1999) 

Generally, the further upstream the echelon, the more distorted and amplified is the 

waveform. According to Disney and Towill (2002), the are four fundamental causes of the 

Bullwhip Effect: non-zero lead times and demand signalling processing (Forrester effect), 

price variations (Promotion effect), rationing and gaming (Houlihan effect) and order 

batching (Burbidge effect).  

 

Figure 11. Bullwhip Effect causes (Source: Disney and Towill, 2001) 



21 
 

• Demand signal processing in the past was called demand amplification or Forrester 

effect after Jay Forrester (1961) encountered the problem and subsequently 

demonstrated it through a DYNAMO simulation. This situation was even 

encompassed by Sterman’s bounded rationality (1989): this terminology is common 

in the field of psychology, and it is used to describe players sub-optimal that follow 

rational decision-making behaviour.  

 

• Order batching is known as the Burdidge effect (1991): it refers to the practise of 

placing orders up to the supply chain in batches; this way of working aims at gaining 

economies of scale in set-up activities, and it is often the result of the application of 

an EOQ (Economic Order Quantity) calculation. To deal with this cause, Towill 

(1997) outlined the contributions of the Forrester and Burdidge combinating them in 

an integrated approach named “Forridge”: 

 

Figure 12. "Forridge" Effect (Source: Towill, 1997) 

The input-output diagram in the Figure 12 shows the root causes of the demand 

amplification that can be attributed to either the Forrester or the Burdidge effect.  

• Within the production context, rationing and gaming – or the Houlihan effect – was 

highlighted by Houlihan (1987) who recognised that as shortages or missed 

deliveries occur, customers overload their schedules: this places more demands on 

the production demands on the production system that leads to more unreliable 

deliveries, and customer in response increase their safety stock target.  

 

• Price variations – or the Promotion effect – refers to the practice of offering products 

at a reduced price aiming at pushing the demand. Assuming an elastic demand, this 
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creates temporary increases in orders where customers exploit this opportunity and 

forward buy; this have huge impacts on the standard dynamics of the supply chain, 

as when the price is released from the discounted level, demand slumps, creating a 

perceived need for further discounting in order to stimulate demand (Fisher, 1997). 

 

2.2 VENDOR MANAGED INVENTORY 

Supply Chain Management is linked with finding the best strategy for maximizing the 

performances of the whole supply chain. A traditional order-delivery process is based on the 

principle that the customer defines the amount and the timing of deliveries of each item 

needed from the supplier. How this process runs depends on the industry: retailing industry 

places orders for each delivery, while manufacturing industry commonly applies delivery 

schedules and call-offs supported by information system. One of the main issue is sharing 

information among the different SC players since it plays a vital role in inventory 

management : it has been recognized that information sharing at the retailer level produces 

benefit by reducing the bullwhip effect (McCullen and Towill, 2002) and supply chain costs 

(Gavirneni, 2002). Moreover, according to a survey made by ELA, the rate of incomplete 

and late deliveries have remained at a very high level, approximately 10%: VMI is an 

alternative for the traditional order-based replenishment process which changes the approach 

for solving the problem of supply chain coordination. 

Mattsson (2002) identifies three categories of vendor managed inventory. In the first 

category, Co-Managed Inventory (CMI), the vendor controls and plans the replenishment of 

the customer’s inventory from his own facilities; the customer has to confirm the order 

before shipping and both parties are responsible for keeping account of the inventory level. 

Moreover, in this case, the customer owns the inventory and the supplier invoices his 

customer at the time of delivery. The second category is the Vendor Managed Replenishment 

(VMI) and differs from the CMI category since the supplier controls everything, meaning 

that no confirmation is required, but the inventory is regulated by rules of minimum and 

maximum levels – these limits are determined by the customer’s service level related to 

storage and by the amount of inventory the customer is willing to pay for. The last category 

is named Vendor Managed Inventory (VMI). 
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Popularized in the ‘80s by Procter & Gamble and Wal-Mart and then implemented 

subsequently by other leading companies from different industries such as Nestle, 

Glaxosmithkline and Boeing, Vendor Managed Inventory (i.e. VMI), also known as 

continuous replenishment or supplier-managed inventory, is one of the most used SCM 

initiatives for pushing on collaboration and cooperation between trading partners: it is an 

inventory management technique where the supplier – usually the manufacturer but 

sometimes a reseller or distributor – makes the inventory replenishment decisions for the 

consuming organization.  

 

Figure 13. VMI Supply Chain Configuration 

This means that the vendor monitors the buyer’s inventory levels (physically or via EDI) 

and makes period resupply decisions regarding order quantities, shipping and timing (Waller 

et al., 1999). VMI brings a radical change in the approach for solving the problem of the 

supply chain coordination: instead of putting pressure on the suppliers’ performance 

requiring faster and more accurate deliveries, this initiative gives the supplier both the 

responsibility and the authority to manage the entire replenishment process (Kaipia, 2002). 

It is important to note that the implementation of the VMI tool requires organizational 

changes in the production plan also. According to Krause (1999), the role of the top 

management in understanding the complexity and willingness to support changes in the 

existing supply chain is a critical requirement; these changes do not involve only the 

logistical function but cross the whole organization, particularly sales – that allow the 

reduction of customers’ stocks, the production planning – that focuses on increasing 

flexibility, marketing – that together with distributors selects the product range to focus on 

and purchasing.  

According to Danielsson (2005), the motives for implementing a VMI relationship are 

different for the customer and the supplier. Looking at the relationship from the supplier’s 

perspective, the most common motive for a supplier to implement VMI is because its 
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customer demands it (especially when the supplier is a SME and the customer is a big 

company); another important reason why is that supplier, through VMI, has inventory and 

demand visibility. Moreover, Dong (2001) says that supplier also consider strategic and 

managerial implication, such as strengthening competitive advantage and tightening buyer-

supplier relationship, hence increasing the customer loyalty. The motives for the customer 

differ from the other perspective: his main focus is on increasing performances such as 

inventory turnover rate, return on assets and service levels, and decrease the lead times3. 

2.2.1 VMI SUPPLY CHAIN - DESIGN 

According to Sarpola (2006), a standard VMI system has four dimensions: 

1. Inventory – related dimensions 

a. Inventory Location 

This dimension concerns the physical location of the inventory which is 

managed by the supplier. The first alternative sees the inventory located in 

both supplier’s and customer’s premise: the supplier uses his own inventory 

for buffering against short delivery cycles and unsynchronized production 

cycles. A second way is where the supplier delivers to a customer’s central 

warehouse; last alternative, the inventory managed by the supplier may be 

located at the customer’s premises directly at the production line or in local 

warehouses. 

 

b. Sourcing Policy 

This dimension refers to how the sourcing of the inventory has been defined; 

more specifically, the supplier can either deliver to the customer from his own 

inventory or directly from production. What type of sourcing policy is used 

depends on many variables, such as order cost, supplier’s production lead 

time and delivery time. One alternative implies that the supplier delivers from 

his own inventory: if the freeze time – period in which modification on 

requirements are not allowed – is shorter than supplier’s lead time, the 

supplier needs an inventory to replenish from. 

 

                                                           
3 The Electronics Supply Chain Association made a survey in 2003 aiming at highlighting the motives behind 
a VMI partnership. 
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c. Inventory Ownership 

This dimension refers to the ownership of the inventory and when the invoice 

is issued to the customer. There are three alternatives: first, the suppliers owns 

the inventory at the customer’s premises and invoices the customer when 

items are issued from stock. A second way means that the supplier invoices 

the customer when items are issued. Last alternative sees the customers 

retaining the ownership upon delivery and the supplier invoices the customer 

at the same time. 

 

2. Information – related dimensions 

a. Demand Visibility 

This dimension concerns the type of demand information that is made 

available to the supplier in order to be able to control the customer’s inventory 

and also how far the information stretches in time. In a first alternative, only 

historical information is used for the inventory control process; in a second 

alternative, information about future needs is integrated through forecast and 

deliver plans. Last option, forecasts are used in combination with current 

allocations: in this case, information about downstream demand is sent 

upstream in the supply chain. According to Vigtil (2006), the main benefit of 

improved inventory monitoring and demand visibility is the reduction of the 

bullwhip effect. 

 

b. Access to Information 

It refers to how the supplier gets access to customer’s demand data and 

inventory levels. In one alternative, a visual examination of the inventory of 

the inventory levels is performed by the supplier: this option is used in manual 

VMI systems (Harrison, 2002) where the supplier obtains the information by 

visiting the customer and counting the stocks. A second way is given by 

information sent through customer’s ERP system. Last option, the 

information is present online and could be seen whenever the supplier wants. 
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3. Decision – related dimensions 

a. Replenishment Monitoring and Ordering 

This dimension refers to how often the supplier monitors and inspects the 

customer’s inventory levels and the customer’s future demand in order to 

place a replenishment order or a production order. Three possible ways have 

been identified: in one alternative, the inventory levels are continuously 

reviewed and ordering is carried out if needed, hence a reorder point system 

is set up. In a second option, the supplier reviews the inventory periodically. 

In a third way, inventory levels are reviewed and orders are placed 

periodically no matter the inventory level, as long as it is not equal or above 

the maximum level (this is how the so-called manual VMI system works). 

 

b. Control Limits 

It refers to how the supplier controls the inventory at a customer’s premises. 

Four main ways have been identified: according to the first one, there are no 

minimum and maximum windows for the supplier to control the inventory 

within. In a second alternative, there is only a minimum level, while in a third 

way the is only a maximum limit that has to be respected. Last option is a 

combination of the second and the third since there are both minimum and 

maximum limits. 

 

c. Replenishment Decision 

This dimension concerns the extent to which the supplier is authorized to 

make replenishment decisions about quantity and delivery time. One way is 

when the supplier has the right to decide on both quantity and time for 

delivery, as long as the inventory is within the limits agreed on. In a second 

alternative, the supplier can make decisions related to either quantity or 

delivery time but not both: by comparing the first two options, the first one 

gives the supplier most freedom and flexibility. 

A third option is when customer confirms replenishment orders suggested by 

the vendor: this can be argued as a true VMI practice (Simchi-Levi, 2000). 
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Last way is represented by an order proposal made by customers, and the 

supplier has to give is authorisation. 

 

d. Shipment Decision 

This dimension refers to who is responsible for deciding when shipments 

from the supplier should be made. There are two options: according to the 

first one, the supplier has the right to decide when a shipment should be 

carried out, while in the latter it is the customer who makes this decision. This 

choice is closely related to the replenishment decision dimension since it 

affects the supplier’s replenishment decision; moreover, letting the customer 

make shipment decisions will give the supplier limited flexibility in the VMI 

partnership. 

 

4. System Integration 

a. Level of Horizontal Integration – Customers 

This is concerned with to what extent several customers’ needs can be 

considered together when the supplier carries out his inventory control and 

production planning processes – this dimension can be applied when items 

are generic and delivered to more than one customer. In one alternative, the 

supplier manages one VMI customer at a time; a second way enables the 

supplier to consider the total demand from VMI customers and try to optimize 

deliveries and its production. Last possibility sees considering all the 

customers’ demand (even those that are not VMI partners) and try to optimize 

delivery and production. 

 

b. Level of Horizonal Integration – Items 

This dimension concerns to what extent different items are taken into account 

when a supplier carries out his inventory control. In one alternative, the 

supplier manages one VMI item at a time for each customer; in a second 

alternative, the supplier can consider the total demand for all VMI items in 

each planning cycle and try to optimize both delivery and production 

planning. 
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c. Level of Vertical Integration 

It concerns to what extent the supplier can take different resources in the 

value chain when planning new replenishment order to the VMI customers’ 

inventories. In one alternative, the only resource that is considered is the 

customer’s own inventory; a second option includes the supplier’s own 

inventory as well as the customer’s one. Last alternative, the customer’s and 

the supplier’s stock as well as the supplier’s manufacturing capacity are 

included in the VMI replenishment planning process. 
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DECISION ALTERNATIVES 

Inventory - 

related 

Inventory Location 
Supplier and 

Customer 

Customers' 

CW 

Customers' RW and 

Production Line 

Sourcing Policy 
Deliveries from Suppliers' 

Stock 

Deliveries from 

Suppliers' production 

Inventory Ownership 

Supplier 

invoices 

when items 

are issued 

Supplier 

invoices when 

items are 

issued 

Suppliers inovices when 

goods are delivered 

Information 

- Related 

Demand Visibility 
Historical / 

POS data 
Forecasts Forecasts and Allocation 

Access to 

Information 

Visual 

Examination 

Customers' 

ERP 

Online access to 

customer's ERP 

Decision - 

related 

Replenishment 

monitoring and 

ordering 

Continuous 

Review and 

Ordering 

Periodic 

Review 
Periodic Ordering 

Control Limits No limit 
Only 

minimum limit 

Only 

Maximum 

limit 

Max and 

Min 

limits 

Replenishment 

Decision 

Supplier 

makes all 

decisions 

Supplier 

decides only 

quantity OR 

time 

Customer 

confirms 

replenishment 

orders made 

by supplier 

Customer 

gives 

order 

proposals 

Shipment Decision 
Supplier makes shipment 

decisions 

Customer makes 

shipment decisions 

System 

Integration 

Level of Horizontal 

Integration - 

Customers 

Focus on 

one VMI 

customer at 

a time 

focus on all 

VMI 

customers 

simultaneously 

Focus on all customers 

simultaneously 

Level of Horizontal 

Integration - Items 

Focus on single items at a 

time 

Focus on all items 

simultaneously 

Level of Vertical 

Integration 

Customers 

inventory 

Customers and 

suppliers 

inventory 

Customers and suppliers 

inventory and 

manufacturing capacity 

Table 1. VMI Design - Alternatives 
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According to Gandhi (2003), the main benefits of VMI are: 

• Lower customer inventories: in the VMI supply chain the responsibility for 

managing the stock at the customer’s premises lies with the manufacturer. Therefore, 

the Houlihan effect is eliminated as the manufacturer is generating the despatches in 

the chain rather than the distributor. VMI has the advantage that on-time delivery 

does not need to be monitored as long as there is stock availability at the distributor. 

VMI has another huge advantage over the traditional supply chain: it aligns the 

necessary measures of performance required in the VMI supply chain to the customer 

expectations (Kaipia et al., 2002). This because the main two metrics are whether 

there is a lost sale due to a stock-out at the distributor and how much inventory there 

is in the supply chain; hence, VMI clearly eliminates one source of the bullwhip 

effect. 

 

• Impact on demand: the demand amplification is dampened as the manufacturer now 

receives a direct view of end consumer demand patterns, using them in forecasting. 

Moreover, the knowledge of the demand pattern led the supplier to a better utilization 

of manufacturing capacity as well as better synchronization of replenishment 

planning (Cetinkaya et al., 2000); 

 

• Reduced costs: there are four main cost sources in this partnership, and these are the 

following 

TYPE OF COST CUSTOMER SUPPLIER TOTAL COST 

Transportation Unaltered Decreased Decreased 

Warehousing Decreased Unaltered Decreased 

IT Increased Increased Increased 

Production - Decreased Decreased 

 

In a traditional supply chain the Burbidge effect can be avoided by dispatching every 

time period only the requirements for that time; however, this situation leads to high 

transportation costs. Moreover, if only the requirement of the current time period are 

dispatched, the amount delivered (and then transported) changes every time. Hence, 
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there is a conflict between reducing bullwhip and obtaining economies of scale both 

under a production and transportation perspective (Diseny, 2002). VMI allows 

batching to occur in the transportation activity between the manufacturer and the 

distributor without introducing the order batching effect: this is enabled because the 

information flow is structured. Recall that the stock position at the distributor is 

compared to a ROP philosophy: if the stock level goes below the ROP, then a 

despatch quantity is transported to the distributor. All this activity is entirely 

managed by the manufacturer, which for sure aims at gaining economies of scale in 

transportation and packaging. 

 

Figure 14. Impact of VMI on Burdidge effect (Source: Disney, 2016) 

In a VMI collaboration, the warehousing costs (i.e. the costs for the physical storing 

and handling of the products) are expected to decrease for the customer: the supplier 

has now better opportunities to optimize the management of the total inventory both 

at his place and at his customer; in this system the matching of demand and stocks 

can more accurately be achieved a more flexible production with fewer buffers is 

expected. According to Waller et al., (1999) the VMI approach reduces inventory for 

all participants without comprising service. 

IT-costs are expected to increase for both players: this increase is due to the increase 

in the information exchange between the partners, and in some cases due to the 

investment in the new VMI solutions. (Mattsson, 2002). Furthermore, the suppliers 

must update knowledge and capabilities related to the production planning and 

forecasting to match customer’s service level. Although VMI solutions are often set 

up in standard systems such as ERP modules, they have to be adapted to the 
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companies’ replenishment and exchange processes; these costs of adaptation clearly 

affect the perceive net benefit from VMI initiatives.  

For what concerns the production, according to Waller et al., (1999), VMI allows the 

manufacturer to diminish excess capacity and achieve high production efficiencies 

without increasing inventory or reducing order fulfilment targets. Moreover, the 

supplier’s manufacturing process becomes more flexible: this higher flexibility leads 

to opportunities for the supplier to make better use of his capacity and hence decrease 

the production costs. 

 

• Improved Service: from the customer’s perspective, service is usually determined 

by measuring product availability; this is because if the product is not on the shelf 

when the customer asks for it, a sale is lost. With VMI, the supplier is able to 

coordinate their replenishment orders and deliveries across several customers and 

hence improve the service level by understanding which are the items that a customer 

needs more urgently rather than follow the committed delivery date and possibly 

deliver to a customer that has enough stock at the moment. 

Moreover, Disney (2002) gives an overview on how the VMI practice tackles the four 

sources of the bullwhip effect described in the chapter 2.1.1: 

Source of the 

Bullwhip Effect 
Traditional SC VMI SC 

Promotion effect 
Requires 50% increase in capacity to 

provide desired customer SL 

VMI produces approximately 

50% less overshoot when 

responding to lumpy demands 

Houlihan effect 
Can make a significant contribution to 

bullwhip  

Avoided by VMI because of the 

nature of the relationships in the 

supply chain 

Forrester effect 
Can be reduced but it comes at the cost of 

twice as much system inventory holding 

VMI reduces bullwhip to about 

the level of a single echelon 

supply chain 

Burbidge effect 

Can make a significant contribution to 

bullwhip. However, it can be avoided if 

deliveries occur every time period 

Avoided by VMI supply chains 

due to the structure of the 

information flows 

Table 2. Impact of VMI on bullwhip causes 
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2.2.2. VMI CHALLENGES 

While many benefits have been identified in the studies, there are also many challenges that 

may exist in practice and that can potentially reduce the benefits obtained from VMI or even 

lead to VMI failures; for instance Spartan Stores (a grocery chain) shut down its VMI 

program due to vendors’ inability to deal with product promotions. 

First of all, it is crucial the forecasting ability of the supplier, since a wrong inventory 

management may lead to higher stock level or to stockouts, hence very high cost or very low 

customer service level. 

Then the contribution of information sharing on supply chain performance is higher under 

certain conditions; it is more beneficial where downstream level information is shared rather 

than upstream level information (Lau et al., 2004), and/or where inventory policies are 

reengineered to make better use of shared information (Gavirmeni, 2002), and/or where 

higher level of manufacturing capacity is available (Simchi-Levi, 2003), and/or where 

supplier lead time is longer (Lee, 2000) and/or where retailer lead time is shorter 

(Moinzadeh, 2002). 

Moreover, the benefits derived from information sharing are not distributed equally between 

suppliers and retailers. Lee (2000) revealed that retailers’ benefits are insignificant compared 

to those gained by suppliers; similarly Zhao (2002) found that retailers’ needed to be 

encouraged to participate in information sharing, due to the fact that the benefits to retailers 

were insignificant from information sharing. Linked to this, incomplete information sharing 

by involved actors is stressed as a particularly challenging task: even if suppliers have access 

to POS data, manufacturing plans and inventory level via EDI, much additional data still be 

required such as promotion plans, sales of competing products and non-standard inventory 

movement, otherwise suppliers may react on wrong grounds; these data are usually not 

shared because of confidentiality, lack of trust or difference in performance measures (Aviv, 

2002). 
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2.3 SUPPLIER PERFORMANCE MEASUREMENT 

In literature there are many well know phrases used to underline the importance of a 

performance measurement system. Two of them are: 

• If you can’t measure, you can’t manage it (Garvin, 1993) 

• Measurement is the first step that leads to control and eventually to improvement. If 

you can’t measure something, you can’t understand it. If you can’t understand it, you 

can’t control it. If you can’t control it, you can’t improve it. (Harrington, 2002) 

There are many definitions of supplier performance measurement systems (SPM). 

According to Lysons (2012), performance measurement is the quantification of a quality in 

numerical terms, or in another definition of measurement the systematic assignment of 

numerical values (quantitative) or verbal descriptors (qualitative) to the characteristics of 

objects. Cousins et al. (2008), instead, states that to assess supplier performance more 

subjective and non-financial measures are considered, such as information-sharing, 

responsiveness in problem solving, collaboration level and supplier satisfaction. 

Looking at the benefits of evaluating the supplier performances, a well-balanced 

performance evaluation system can lead to improve different operational activities, such as 

decision making, cross-functions communication, visibility of purchasing activities and 

motivation for the players involved. According to Gordon (2008), the first advantage is to 

concentrate the resources on value-adding activities, and reduce the effort resolving issues 

such as late delivery, defects or excess inventory; the second plus is a competitive advantage 

that a company can benefit from: low costs, high quality services and goods and reduced 

order cycle times (i.e. the time period between placing two subsequent orders). There are 

other two primary benefits coming from the evaluation system. First, by measuring supplier, 

the customer has the opportunity to influence it; second, by understanding supplier’s 

strengths and weaknesses, it is possible to help it to improve its performances, and this in 

turn makes it easier to strengthen inventory management, cycle time optimisation and other 

operational activities of the supply chain. It is important to understand that none of the 

mentioned benefits can be achieved through sporadic evaluation: only a continuous approach 

will provide the data necessary to have positive relationships and encourage collaboration. 
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According to Barbuio (2005), an effective performance measurement process requires two 

key components: a SPM system, whose benefit have been already explained, and 

performance indicators; the function of the latter can be summarized as follows: 

• To reinforce a performance driven culture, whereby performance and its 

improvement are seen as a core part of its principles of operations; 

• To improve the quality of management decision making by providing the best 

information so that resources are effectively and efficiently utilized; 

• To identify whether the organizational strategy and milestones are on track so that 

the stakeholders can be confident that the management is working towards their 

objectives; 

• To help to communicate and align strategy across the organization; 

• To provide transparency and accountability at both management and stakeholders. 

The Aberdeen Group conducted a study in 2002 whose output was a report which highlights 

the difference in average improvement of supplier performances between a system with a 

supplier performance measurement program and a non-program system. As shown in the 

Figure 15, there is an improvement in all the four categories considered: price (+10%), on-

time delivery (+12%), quality (+16%) and service (+4%); moreover, the SPM has a greater 

impact on the overall supplier improvement if it is carried out by manufacturing firms rather 

than non-manufacturing – respectively 28.1% and 25.4% - even if in both cases the 

improvement is important. 

 

Figure 15. Average supplier performance improvement (Source: Aberdeen Group Study, 2002) 

 

2.3.1 KEY PERFORMANCE INDICATORS OF VMI PARTNERSHIP 

A Key Performance Indicator (KPI) is a business metric used by corporate executives and 

other managers to track and analyze factors deemed crucial to the success of an organization. 
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To guarantee effective inventory management within a VMI approach, suppliers must be 

able to rely on a high-performance collaborative solution.  

• Coverage Rate: in a customer-supplier relationship, inventory management can take 

on a shared approach between the retailer and the vendor, called shared supply 

management. In a VMI environment, supplying warehouses is usually the 

responsibility of the supplier, who must deliver the products based on customer 

needs. In order to manage supply operations, suppliers need to monitor the inventory 

in order to guarantee a good coverage rate, evaluated as follows: 

𝐶𝑜𝑣𝑒𝑟𝑎𝑔𝑒 𝑅𝑎𝑡𝑒 =
𝑁𝑒𝑡 𝑠𝑡𝑜𝑐𝑘

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑤𝑒𝑒𝑘𝑙𝑦 𝑠𝑎𝑙𝑒𝑠
 [𝑤𝑒𝑒𝑘] 

With continuously updated information on inventory levels in warehouses, the 

supplier has to cover product demand and prevent either surpluses and stockouts, 

hence having the right amount of the right product at the right time. 

 

• Demand Forecast: to manage supply operations as accurately as possible, a supplier 

base their forecasts on the data transmitted from the customer through a EDI 

platform. To increase efficiency, the management tool must be able to calculate 

demand forecasts, but it is also important to continuously check their reliability at 

the end of a cycle to review future supply needs. 

 

• VMI Service Rate: when retailers decide to opt for a collaborative supply 

management model, the goal is to obtain an optimal service level, whose main goal 

is to never have stockouts and always satisfy customer demands. By delegating 

supply management responsibilities, a retail company seeks to optimally fulfill the 

needs of its stores while reducing inventory as mush as possible; in this context, the 

supplier must be able to ship the orders on a daily basis to optimize the service rate. 
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3. RHIAG GROUP 

3.1 STORY 

Rhiag group is a multinational distributor of automotive and commercial vehicle spare parts. 

It was founded in 1962, in the middle of the economic boom. During these years, Italy was 

the stage of a strong economic growth with considerable advantages for the automotive 

industry. The company was established in Milan and after few years, it was operating 

throughout Italy. With the increase of the car models and the market differentiation, the spare 

part dealers were facing a big challenge: the competition with the OES channel became 

tougher and the price was the main mean for the IAM sector of fighting the authorized 

channel. Indeed, the proliferation of the vehicle components pushed the spare part dealers to 

increase the product mix and then the storage costs. These problems were reflected in higher 

cost for the final customer, which was becoming increasingly demanding. The entrance of 

the trade companies – like Rhiag – allowed the dealers to mitigate these inefficiencies; thanks 

to these new players, the IAM could guarantee the full product range to the customers and, 

at the same time, be able to keep the inventory cost down. 

During the ‘70s, Rhiag built a structured network in Italy, relying on 17 warehouses placed 

throughout the national territory. At the end of that decade, the company commercialized 39 

product families and started an internationalization process, establishing Rhiag Group Ltd 

in Switzerland. The company continued to grow, enlarging the product mix and the supplier 

portfolio. In the 90’s, Rhiag expanded its presence in the eastern Europe markets with the 

acquisition of ELIT Group – which operates in Czech Republic, Slovakia, Ukraine, Poland 

and Romania. 

At the end of the century, the group strengthened its leadership in the Italian market, taking 

over Bertolotti Pietro & Figli Srl, a large distributor and competitor in the country. The 

constant attention to the customer satisfaction and the careful selection of its suppliers are 

the main strengths that have led the company to be one of the main distributors at 

international level. 

At the beginning of the new millennium, Rhiag launched the e-commerce website and 

developed several support services for the spare part dealers and professional repairers. 

During the same years, Rhiag consolidated its position in the eastern Europe with the 

takeovers of the Hungarian LANG group, and after roughly a decade, the Auto Kelly CZ 
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and its subsidiary Auto Kelly Slovakia. The latest important acquisition took place in 2014, 

when Rhiag acquired 100% shares of ERA, an Italian firm specialized in distributing electric 

and electronical components. 

Today, Rhiag Group operates in ten countries and relies on more than 220 distribution 

centers, which provide more than 1 million square meters of storage space. The Group has 

over 3,000 employees in order to provide the best service to 83,000 professional clients. Italy 

represents the biggest source of revenue for the company (almost half) followed by Czech 

Republic (25%). The group is the leader in these two markets, while the other eastern 

countries still a fundamental part of the business but account only for 22% of revenues. 

 

Figure 16. Revenues by country 

Although the cohesion of the Group, the organization’s management has always been 

characterized by a great degree of autonomy granted to its members. The decision of such 

autonomy was driven by the diversity and complexity of the markets in which the group 

operates. Therefore, the strategic decision not to completely merge the companies allows the 

subsidiaries to maintain the same organizational structure in order to better address the 

respective markets. 
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Figure 17. Corporate Organization 

In November 2015, Rhiag was a step away from becoming public for the second time in its 

history – the first was in 2011, when the group was controlled by the private equity firm 

Alpha. At that time, after a careful assessment, the private investment fund decided to decline 

the stock market entrance due to an unsatisfactory offer. In 2013, Rhiag was sold to another 

private equity company: Apax Partners; in 2015, Rhiag submitted a formal request to the 

Consob for going public. Again, the IPO was not successful because of the entrance into the 

big picture of a new important player: LKQ. 

 

3.1.1 LKQ 

LKQ is a leading distributor and marketer of aftermarket equipment and accessories in North 

America; it has operations in North America, Europe, China and Taiwan, offering to its 

customers a broad range of replacement systems, components and equipment. The Group 

was initially formed in 1998 through the combination of several wholesale-recycled products 

businesses located in Florida, Michigan, Ohio and Wisconsin. The Chicago-based company 

has grown globally through more than 220 acquisitions. 

LKQ Corporation announced the official acquisition of Rhiag Group in 2016: the deal, 

valued at 1.04 billion euros on an enterprise basis, allows the group to get control on the 

European spare parts distribution. The picture below illustrates a rough acquisition 

assessment made by LKQ at the end of 2015. 
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Figure 18. LKQ Market assessment 

After two big takeovers, in 2011 and 2013, LKQ pursued its goal of expansion in the 

European markets. The fund got access to the UK market thanks to the acquisition of Euro 

Car Parts Holdings Limited first, and then to Benelux area acquiring the Netherlands-based 

firm Sator Beheer BV. In 2015, just before the Rhiag acquisition, LKQ estimated that the 

Italian distributor could add another billion dollars to its revenues, besides the access to ten 

further markets. As well known, the fastest and easiest way to enlarge the business of a 

company and enter into new areas is through takeovers. This is particularly true for the 

European aftermarket, which is very broad and fragmented. The lack of a dominant player, 

compared to the American aftermarket, is a great opportunity for big enterprises with large 

financial means. Indeed, the acquisition of Rhiag seems to have a long-term perspective 

aimed at creating a single big organization able to manage the entire IAM. 

 

3.2 RHIAG SPA IN ITALY 

In Italy, Rhiag Group operates through three companies: Rhiag, Bertolotti and ERA. 

Bertolotti was one of the main competitor of the Group before being acquired in 1999, while 

ERA allowed strengthening electric and electronic product-offers and increasing the private 

label portfolio. Thanks to these takeovers, Rhiag had the opportunity to enlarge its business 

size, thin the competition, and get access to new customers and the Spain market. The Italian 

aftermarket differs from the East Europe ones mainly for two factors: 
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• It is more mature and less stratified; 

• In Italy, Rhiag supplies mostly spare parts dealers rather than independent garages 

and repair shops. 

The company is constantly engaged in some important projects aiming at increasing 

customer loyalty. In particular, the two main projects on which the company is focusing are 

related to the creation of cohesive networks of professional repairers and integrate the 

aftermarket supply chain thanks to the collaboration with its customers. Regarding the first 

one, the Group established two different networks for the automotive market. The garages 

chain called A posto is an initiative started in 2003, promoted by Rhiag SPA, while Dedicar 

was established by Bertolotti. Together, they count nearby 1,850 mechanical workshops and 

200 body shops; moreover, there is another network of garages established in 2010 in order 

to serve the heavy commercial vehicles. This last network is called Optima Truck Service, 

and it offers a broad range of services and multi-brand products throughout the national 

territory. Affiliated garages are an effective tool to increase visibility and demand, even 

though in Italy they are not direct customers of the Group. 

The second initiative regards the limited liability consortium named inSIAMO scarl. Since 

2007, Rhiag promotes this initiative and put together the best expertise of the aftermarket 

sector in order to better understand and tackle the market changes. The consortium aims at 

developing a network of services for spare part dealers and providing the aftermarket with 

effective solutions in different spheres, including information technology, logistics, 

marketing, personnel and finance. 

In Italy, Rhiag and Bertolotti serves more than 4,000 customers, generating a revenue of 

roughly 350 million euros per year. The two companies have nearly 500 employees, without 

considering the personnel of ERA, made by other 60 people. 

 

3.2.1 MISSION AND VISION 

The main mission of the Group is to lead the European IAM, providing the best after-sale 

services to the customer at the best price. For doing this, the communication and 

collaboration throughout the supply chain must be as high as possible. Thanks to the previous 

described projects and some other initiatives, the company constantly tries to optimize the 

distribution process and improve the service level provided to the end user. In this way, it is 
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possible to get signals coming from the market and promptly react. The bullwhip effect, 

according to which the demand variability increases as one moves further up in the supply 

chain, is very large in the Italian aftermarket. Indeed, the great number of players makes 

more difficult to the upstream companies to foresee the changeable demand, leading to an 

increase of the stock levels, which generates great inefficiencies. Therefore, the only way 

Rhiag has to overcome these problems and reduce the bullwhip effect is to improve the flow 

of information and contribute to keep the supply chain as transparent as possible. 

The mission of Rhiag concerns mainly three spheres, on which depends the success of the 

company: 

• Enlargement and improvement of the product range; 

• Increase the customer loyalty; 

• Support the professional development of the IAM channel. 

The Group provides more than 400 training courses (above 100 in Italy) and 300 marketing 

meetings per year. It is engaged in enhancing the whole IAM channel, collaborating with 

different partners in order to guarantee the best technical support and trade marketing. Other 

important objectives that Rhiag pursues in order to achieve its mission are: 

• Create a flexible supply chain able to react rapidly to the market changes; 

• Optimization of the costs (obsolescence and storage costs); 

• Simplification and standardization of the replenishment processes; 

• Increase the market share, applying a scalable and sustainable model; 

• Strengthen the sale departments, relying on the most experienced sales agents; 

• Find new sales areas, even reaching the smallest customers. 

 

3.2.2 THE CORPORATE STRUCTURE 

The corporate structure is composed by five lines functions and three staff functions: the 

firsts are directly responsible for advancing the organization in its core activities, while the 

staff employees use their technical expertise to assist line functions and support top 

management in the daily activities. The organigram of the organization is shown below. 
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Figure 19. Rhiag Italy - Organizational Chart 

The company follows the functional approach at the first level, grouping departments 

according to the required competencies. It allows the standardization of processes across the 

company, creating economies of scale within each department and facilitating the 

development of skills and knowledge.  

At the top of the pyramid, there is the CEO of Rhiag Italy, whose role is to interact with the 

LKQ staff and align the organization with the strategies of the Group. The staff departments 

are: 

• Human Resource Department: it is responsible for the selection, training and 

development of the personnel. 

 

• IT Department: the staff division provides all the information technological support 

required for the fulfilment of the corporate operations in an efficient and effective 

manner. They monitor and develop specific enterprise applications software (Rhiag 

relies on more than 1,500 software licenses) and guarantee the proper flow of data. 

 

• Account, Finance and Control Department: this department is in charge of 

managing the accountability, budgeting and administration. 

The coordination and assistance of these business units allow the five lines departments to 

carry out properly their daily activities. The main characteristics of these divisions are: 

• Sales Department: a dedicated staff coordinates and collaborates with over 90 sales 

agents distributed throughout the national territory. The object is to push the sales 
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and increase the customer base. In order to better tackle the market, the commercial 

division divided the customers into two main groups, depending on: 

o Revenues: according to this classification criterion, the customers are 

clustered by the yearly total purchase value. The first level is set at €150,000: 

those clients below this threshold independent-customers; the second level is 

set at €300,000, and if the client buys below this threshold is named friend-

customer, in the other scenario is a Partner. 

o Network: the customers are grouped by product types. Therefore, the three 

main subgroups are the automotive network (Shell, Electric, Chemical 

components), bodywork network (automobile plus commercial vehicles 

bodywork) and the technical network (engine plus commercial vehicles 

components). 

 

• Service and Network Department: this division is in charge of managing the 

relationships with the clients. Especially for the partner-customers, the treatment 

offered by the Rhiag’s staff needs to be continuously improved and periodically 

monitored. Moreover, the staff deals with the repair shops and it is engaged in many 

projects aiming at increasing the customer loyalty and enlarging the customer base. 

 

• Marketing Department: this business unit is divided into two sub-departments: 

o Sales & Technical marketing: this is the interface with the customer; they 

define the sale price, the profit margins and the promotion campaigns. The 

market benchmark is a fundamental activity that must be carried out 

periodically in order to keep the prices aligned with those of the competitors; 

moreover, they provide catalogs and information materials to the customers. 

o Purchasing & Product marketing: they are focused on the supplier side; they 

negotiate the purchasing price and the (volume) discounts. Besides, they set 

the depth and the width of the product range offered by the company, manage 

the launch of new products with the related sales forecasts.  

The two divisions are under the same department in order to guarantee the best 

alignment between the supplier offer and the customer request. The main object of 

this division is to maximize the profit of the Group. 
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Within this department, it must be pointed out another sub-division called data 

management, whose task is to carry out specific analysis on the main competitors, to 

manage the product range developments and all the data concerning the e-commerce 

website.  

 

• Logistics Department: this department is in charge of monitoring and guaranteeing 

the proper flow of materials, hence it has a strategic and operative role; indeed, the 

staff carries out the daily activities, distributing the goods throughout the Italian 

warehouses. At the same time, the department should schedule the shipments and 

optimize the transport, which has a direct impact on the costs and service level. 

Currently, the logistics department is able to schedule up to 3 daily shipments and 35 

different routes from the central warehouse to the branches. The ability to deliver the 

products to all the branches in time is one of the main strengths that makes the 

company leader of the Italian aftermarket. Some additional services that can be 

provided to the customers are the direct shipment from the CW, e-commerce tracking 

and intercompany direct shipments (fulfilment of orders issued by other Group 

companies abroad). 

 

• Supply Chain Department: this department serves as junction among the other 

divisions; indeed, it should enable the information and material flow, managing the 

replenishment and the distribution process. In particular, it needs to work in strict 

relation with the logistics department, in order to inform the warehouse about the 

cargo handling, and the marketing department, in order to be aligned with the 

supplier prices, promotions and new products introduction. As for the marketing 

division, the supply chain is divided in teams according to the type of products and 

the supplier. 

 

3.2.3 THE COMPETITION 

As already mentioned, Rhiag is the market leader of spare parts distribution in the Italian 

aftermarket. Its position has been strengthened in 1999 thanks to the acquisition of Bertolotti; 

this company has a lower profile than the Rhiag’s one, hence the companies have different 
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targets. In order to optimize the flows and take advantage of some synergies, both companies 

share the personnel in charge of Logistics, Marketing, Supply Chain and IT; on the other 

hand, the companies have their own infrastructure and sales forces.  

In spite of the unquestionable leadership of Rhiag in Italy, it is very difficult to assess the 

market share of the IAM players because of the great number of both products and actors 

that operate in this market. The Italian aftermarket is very fragmented, and the main players 

hold just a little share of the overall market, and each of them differs for the breadth of the 

offered product range and the number of distribution channels. Roughly, Rhiag holds 15% 

of the Italian aftermarket shares; other important players that operate at a national level are 

Saim and Pitter Violini. 

Among the OEMs, the companies that can rely on an own distribution network are Federal 

Mogul, Bosch and Valeo; these three reach the end users through both distributors (e.g. 

Rhiag) and their own infrastructure. For example, Bosch owns an independent repair shop 

network made by more than 1,300 garages in Italy. Of course, the competition is very tough 

also with the authorized channel. The government incentives and the increasing number of 

traffic blocks aimed at reducing the pollution push the people to scrap the old vehicles. 

Moreover, the carmakers are continuously developing new car models, challenging the 

independent sector to get access to technical information and keep the pace with the product 

range enlargement. 

According to a market research made by Gipa4, several factors affect the customer’s choice 

regarding the distributor. The following pyramid lists some of them by importance:  

                                                           
4 GIPA is the acronym of Groupement InterProfessionel de l’Automobile, a company specialized in 
aftermarket researches.  
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Figure 20. Customers decisional factors 

The speed of delivery is the most important critical factor that the customers take into 

consideration when they choose a distributor. Indeed, usually, the mechanics find out the 

problem, and so the required replacement part, when the vehicle has already been loaded on 

the car lift. Hence, it is essential to order and receive the missed pars as soon as possible. 

 

3.2.4 THE PRODUCT RANGE AND ITS CLASSIFICATION 

Rhiag Spa deals with approximately 300 product lines and more than 180,000 SKUs. Every 

year it adds roughly 10,000 items to its product range. The company provides the market 

with a wide and deep multi-brand of original equivalent and non-original equivalent 

products. Generally, Rhiag achieves a premium price thanks to its high-quality products, 

while Bertolotti targets low profile customers, with more competitive prices. The products 

are clustered into five main groups: 

• Automotive: thermal, electrical, electronical, chemical products, lubricants and 

brake systems. This group is made by more than 200 product families and 100 

brands. 

• Body shop: car body parts. This group has been introduced in 2003. These products 

are stocked in a separate central warehouse due to their bulky size. 

• Commercial vehicles: light and heavy commercial vehicles spare parts. 

• Engine: single component or subsystems of the car’s engine. Due to the high 

complexity of these components, Rhiag created a district group. 

• Motorcycle: this is the smallest group with only 32 SKUs. Rhiag started to sell 

batteries for motorcycles with the new Rhiag bike product range. 

Delivery time

Parts availability

Payment conditions

Brand awareness

Range of products

Compliance with delivery
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The Group can also boast two private labels: ERA (commercialized directly by ERA Spa) 

and Starline. The Turin-based company distributes over 120 product families. Among these 

product lines, many are sold with its own private label, getting high visibility on the market. 

The second brand was created by AutoKelly, which operates in Slovakia and Czech 

Repubilc. Starline started its expansion within the entire Group when Rhiag acquired 

AutoKelly in 2010. The brand born with a low-profile target, but in order to guarantee high 

performances, the quality and the price are much higher than the average low-profile 

products. Because of their strategic positioning, the Starline products are very popular in 

markets characterized by old car fleets and where the purchasing power of the customer is 

limited. In Italy, Rhiag started to distribute these products in 2012; currently, its product 

range covers more than 85% of the Italian car fleet and includes batteries, brake discs and 

pills, clutch kits and many other. 

Each item is univocally identified through an internal code, which is made by five or six 

numbers. The products have also an external code, which is set by the manufacturer and 

universally used. Moreover, Rhiag identifies the product group by two letters, depending on 

the supplier and product family. 

According to ABC analysis, a further product classification can be carried out on monthly 

basis. This analysis is an inventory categorization technique and it is basis on Pareto 

principle. Rhiag carries out three types of ABC analysis: 

• On revenue basis: for each product family, the items are grouped according to the 

annual sale value that they generate. Usually, 20% of the items that accounts for 70% 

of the annual consumption value of the product family are assigned to the “A” class. 

They are the most important items and have the greatest impact on the storage costs. 

• On logistics basis: the items are divided into fast movers, medium-movers and slow 

movers depending on their turnover rate. Rhiag carries out this type of analysis at 

both branch and corporate level. 

• On cost of sale basis: it is very similar to the classification by revenues and most of 

the times it divides the items in the same way. Yet, it is based on the price at which 

Rhiag buys the products from the suppliers and not the listed price. 

Besides the previous classifications, Rhiag carries out another important assessment. 

Starting from the revenues classification, the products with particular features are assigned 
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to a statistical class that describes their current replenishment situation. While the other 

classifications divide the items into quite permanent classes, this further analysis is dynamic. 

Indeed, for example, an item assigned to the “A” logistics class generally remains a fast-

moving item for its whole life cycle; on the opposite, delivery problems or low stock levels 

of a product are just temporary and, as soon as the situation changes, they have to be 

reassigned to a more appropriate class. In the following table it is possible to go through the 

main possible cases: 

Class Description 

D 
Centralized items. These products are kept in the CW and distributed to the branches only 

when a client order has been issued. 

D-H 
Rhiag does not keep stock of these items, but they are bough only on customers’ request. 

Generally, they are expensive, bulky or dangerous products. 

E 
Products replaced by new versions. Usually, the new item has the same functionalities and 

historical sales of the replaced one. 

K The company decided to stop the purchase of these items. 

N New items recently introduced in the product range of the company. 

O The items are obsolete, and supplier doesn’t produce them anymore. 

S 
Items with temporal delivery problems. These are not considered into the calculation of 

the service level provided to the customers. 

Table 3. Statistical classification of the items 

 

3.2.5 THE CORPORATE INFORMATION SYSTEM 

Rhiag Spa carries out all the internal activities through an information system based on 

AS/400 (Application System/400). It is the first generation of IBM’s midrange business 

computers. AS/400 was introduced by Rhiag as official corporate ERP in the ‘80s and, since 

that time, it was continuously improved. The great flexibility of the system allowed Rhiag 

to develop high-customized solutions in order to meet the various company needs. Today, 

the information system is well functioning and guarantees a transversal communication 

among the different departments. Nevertheless, the need of cutting-edge technologies pushes 

Rhiag to consider the introduction of new solutions: indeed, the whole Group is running a 

project for implementing an Oracle software, aiming at improving the overall business 

performances. Anyway, this change process is complex, and it requires long time and very 

qualified staff. 
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The current system is divided into 3 main sections: supply chain, trade figures and client 

order. It is used for a broad range of scopes, and some of them are: 

• Supply Chain 

o Orders planning to the suppliers 

o Orders planning to the branches 

o Prices revision 

o Marketing figures management 

• Trade figures 

o Revision of the turnover 

o Analysis of the returned products 

o Customer master data querying 

o Supplier master data querying 

• Client orders 

o Order entry 

o Order review 

o Order fulfillment. 

Moreover, the IT system allows to carry out operative activities thanks to the aid of 

complementary applications such as Demand solution (demand forecasting), Easystore 

(warehousing & storage management) and Airone (material flow management). 

Rhiag can issue orders and exchange data with the suppliers through three main 

communication channels: 

• TecCom: it is the most suitable and popular way to transmit invoices, orders and 

order confirmations. It is an EDI system broadly used in the B2B automotive 

aftermarket. It requires a license fee and hence not all the companies decide to deploy 

this type of technology. 

• FTP (File Transfer Protocol) is the second standardized way to exchange data among 

companies. It concerns the sharing of a text file based on a communication protocol 

previously agreed between the two parties. 

• E-mails: it is the simplest way of sharing data. It is widely used for formal and 

informal communications. Generally, Rhiag issues orders through this channel 
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mainly to small size companies or the ones whose material flow does not justify 

sophisticated systems. 

3.2.6 SUPPLIERS AND CUSTOMERS 

Currently, Rhiag deals with more than 200 suppliers from all over the world, which differ 

among each other for size, product range, strategic positioning and nationality. Generally, 

Rhiag is supplied by OEMs that provide high-quality products to both the first equipment 

market and aftermarket. The type of relationships that Rhiag has with the suppliers depends 

largely on their bargaining power. The quality of the service that Rhiag provides to its 4,000 

clients is strictly affected by the supplier performances: 99% of Rhiag clients are spare part 

dealers that, at the same time, need to guarantee a high service level to their customers. 

Hence, Rhiag ability to negotiate the best supply conditions affects the whole system. In 

order to achieve this goal, the company assesses the supplier service through some indexes. 

According to these indicators, in case of poor service, the supplier may be forced to pay a 

penalty fee, if previously agreed between the two parts.  

Throughout its history, Rhiag have had to face many market changes. One of the main recent 

event that jeopardized the Rhiag business concerns the change of aftermarket’s legislation. 

Before the introduction of the competition law framework by the European commission in 

20105, the spare part suppliers had to provide an exclusive service to the distributors. This 

one-to-one relationship ensured the distributors a monopoly of that product on the 

aftermarket. The new regulatory framework for the automotive aftermarket has given to the 

OEMs more flexibility in terms of distribution. Therefore, it authorized the part 

manufacturers to sell their products to many distributors, without any constraints. Moreover, 

the Vertical Restraints Block Exemption Regulation states that a supplier may not normally 

require its customer to resell the product at a fixed or minimum price, granting much more 

freedom to the distributors. This change has considerably increased the competition among 

the aftermarket players; hence, Rhiag had to adapt and prove its superior quality services in 

order to maintain the trust of its main suppliers. The company overtook this time of 

uncertainty achieving a stronger market position, demonstrating its ability to satisfy the 

market. 

                                                           
5 The new competition law framework for the automotive aftermarket, FIGIEA 
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The market changes affected not only the supplier side, but also the customer one: indeed, 

in the ‘80s and ‘90s, the service provided to the customer involved just the sale of the 

products and some few added services. Today, instead, Rhiag should also provide to the 

customers a broad spectrum of after-sale services, which means higher costs and deep 

knowledge. The immediate availability of the product, the national coverage and the prompt 

delivery are not enough anymore: the company needs to provide constant technical support 

to its client, and increasingly strengthen the sales force in order to fulfil the market needs. 

The customers can buy the products from Rhiag in two different ways: through the e-

commerce or directly at the counter sales of any Italian regional warehouse. In most of the 

cases, the necessity of efficiently planning the client orders, pushes Rhiag to discourage the 

sales at the counter. Indeed, the e-commerce platform is the main tool available to the 

customers for issuing orders and checking the range of products. A dedicated staff within 

Rhiag is in charge of monitoring and improving the functionalities and user interface of the 

online platform. The overall object is to facilitate the clients in the product choice, 

guaranteeing the fastest and easiest service possible; indeed, it allows comparing the most 

suitable spare part among different brands, checking the availability and evaluating the 

delivery terms of each item. Today, 93% of the orders that Rhiag received are issued through 

the electronic channel. 

One of the most innovative solution (recently introduced) is the E-cat. Thanks to this 

platform, it is possible to find the right spare part for its own vehicle with very basic 

information. The main search parameters are car brands, vehicle model, plate and the chassis 

number. It is the core of the e-commerce and it allows Rhiag to achieve a competitive 

advantage. The e-commerce is also a data analysis instrument: all the information collected 

by it facilitates the analysis (e.g. demand distribution, customer satisfaction) and allows the 

sales department to tackle the market in the most effective way. 

 

3.3 RHIAG SUPPLY CHAIN 

The supply chain is a network of companies and entities that directly or indirectly interact 

each other aiming at providing products and services to a common final customer. This long 

process starts from the manufacturer’s supplier of raw materials and ends with the end user 

of the product or service; the supply chain is hugely affected by the type of market in which 
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it operates and the number of involved companies. Generally, the fast-moving consumer 

goods (FMCG) require a fast supply chain and complex networks. The products such as food 

& beverage goods have a short shelf life, and hence the turnover rate is very high, while 

industrial and durables goods are characterized by a less predictable and more sporadic 

demand. 

Each ring of the chain has to manage efficiently the relationship with the upstream and 

downstream actors; hence, the supply chain of every company needs to collaborate with both 

the seller and the buyer, positively contributing to the system’s value chain. The Rhiag’s 

Supply Chain department is structured as follows: 

 

Figure 21. Rhiag Italy SC organization 

The department can be split into four main areas: 

• VMI and customer relationship: it includes all the personnel responsible for 

managing the relationships with the spare part dealers and the implementation of 

Vendor-Managed Inventory projects. 

 

• Planning and distribution: these activities are carried out by several working teams, 

which are divided depending on the product type and the supplier. This unit deploys 

the highest number of employees within the supply chain department in order to 

manage the wide product range offered by each supplier. The staff is in charge of all 

the activities concerning the demand planning, replenishment lead-times and 
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delivery frequency. Furthermore, they are responsible for potential service level 

provided to the customers, because of the great impact that the demand forecast and 

the replenishment conditions have on the company performances. The demand 

planning is mainly based on historical sales data and takes into account many factors, 

including seasonality, promotions, marketing forecast and so on. On the other hand, 

the distribution activities refer to the stock level of each local warehouse – the 

department has set up some criteria under which it is possible to decide what and 

how many items should be distributed to the regional warehouses or centrally 

managed. 

 

• Intercompany flow and Switzerland: it is responsible for all the material flows 

between Rhiag and the other companies of the Group; moreover, it deals with big or 

particular orders, and monitors the Switzerland market. 

 

• Supplier relationship: it manages the common relationships with the suppliers. It 

negotiates the agreements with the external companies and tries to align the supplier 

replenishment conditions to all the Group members. 

 

3.4 THE DISTRIBUTION NETWORK 

The distribution network of Rhiag Spa is based on a two-echelon configuration. This kind 

of supply chain is very effective for complex and dynamic markets. The presence of the 

second tier of warehouses gives to the company many advantages, including: 

• High service level – in terms of order cycle time and product availability; 

• Optimization of the transport to the final customers; 

• Better inventory management – both cycle and safety stock. 

Rhiag can rely on two central warehouses and seventeen regional warehouses. Even if, 

physically, the CW are two separated buildings, we will refer to them as one single facility; 

indeed, both the warehouses are located in Siziano (PV) and they have the same 

functionalities. The second warehouse was built in 2010 due to the lack of storage space and 

the increasing business; it has been designated for the exclusive storage of car body parts, 

which are the bulkiest ones. 
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Regarding the local warehouses, the Naples branch works as hub for the South of Italy, while 

Bologna is the hub for the North. The presence of this hub reduces drastically the 

replenishment times of the southern branches in case of stock-out.  

The Bertolotti’s local warehouses are sixteen, joint with the Rhiag’s ones. Yet, from a logical 

point of view, the goods are stored in separated warehouses, but actually they share the same 

storage space. This situation leads to another important advantage, the stock sharing: indeed, 

Rhiag has the opportunity to exploit some of the Bertolotti’s stock and vice versa; hence, the 

company may fulfil part of its client orders with the subsidiary’s product range, without any 

theoretical holding costs for those items. 

 

Figure 22. Rhiag and Bertolotti's Regional Warehouses 

A double-digit number identifies each local warehouse, while the two central warehouses 

are called M2 (the oldest one) and M5 (where the body parts are stored). The Naples hub 

(06) is mainly used to deliver goods to other regional warehouses when the delivery time is 

a critical factor. The company can exploit 654,000 cubic meters of storage space, shipping 

from M2 roughly 30 million items per year. 

Rhiag decided to deploy roughly one warehouse per region; in this way, the company is able 

to cover efficiently the entire Italian market and, at the same time, keep the costs down. The 

decision regarding the optimal number of warehouses was driven by the trade-off between 

the desired service level and the costs (transportation, distribution and ICC). 



56 
 

 

Figure 23. Logistics costs analysis 

The transport can be divided into primary and secondary: the first one links the CW to the 

branches, while the last occurs between the local warehouses and the spare part dealers. As 

shown in Figure 23 the primary transportation costs increase with the number of warehouses 

due to the higher number of linkages between the central and the regional warehouses, while 

the secondary decreases; therefore, once the desired service level is set, the company 

performs a proper analysis aiming at minimizing the overall costs.  

 

Figure 24. Rhiag Primary Transport 

In order to guarantee the best service to its customers, Rhiag constantly tries to improve the 

distribution process; the development of the secondary transportation is inspired by the milk 

run concept: according to this logistics approach, one single truck is loaded with goods of 

many client orders that are then delivered to different places during the same trip, defining 

the most efficient route. The main advantages of this type of deliveries concern the high 

trucks saturation and stock reduction, for both the supplier and customers. On the other hand, 

it requires a careful distribution planning and stable volumes. 
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Thanks to this approach, Rhiag was able to achieve great results: 

• Continuous enlargement of the product lines (+83 in 2016); 

• Almost 5,000 deliveries per day; 

• Increase of the dedicated distribution services (+11%): this type of transport leads to 

two main advantages. First, an increase of the transport costs for the competitors, 

which have more trouble to saturate the courier’s truck and so they are forced to 

reduce the delivery frequency. The second benefit concerns the lower visibility that 

they have on Rhiag’s customers; 

• Increase in delivery frequency (two deliveries per day for more than 98% of its 

customers) and reduction in delivery times to the spare part dealers. 

 

3.5 THE SUPPLY CHAIN OBJECTIVES: KPIs 

The Rhiag’s management defines some objectives that should be pursued by each 

department of the of the organization in order to align the company towards a common long-

term oriented goal. Some of these objectives are specific for each division, while other have 

a more global orientation.  

The management by objectives was outlined by Peter Drucker (1954) and refers to the 

process of defining the enterprise goals and conveying them to all the organization members. 

This process fosters a positive work environment and a sense of achievement. It aims at 

providing to the worker the means to accomplish their objectives gradually and keep a 

constant focus on the company mission. 

According to the SMART criteria, the goals should be: 

• Specific: the object must describe specifically the result that is desired; 

• Measurable: the result must be measurable and clear whether the objective has been 

achieved or not; 

• Achievable: the goal has to be realistic, challenging but based on available resources 

and on existing constraint; 

• Relevant: the goal should be aligned with the other business objectives; 

• Time-related: the goal must be accomplished in a defined time-window with a clear 

deadline. 
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The set of these features enables the management to align the efforts of the employees and 

exploit cross-departmental synergies. The sharing of enterprise values, and a clear corporate 

governance, can have great benefits in these terms. 

The supply chain teams constantly monitor the results thanks to some KPIs; these indicators 

are a set of quantifiable measures, periodically reviewed, that allows the organization to 

determine the progress in achieving the strategic and operational goals. The main objectives 

of the supply chain department concern mainly four spheres: 

1. Customer service level 

The customer service is measured by the item fill rate. The IFR is the percentage of 

customer demand that is met through immediate stock availability. Even though high 

fill rate does not always mean a high service level (each order line has different 

weight), this index is the main indicator of the service level provided by the company. 

There are three main levels of fill rate: averagely, Rhiag is able to fulfill more than 

90% of the order lines from the local warehouses, achieving the first level; this is the 

most important layer for the company because it assures the best service. 

The second level is evaluated on the satisfaction of customers’ requests within 4 

hours from any warehouses. Regarding the last level, the product is available in the 

Rhiag network and can be delivered to the customer within 12, 24 or 36 hours.  

The fill rate is calculated for each product group in order to have a detailed data and 

clear visibility on the company performances. Of course, it is difficult to compare the 

fill rate of each groups because of different mix of slow and fast movers; indeed, the 

items with a high turnover rate are kept in stock in almost all the regional warehouses. 

On the other hand, the slow movers are managed at the central level and distributed 

only when the client issues an order. Therefore, these items will fall into the second 

layer of fill rate, which means a lower service level; hence, the mix of slow and fast 

movers within a product group definitely affects the service level that Rhiag is able 

to guarantee. 

 

2. Obsolescence 

This is one of the main indicators taken into account during the planning activity. 

Indeed, the ordered quantity of an item has to be under the obsolescence threshold, 

which can be considered as a reordering upper limit: 
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𝑂𝑏𝑠𝑜𝑙𝑒𝑠𝑐𝑒𝑛𝑐𝑒 𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑 = 𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝑠𝑡𝑜𝑐𝑘 − 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠 

The overall idea of the obsolescence is related to the fact that, after a fixed time 

window, the items stored in the warehouse start depreciating. Therefore, the 

reduction of the stock value implies a big lost for the company. The criteria by which 

Rhiag evaluates the depreciation level of the stored items are shown in the following 

table: 

STOCK STOCK VALUE DEPRECIATION 

Within 12 months 100% 0% 

Between 13 and 24 months 75% 25% 

Between 25 and 36 months 50% 50% 

Between 37 and 48 months 10% 90% 

Over 48 months 1% 99% 

Table 4. Obsolescence Criteria 

The first column illustrates how much time the items have been stored in the 

warehouse, while the other two columns show the consequent value reduction. 

Regarding new items introduced into the product range, the supply chain staff does 

not take into consideration the first 18 months of their life cycle. Generally, the 

obsolescence events occur due to an oversizing of the first purchasing order or big 

changes in the market demand.  

 

3. Inventory turnover rate 

This KPI expresses how many times the inventory is sold and replaced over a period 

of time. It is a critical indicator because it points out how many units the company is 

selling in comparison to its stock level. The overall goal of the company is to 

maximize this index, according to the desired probability of stock out. Generally, this 

KPI is calculated for each product line. Rhiag carries out two types of evaluation 

regarding the inventory turnover; the first one is based on the volumes, and it is 

calculated as follows: 

𝐼𝑇𝑅 (𝑣𝑜𝑙𝑢𝑚𝑒) =
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑡𝑜𝑐𝑘 𝑙𝑒𝑣𝑒𝑙
 

The second one, instead, is value-based: 

𝐼𝑇𝑅 (𝑣𝑎𝑙𝑢𝑒) =
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑡𝑜𝑐𝑘 𝑣𝑎𝑙𝑢𝑒
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4. Supplier service level 

As for the evaluation of the service provided to the customers, the service level of 

the supplier is defined by an index. This index is expressed in percentage, and it is 

calculated on a monthly-basis as: 

𝑆𝐿 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠

𝑇𝑜𝑡𝑎𝑙 𝑂𝑟𝑑𝑒𝑟 𝐿𝑖𝑛𝑒𝑠
 

Rhiag considers an order line as positive if at least the 95% of the items are received 

before the limit date. This deadline is set as the maximum between the agreed lead 

time and the requested delivery date, plus eight days. 

𝐷𝑒𝑎𝑑𝑙𝑖𝑛𝑒 = max(𝐿𝑇 ; 𝑟𝑒𝑞𝑢𝑒𝑠𝑡𝑒𝑑 𝑑𝑒𝑙𝑖𝑣𝑒𝑟𝑦 𝑑𝑎𝑡𝑒) + 8 𝑑𝑎𝑦𝑠 

In order to guarantee good performances, Rhiag agrees with the suppliers a minimum 

service level under which they have to pay a penalty fee. 
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4. OBJECTIVES AND METHODOLOGY 
This thesis is aimed at describing a project that is currently being implemented in Rhiag. The 

goal of the project is to redesign the Service Level Agreement (SLA) with one of the Rhiag’s 

gaskets supplier – Spesso Gaskets S.r.l. – managed with the Vendor Managed Inventory 

(VMI) practice. The main driver of updating the previous version of the agreement is the 

huge change in the relationship between the two players: as it is described in the next 

chapters, the whole partnership is now managed through the VMI practice, hence through a 

continuous exchange of information via EDI, while in the past the performance evaluation 

was based on both VMI flow for some items of the product range and standard closed orders 

for the others. 

The implementation of this project required the involvement of three main actors: 

• Supply Chain Department: the Engine Team was in charge of redesigning the 

previous agreement since it was the main interface with the supplier and the 

personal relationships were already established; 

• Spesso Gaskets: the CEO and the Supply Chain Manager were the counterpart in 

the negotiation whose topic was the definition of the parameters of the new SLA, 

while the IT specialist was the person in charge of developing the program needed 

for the evaluation;  

• Nextbit: it is an external IT consultancy company; one of its IT-specialist 

collaborated with Rhiag in the development of the program needed for the service 

level evaluation. 

First of all, it was important to understand the big picture of the as-is relationship between 

Rhiag and the supplier. After a brief description of the history between the two companies, 

all the practices carried out by both players were deepened: the planning frequency – two 

open orders with a six-month time horizon – and the two types of flows (Kanban and 

Repacking) are the two factors that characterize the partnership; it was highlighted that the 

critical point is the information flow, showing how much is important the cooperation among 

the companies in order to be as efficient as possible. The second step was the definition of 

the parameters that drive the performance evaluation of the supplier: this was done by the 

analysis of the data of each item included in the open order aiming at setting the right reorder 

point according to their consumption.  
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After the negotiation with the supplier’s top management, the contract has been drafted. The 

next step was the realization of a database able to track every day the parameters of each 

item stored in Rhiag’s warehouses (central and regional), including the MAG95, which is a 

virtual warehouse that corresponds to a sector of the supplier’s warehouse where only the 

products owned by Rhiag are stored. This was done thanks to the cooperation with an 

external IT company that built the database according to our requests: the final report of the 

evaluation is sent automatically every 7th day of the next month. Final step is the analysis of 

the data and the consistency of the results through the comparison of the report elaborated 

by Spesso. 

There are two main criticalities in this project: 

1. Since the previous SLA had to be updated, it was necessary to define the parameters 

leading the replenishment activities. This meant at the beginning analysing each item 

– its consumption – in order to set a proper reorder point threshold, and then negotiate 

it with the supplier.  

2. Creating the database was the second tough activity of the project. First of all, under 

a technological perspective it was necessary the help of an external company to build 

an IT program for monitoring all the information needed for the evaluation. Once the 

database has been created, it is important to check the consistency with the data 

collected by the supplier and understand the root causes of all the misalignment. 

The ultimate objective of the project is to verify the supplier capability of being aligned with 

the new VMI settings, and see if it is pushed to improve its performances – which are already 

at a very high level – leading to an increase in the service level towards the customer, which 

is measured by the item fill rate. This could be done by putting the supplier under more 

pressure, and this is what the new settings aim to: in the previous agreement all the items 

were measured with the same criteria – if the stock level was greater than 0 the supplier was 

consistent with the SLA – while the updated version sets different reorder points according 

to the item category: this topic is deepened in the next chapter, but it is clear that the supplier 

has to face a new challenge.  
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5.  SPESSO GASKETS 
Spesso Gaskets is a leader in the engine sealing production for both the OEM – of the main 

European players – and the aftermarket. Spesso’s products (seals and seal kits) are assembled 

on thousands and thousands of vehicles worldwide, ensuring the highest reliability to their 

customers. The company has gained trust and respect from their customers thanks to its 

continuous improvement through innovation, quality, service and affordable prices that 

allowed Spesso to success in more difficult market. 

The company was founded in 1926 by Clemente Spesso, established a workshop in Turin to 

supply the growing Italian car industry. Starting from the ‘50s, Spesso constantly and 

consistently enlarged its business in the IAM, quickly becoming the market leader in head 

cylinder seals. In the 80’s, the company obtained all the major quality certifications: the 

premium quality of its products enables Spesso to expand the business in the OEM, starting 

a partnership with Fiat Iveco; the company, given the increasing business, relocated itself in 

the current 9,000 sqm plant. At the beginning of the 21st century, the company acquired an 

important know-how in product development and manufacturing through the strategic 

alliance with the Japanese leading company Ishikawa Gasket: Spesso became the first Italian 

manufacturer of multi-layer steel head cylinder gaskets for the OE.  

In the last decade Spesso’s vision led to the implementation of the Lean Management to 

empower people and to increase the flow to all their customers: the results are higher and 

higher quality, better service and lower cost floating toward customers. Indeed, in 2010, the 

introduction of new machineries for gasket coating led the achievement of the Best VMI 

supplier award from Iveco/CNH.  

 

5.1 BUSINESS MODEL & PRODUCTS 

Spesso Gaskets works on two markets: 

• Original Equipment 

Thanks to the high quality and service level provided, the company acquired an 

increasing number of OE customers – during the past 10 years the OE business has 

grown from 30% to 70%. Through Lean Manufacturing they strived to eliminate 

waste along the value chain, creating processes that need less human effort, less 

space, less capital, less production time, lower costs and much fewer defects. This 
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approach resulted in a competitive advantage as Spesso can respond to changing 

customer desires with higher flexibility and faster throughput times.  

The OE applications vary from 2-wheelers engines to heavy duty trucks, while the 

main products are cylinder head and exhaust gaskets; moreover, Spesso is able to 

design and manufacturer all other flat specialty gaskets for engines and various 

assemblies (e.g. compressors, trasmissions) employing the most advanced materials 

and technologies.  

The core technologies rely upon linear and surface sealing: Spesso’s Custom Coated 

Composite (CCC) combines both of them in a technology extremely adaptable to 

customers’ needs. 

 

Figure 25. Linear, Surface and CCC sealings 

• Aftermarket 

In the aftermarket, Spesso’s mission has been to design, develop and manufacture 

reliable engine gaskets and engine gaskets sets for OES, Private Label (PL) and the 

IAM under the renowed Spesso brand; this enables the company to offer a complete 

range of engine gaskets sets, cylinder head gaskets and specialty gaskets for truck, 

passenger car, commercial vehicle, heavy duty earth moving and agricultural 

machinery. More specifically: 

o Engine Gaskets Kits: these kits are carefully assembled with the most reliable 

components, either manufactured internally in their plant – in the case of flat 

gaskets – or procured from the top suppliers worldwide; 

o Cylinder-Head Gaskets (CHG): the product range covers all types of flat 

gaskets to match each particular engine, from metallic mono- and multi-layer, 

individually matched to the requirements of each particular application. Both 

traditional CHG and multi-layer CHG are made with the highest raw material 

quality available worldwide. Indeed, Spesso’s know-how led them to achieve 

the leadership in the Italian market; 
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o Exhaust Gaskets: mono-layer and multi-layer steel exhaust gaskets are 

designed to perform in high temperature and intense flange motion 

environments. In order to perform well under these pressures, the company 

uses high quality elastomers and special steels (with high percentage of 

Nickel) for the intake and exhaust gaskets; 

o Valve Cover Gaskets and Oil Pan Gaskets: since these gaskets are subjected 

both by low and high temperatures, Spesso uses only high-quality rubber in 

order to give maximum sealing with minimum tightening. 

 

Figure 26. IAM Products 

 Spesso supplies a wide range of vehicles: 

o Truck and bus: wide range of gaskets and gasket sets for FPT Iveco (Iveco 

Cursor, Iveco Tector), MAN, Renault, Mercedes Benz, Scania and Volvo; 

o Commercial vehicles: complete range of gaskets and gasket sets for Fiat 

Ducato and Iveco Daily in all their versions, included the latest models; 

o Cars: wide range of gaskets and gaskets sets for European and Japanese 

brands, including classic cars and racing applications; 

o Industrial and Agricultural machines: wide range of gaskets and gasket sets 

for FPT Iveco AIFO, CNH-New Holland Construction and CNH-New 

Holland. 

 

5.2 RELATIONSHIP RHIAG - SPESSO 

The relationship among Rhiag and Spesso was born in 2001, with the first supplies of a small 

range of products – mainly with IVECO-FIAT brand. It was a traditional supply relationship: 

closed orders (OC) emitter on a monthly-basis with 60-90 days of lead time, based on a 6-

months forecast with 80% of accuracy. 
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In 2006 Spesso started the production of seal kits and after few years Rhiag decided to 

outsource the management of its personalized kit to the partner: Rhiag provides some key 

components, Spesso completes the kit and package it. As a consequence, there was a need 

of building up a new information and material flow, leading the creation of a new model 

based on orders that Rhiag emits on a monthly basis towards Spesso through subcontracting: 

this model led to weekly deliveries from Spesso to Rhiag that optimizes transportation costs, 

production capacity and a higher service level. In this scenario, cooperation becomes critical 

for the achievement of the goals shown below: 

 

Figure 27. KPIs 
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6. SERVICE LEVEL MEASUREMENT 
Every year, Rhiag deploys two open orders – on January and on July with a 6-month horizon 

– based on forecasts made for every item included in the active product range: yearly 

consumption and trend are the main variables considered. Thanks to these orders, the 

supplier has the possibility to plan the resources (human, raw materials and machineries) 

needed to satisfy Rhiag’s requests. Each order is then split according to the “kind of supply”: 

• F: if an item is classified as “F” is directly provided by the supplier without Rhiag 

involvement. It could be both a single component or a kit; 

• T: an item classified as “T” is a kit that is made by components coming from both 

Rhiag and Spesso’s suppliers. 

T items are the most challenging for the relationship between the two companies: for a 

successful delivery all the components coming from Rhiag’s suppliers and Spesso’s 

suppliers should be available at the same time. In order to do that, the supplier sends once a 

week a list of the items needed to assembly the kits. As a consequence, Rhiag firstly verifies 

the availability of each item in the central warehouse, and then develops and sends a picking 

order of the available items to the warehouse workers; once the goods are prepared, they are 

delivered towards Spesso’s warehouse. 

 

Figure 28. Missing subcontracting items list 

It is important to highlight that Rhiag has the possibility to continuously monitor the stock 

level of its item (i.e. those with kind of supply T) stored in the supplier’s warehouse. This is 

allowed since Rhiag created artificially an “IT warehouse” – with the cooperation of the 

supplier -  called MAG95, which corresponds to the part of the Spesso’s warehouse where 

only the Rhiag’s items has been allocated.  
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In order to deal with correct information about the stocks, it is very important to explain how 

the quantities of the items involved in the creation of the T kits are updated in the IT system: 

1. Once Spesso creates the kit, the supplier sends via e-mail two delivery notes, and one 

of them is named as “Kanban” – it includes all the kits (both F and T); 

2. When Rhiag receives the delivery note, it is managed and in the IT systems happens 

the following: 

o The quantity of the kit in the central warehouse increases 

o The quantity of the components needed for the making of those kits in the 

MAG95 decreases 

 

Figure 29. Information and Material flow 

Figure 29 represents the whole process (called internally “carico kit – scarico componenti”): 

the thin black lines represent the components flow, that firstly are delivered from the Rhiag’s 

central warehouse towards MAG95 and then are processed in the supplier’s plant, while the 

thick black line represents the kit flow, that are delivered from the supplier’s plant to M2; 

the last line (red dotted) represent the information flow, in the sense that in the IT system the 

quantities of the kit and their components are adjusted as described before. 

 

6.1 VMI FLOW 

Spesso is a Rhiag’s VMI partner, and this means that the supplier has the responsibility of 

managing the stock level of the product range of its customer; it is important to highlight 

that only the items included in the open order are managed through VMI by Spesso. There 

are two main reasons why this model is running: 
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1. Bullwhip effect: the continuous information sharing between the two players is very 

helpful for the manufacturer since having the data about the actual consumption 

updated on a daily basis guides him in the deployment of an optimized production 

plan; 

2. Obsolescence risk: the parameters set by Rhiag are really stringent, aiming at 

increasing the probability (more than 98%) of needed the items stored in MAG 95. 

This means that an item is repacked only when the stock level goes below the reorder 

point, hence when Rhiag actually needs it, otherwise it mantains in its original 

packaging and keeps its identity; this allows the return of the products to the supplier. 

As in all the VMI relationships, the information sharing is crucial and hence its accuracy. 

Every night, Rhiag sends a file via FTP to Spesso, where for each item the data shared are: 

• Stock level, both in central and regional warehouses; 

• Average monthly consumption; 

• In-transit; 

• Purchasing class; 

• Reorder Point. 

The last two data are fundamental for the proper inventory management. Each item managed 

through the VMI is characterized by a specific purchasing class according to the yearly 

consumption: 

• K: if the product is a fast mover (more than 300 pcs/year); 

• R: if the product has a medium consumption (between 37 and 300 pcs/year); 

• A: if the product is a slow mover (lower than 36 pcs/year); 

• E: if the product is new; 

• T: this is a particular way of managing an item. If the purchasing class is T, Spesso 

has to send all the stock of the item. 

These are not the only purchasing class types, but are the only sent with the FTP file; hence, 

if an item is affected by whichever problem (e.g. supplier problems) the purchasing class 

becomes “9” or “Z”. Moreover, once a month, the purchasing classes are updated through 

an access routine according to the parameters (purchasing class and countersign) explained 
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above: this will have an impact on the reorder point of each item, hence on the replenishment 

process.  

Linked to the purchasing class, the reorder point is set: for each class, a specific ROP 

threshold has been defined, hence if the stock level at the central warehouse goes below this 

limit, the supplier will provide the difference: 

𝑅𝑂𝑃𝐾 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑜𝑛𝑡𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

4
∗ 9 → 9 𝑤𝑒𝑒𝑘𝑠 𝑜𝑓 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 

𝑅𝑂𝑃𝑅 =
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑚𝑜𝑛𝑡𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

4
∗ 11 → 11 𝑤𝑒𝑒𝑘𝑠 𝑜𝑓 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 

𝑅𝑂𝑃𝐴 = 𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑀𝑜𝑛𝑡ℎ𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 ∗ 4 − 5 − 6 → 4 𝑡𝑜 6 𝑚𝑜𝑛𝑡ℎ𝑠 𝑜𝑓 𝑐𝑜𝑣𝑒𝑟𝑎𝑔𝑒 

Since the items whose purchasing class is E are new products (meaning no history about the 

consumption), the ROP is defined according to the data provided by the marketing 

department (e.g. estimation on the yearly sales); moreover, as for the A items, their ROP is 

shown in the IT system in a specific field called “countersign”: it is a 1-bit field, hence the 

value can vary between 0 and 9 – this value is updated monthly through an algorithm ran by 

an Access file. 

Once the supplier received the FTP file, they process the data the morning analyzing 

criticalities, urgencies and possible missing items. Then, according to the VMI logic and the 

ROP described above, plus internal evaluations (e.g. items with highest urgency are those 

that must be delivered sooner), Spesso carries out all the activities aiming at satisfying 

Rhiag’s needs; in the figure below the whole process (which takes totally two days) is 

represented. 

 

Figure 30. Daily Information sharing flow 
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Last process that characterizes the relationships between Rhiag and Spesso is the 

repackaging, whose goal is to package components and kits bought by Rhiag from other 

European primary suppliers under Rhiag’s brand. 

 

Figure 31. Repackaging flow 

In the figure above, it is shown how the repackaging flow works. Rhiag, on a weekly basis, 

emits an order to the suppliers, who deliver the material toward the MAG95, and once the 

orders reach Spesso, the items are stored. When the stock level at the Rhiag’s central 

warehouse goes below the ROP, the supplier repacks a specific quantity of the different 

items into boxes whose specifications (e.g. size, design) are defined by Rhiag, and when the 

process is over, Spesso delivers those items toward M2. For what concerns the document 

flow, Spesso sends the invoice for the repackaging service while the other suppliers send the 

invoices for the material provided. 

 

6.2 CHALLENGES 

As described in the chapter 2.2.2, VMI brings lot of challenges. Starting from the analysis 

of the generic challenges, the trust between the two players is not a concern: the partnership 

that started almost two decades ago is going well and there is a high degree of cooperation, 

all the information that both parties need are shared continuously, both via FTP file and via 

e-mail. For what concerns the forecasting ability of the supplier, Spesso has to exploit the 

huge advantage of having both the parameters set directly by Rhiag – hence the supplier has 

only to monitor the stock level – and the actual consumption on the customer side for 

planning its replenishments in order to satisfy Rhiag’s needs. 
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The nature of this partnership leads also to several other specific challenges: 

• The open orders made every six months are transmitted via e-mail and their 

uploading – both by supplier and by Rhiag – needs a high degree of coordination. 

The supplier needs to be notified about the day in which the order will be sent 

(usually on Friday) since it has to plan the production schedule: the supplier needs 

one day to stop the production flow and update in its IT system the new orders, hence 

it has to deliver more goods to Rhiag in the previous days aiming at keeping the stock 

level higher than the ROP set. 

 

• The bill of material (BoM) of the different kit T is shared between the two companies: 

Rhiag’s IT system shows for each BoM only the item the it supplies to Spesso, while 

the supplier has a broader picture since it sees both the components coming from 

Rhiag and those coming from other suppliers. It is very important that the BoMs are 

aligned, hence if for any reason – such as supply problems of a component that Rhiag 

has to send to the supplier or Spesso has supply problems because of a third supplier 

– there is a need of changing the configuration of a BoM it has to be promptly 

communicated. 

It could happen that a kit is transformed from T (Bill of Material with components 

provided by Rhiag) to F (BoM “delegated”). There are many reasons that lead to this 

transformation, such as supply problems, cost savings and easing management; still 

it is important the coordination. 

 

 

• Linked to the first two points, another practice is hidden in the “missing 

subcontracting items” practice: the supplier defines for each component a specific 

quantity for making the different kits. There are two main criticalities: first of all, 

Rhiag needs to keep in stock the components needed for the subcontracted kits when 

the supplier requires them; second, it is important to check what the supplier 

demands, meaning that the quantities must be coherent with the active six-months 

open order and the active bill of materials. 
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• Carrying out the end-of-the-year inventory is a practice that leads to criticalities. 

Rhiag and Spesso should have in their own IT system the same stock level for each 

item: given the broad product range and the high amount of items received along the 

year, the accuracy is never 100%. This mainly happens for two reasons: wrong count 

of the pieces or because of corrective adjustments not notified even tough the 

cooperation among the players. 

 

6.3 FIRST SERVICE LEVEL AGREEMENT 

Before the actual configuration of the VMI (chapter 6.1) was put in place, the Service Level 

Agreement was based on two product families classified according to their nature: 

• Kanban items: items included in an open order (OA) and managed through the VMI 

flow; 

• Non-Kanban items: items managed through closed orders. 

The two data are separated in the service level evaluation and the related penalties system: 

1. Non-Kanban 

The actual service level SLi of the month i  is evaluated as follows: 

𝑆𝐿𝑖 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠

𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑜𝑡𝑎𝑙 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠
 

Where: 

• An order line is defined as positive if the 95% of the items in the order line 

is delivered within the planned delivery date plus eight calendar days – 

maximum delay allowed to the supplier; 

• The planned delivery date is the maximum among the requested delivered 

date and the order date, plus the supplier lead time agreed in the contract. 
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For what concerns the penalty system, it was set as follows: 

Y – 5% < SLi < Y 3% of the value of the late deliveries at the end of the month  

Y – 10% < SLi < Y – 5% 5% of the value of the late deliveries at the end of the month  

Y – 15% < SLi < Y – 10% 10% of the value of the late deliveries at the end of the month  

Y – 20 % < SLi < Y – 15% 15% of the value of the late deliveries at the end of the month  

Y – 30% < SLi < Y – 20% 20% of the value of the late deliveries at the end of the month  

Y – 40% < SLi < Y – 30% 30% of the value of the late deliveries at the end of the month  

Y – 50% < SLi < Y – 40% 40% of the value of the late deliveries at the end of the month  

SLi < Y – 50% 50% of the value of the late deliveries at the end of the month  

Table 5. Former penalty system 

In order to guarantee the service, Rhiag has to provide Spesso with the subcontracting items, 

meaning that: 

• For the closed order, Rhiag had to supply a quantity equal to the need for filling every 

order line of the OCs 5 days before the planned delivery date; 

• Every kit with at least one missing subcontracting item were not included in the 

service level evaluation; moreover, Spesso had to provide Rhiag with the list of the 

kits that could not be realized because of missing components. 

 

2. Kanban 

For the product managed through VMI the standard order line does not exist since 

every item is included in an OA, hence it is considered the order live transmitted in 

the daily FTP file: if the stock in the central warehouse was greater than 0, the order 

line was considered as positive. 

If Spesso did not receive an item at least 10 days before the planned delivery date, it 

was not considered in the service level evaluation; moreover, all the kit with a 

subcontracting item included, whose stock level in MAG95 was lower than 10 days 

of consumption, were not considered in the service level evaluation. For what 

concern the penalty system, the amount of money that Spesso had to pay as penalty 

was equal to: 

𝑃𝑒𝑛𝑎𝑙𝑡𝑦 = (∑
𝑢𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑖𝑡𝑒𝑚 𝑖 ∗ 𝑦𝑒𝑎𝑟𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

365
) ∗  𝑛𝑜 𝑠𝑡𝑜𝑐𝑘 𝑑𝑎𝑦𝑠  
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Where no-stock days is the number of days where the stock level of the item i is equal 

to 0. 

This VMI configuration ended in 2015, hence the last month observed with the SLA just 

described is December 2015. From this period to December 2018, the Service Level 

evaluation did not run even if a new configuration was set up: given the tight relationship 

with the supplier and the customer satisfaction (measured through the item fill rate towards 

customers), it is reasonable to assume that the Service Level still have a high value even 

without empirical evidences. 

 

6.4 FUTURE SERVICE LEVEL AGREEMENT 

The new Service Level Agreement is structured in two steps: 

1. The first step considers only the Kanban items, hence both T and F kits. The 

necessary condition for being consider in the evaluation is that Spesso has all the 

items needed to build the kit – only those provided by Rhiag– in stock for 7 calendar 

days in a quantity sufficient to match with the agreed criteria explained later. This 

condition can be applied only on T items. 

2. The second step evaluates the whole product range, hence also the repackaging items 

– those provided by Rhiag’s suppliers and repackaged by Spesso – are included. The 

necessary condition for being consider in the evaluation is that the supplier has them 

in stock for 10 days in a quantity sufficient to be consistent with the criteria explained 

later. 

 

The service level X of the month i is evaluated as follows: 

𝑋𝑖 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑂𝐾 𝑖𝑡𝑒𝑚𝑠

𝐴𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑜𝑑𝑢𝑐𝑡 𝑟𝑎𝑛𝑔𝑒
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Where: 

• OK items: an item is defined as OK if the overall stock level – evaluated as the sum 

of the stock at the CW, stock at the regional warehouses and internal in-transit) 

respect the following criteria: 

o If the purchasing class is K or R: stock level greater than 3 weeks of 

consumption; 

o If the purchasing class is A or E: stock level greater than 0; 

o If the purchasing class is T: stock level in MAG95 equal to 0. 

• KO items: an item is defined as KO if it does not respect the previous criteria for 

seven consecutive calendar days; 

• Active product range: items whose purchasing class is K, R, T, A or E and the 

countersign greater than 0. 

Let’s define X the actual supplier service level, while Y is the minimum service level 

threshold – set by both players after the first 3 months – below which Spesso incurs in 

penalty. In the updated version of the agreement, the following table describes the penalty 

system: 

Service Level Interval Penalty amount 

Y – 3% ≤ X < Y 1% of the monthly lost sales value  

Y – 5% ≤ X < Y – 3% 2% of the monthly lost sales value 

Y – 7% ≤ X < Y – 5% 3% of the monthly lost sales value 

Y – 10% ≤ X < Y – 7% 5% of the monthly lost sales value 

Y – 14% ≤ X < Y – 10% 8% of the monthly lost sales value 

Y – 20% ≤ X < Y – 14% 15% of the monthly lost sales value 

Y – 30% ≤ X < Y – 20% 20% of the monthly lost sales value 

X < Y – 30% 30% of the monthly lost sales value 

Table 6. Active penalty system 

 

The value of the monthly lost sales value of the item i is defined as 

𝐿𝑜𝑠𝑡 𝑆𝑎𝑙𝑒𝑠 =  (∑
𝑢𝑛𝑖𝑡 𝑝𝑟𝑖𝑐𝑒 𝑜𝑓 𝑖𝑡𝑒𝑚 𝑖 ∗ 𝑦𝑒𝑎𝑟𝑙𝑦 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

365
) ∗ #𝐾𝑂 𝑑𝑎𝑦𝑠 
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Where a KO day is a day in which the stock parameters are not respected; moreover, there 

are two exceptions: first, Rhiag gives the possibility to exclude from the active product range 

those items with long-lasting supply issue if the supplier will anticipate this information – it 

is possible to exclude at maximum the 10% of the total product range. Secondly, the supplier 

cannot be penalized if it will be not able to supply material for majeure force reasons (e.g. 

strikes, wars, government laws).  

Last topic of the agreement is the returned items: Rhiag will send periodically a list of 

material that can be returned with a maximum value equal to the 3% of the turnover of the 

previous year; the supplier will evaluate whether or not to accept the list. 
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7. RESULTS 
The goal of the project is to update the previous Service Level Agreement with the current 

environment: the changes in the relationship between Rhiag and Spesso, where now 

everything is led by the VMI, pushes the company in this direction. It is important to monitor 

the service level as well as to increase the inventory turnover rate. These two KPIs may seem 

at the opposite: the inventory turnover rate is evaluated as the ratio between the cost of goods 

sold and the average inventory value, hence maximizing the index means reducing the stock 

level; what is important for a company working in the car aftermarket – especially when 

dealing with engine parts - is to keep the highest service level as possible: without an engine 

component the vehicle does not work, and if the vehicle is a truck or a bus this may be a 

huge problem. It is important to think to the big picture: if the supplier service level increases, 

the number of inefficiencies – stock outs – decreases as well as the number of lost sales since 

the supplier is reliable and integrated in the whole process. In this way it is possible to 

maximize both performances. 

This chapter is split in two paragraphs: 

1. First section is dedicated to the description of the database developed by Nextbit – 

the external IT consultancy company – used to keep the history of each item. This 

monitoring tool is crucial since it is the starting point of the whole evaluation, hence 

a high accuracy is needed. 

2. The second paragraph is focused on the impact that the updated service level 

agreement has on the most important KPIs for Rhiag – Stock level, Inventory 

Turnover Rate (ITR) and Item Fill Rate (IFR) – through a comparison between the 

records before the new agreement and after it. The aim is to assess its efficiency and 

effectiveness. 

 

7.1 DATABASE 

The starting point of the evaluation is a report (xls file) made by an external IT consultancy 

company. This report is sent via e-mail every 7th day of the month following the reporting 

period, and it is composed by four sections: 
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1. Service Level Value 

In the first section the core of the Service Level agreement is shown: service level 

and penalties value.  

 

Figure 32. Report: first section 

As shown in the figure above, all the components needed for the service level 

evaluation are shown: period under evaluation (with the format yyyy-mm), number 

of items included in the active product range, number of OK items, service level 

value, number of lost sales and subsequent penalty value.  

In February 2019, the service level measured by Rhiag is 95.5%: given that Rhiag 

set the minimum threshold at 95%, this is a good result leading to no penalties. 

This first section aims at easing the process of the comparison among the evaluation 

made by the two players: if the output is the same, the evaluation is likely correct. 

2. KO Items List 

In this section there is the list including only the items that were in KO (i.e. stock 

level below the thresholds set in the Service Level Agreement) for at least 7 

consecutive calendar days.  

 

Figure 33. Report: second section 

As it is shown in the Figure 33, for each KO items different parameters are 

highlighted. The first columns – purchasing class plus the linked countersign, the 

date of the first KO followed by the duration of the KO period and if the item is 

subcontracted – are needed for following analysis, such as the consistency check with 

the file provided by the supplier. The last two – lost sales and eventual penalty – 

instead provides the impact that an item has on the overall penalty. 
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3. KO Items – Details 

The third section adds another level of details since each KO item included in the 

previous section is now further investigated 

 

Figure 34. Report: third section 

Figure 34 reports the stock level history highlighting parameters such as the daily 

stock level, Rhiag’s required pieces in its warehouses, the number of missing items 

– evaluated as the difference among the requirements and the actual stock level – and 

the number of consecutive KO days. This constitutes a powerful tool since it shows 

the daily parameters update, giving Rhiag the most possible credit in the consistency 

check against the supplier. 

 

4. Active Product Range History 

The last section of the report includes the whole product range with its history.  

 

Figure 35. Report: fourth section 
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The information reported are the same of the previous section plus one last column, 

whose task is to show whether or not an item went KO in the observed period; another 

small difference is located in the “date” column, where the format is 1-yy-mm-dd. 

As explained in the chapter 6.1 VMI FLOW, an item’s purchasing class and/or the countersign 

may change during the period under evaluation, hence it may happen that a countersign goes 

from 1 to 0 or viceversa: in this critical scenario it has been assumed that if the countersign  

• Goes from 0 to 1: the item is considered in the SL evaluation; 

• Goes from 1 to 0: the item is not considered in the SL evaluation. 

 

7.2 CRITICAL ANALYSIS  

The database has been put in place by the end of November, hence the first period evaluated 

was December. To analyse the impacts that the new parameters have on the supplier’s 

performances, the starting point is to look at the value observed by the previous service level 

agreement: 

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2014 77,8% 86,3% 69,1% 82,4% 93,6% 89,8% 95,3% 70,6% 84,8% 86,4% 87,0% 84,6% 

2015 84,3% 89,4% 82,0% 89,5% 91,3% 86,0% 89,6% 71,7% 90,1% 93,7% 86,8% 84,7% 

Table 7. Service Level 2014-15 

By comparing the values month-by-month, the 2015, shows how the supplier has improved 

considerably its performances. Indeed, the average yearly values of the service level are 

83.97% and 86.59%, respectively in 2014 and 2015. It is important to highlight that 

observations whose value is lower than 75% are linked to stockouts due to MTO orders – 

the lead time was much longer in the past. 

As said at the beginning of the chapter, there are three observed periods with the rules set by 

the new agreement: 

  #OK items #KO items #total items SL 

December 2018 678 28 706 96,0% 

January 2019 675 27 702 96,2% 

February 2019 646 30 676 95,6% 
Table 8. Service Level 2018-19 

As Table 8 shows, the service level provided by the supplier always outscores the 95%. 

These results have been firstly subjected to a consistency check between the data recorded 



82 
 

by Rhiag and those recorded by Spesso: given the fourth section of the report, the service 

level value measured by Rhiag has the highest reliability. 

By comparing these values with those highlighted by the Table 7 it is clear how Spesso is 

more performant than the past due to two main reasons. Firstly, everything is managed 

through the VMI practice: as explained along the chapter 2. LITERATURE REVIEW giving the 

supplier the possibility to have the access to the customers’ demand leads to a better 

production and delivery schedule since the reliability of the forecast is higher, and the result 

is the increase of their performances. Secondly, during the period not recorder by any SLAs, 

the relationship Rhiag – Spesso has been strengthened.  

The new management impacts on three critical parameters for a company like Rhiag: stock 

level, Inventory Turnover Rate (ITR) and the Item Fill Rate (IFR). 

 

7.2.1 STOCK LEVEL 

One of the side effects of the new Service Level Agreement could be the impact on the stock 

level. As explained along the chapter 6. SERVICE LEVEL MEASUREMENT there is a change in the 

reorder point thresholds: in the previous agreement all the items for being considered as OK 

had to have a stock level greater than 0, while now different items require different 

replenishment decisions. Indeed, the items with the highest consumption have a reorder point 

that is much higher than the slow-movers; hence, one of the main concerns was an overall 

increase of the stock level. 

 

Figure 36. Stock value 2015-18 
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Figure 36 shows the stock value recorded at the end of the year of the items provided by 

Spesso: it started to decrease as soon as the whole product range went under the management 

of the new VMI practice, highlighting once again how having the access to the end-

customers demand brings benefits to both the supplier and the customer. The black dotted 

line is the trend line based on the four-year period, highlighting the stock reduction 

phenomenon. The same analysis is made on the most important group product provided by 

Spesso (Figure 37), which is internally called Italian Gaskets (GI) since it is composed by 

the gaskets mounted on the Italian brand cars.  

 

Figure 37. GI Stock value 2015-18 

An ultimate analysis made to see if the updated Service Level Agreement actually increased 

the overall stock value is the one whose time window covers the first two months of the year: 

 

Figure 38. Stock value in February 2015-19 
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The last graph confirms the decrasing trend of the stock level, hence it is possible to state 

that the new SLA does not increase the overall inventory value. This suggests that even if 

there were not a running monitoring tool, the supplier was consistent with the parameters set 

with the new VMI settings. 

 

7.2.2 INVENTORY TURNOVER RATE 

The Inventory Turnover Rate used in this analysis follows the value perspective, hence it 

has been evaluated as follows: 

𝐼𝑇𝑅 (𝑉𝑎𝑙𝑢𝑒) =
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑡𝑜𝑐𝑘 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑠𝑡 12 𝑚𝑜𝑛𝑡ℎ𝑠
 

This parameter is a measure of how efficiently a company can control its products by not 

overspending by buying too much inventory and wastes resources by storing non-salable 

inventory. Moreover, under a financial perspective – which is important to consider since 

Rhiag is owned by a quoted corporation – this ratio also shows inventors how liquid a 

company’s inventory is, hence it is important to have a high turn.  

It is important to clarify that different group products have different ITR values: spark plugs 

have a more predictable demand – even if they are affected by seasonality – and their ITR is 

around 10, while gaskets (such as each engine component), whose demand is mainly erratic, 

have an ITR around 4-5. 

 

Figure 39. Gaskets ITR 2017-19 
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Figure 39 shows a positive trend during the two-year observed period. In 2017 the IRTJan 

value was 4.67, while December recorded 4.91 (+5% in 2017), with a yearly average value 

of 4.82; the growth continued in 2018, recording an average value of 5.2 (+6%). In 2019 

gaskets ITR value is the highest reached in the last few years with a peak value of 5.45. 

As explained above, the Inventory Turnover Rate is a ratio between the Cost of Good Sold 

(COGS) and the average yearly stock value, hence it can increase acting on two levers: 

• COGS by increasing the sales; 

• Stock Value by reducing the inventory level. 

Starting from the first leverage, the COGS over 2016-19 of the product group considered 

went from around 1.2€ million in 2016 to 1.4€ million in 2017-18 (+17%), but the average 

monthly value still close between the periods (110k-120k euros). 

 

Figure 40a. Cost of Goods Sold 2016-18 

 

Figure 40b. Cost of Goods Sold 2016-18 
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On the other hand, as explained in the previous paragraph, the stock value has been decreased 

by 23% over the last 3 years: this analysis suggests that the inventory management is the 

leverage that impacts the most on the ITR, whose trend is positive. By comparing the values 

before (ITR=5.19) and after (ITR=5.28) the implementation of the new agreement, the 

situation stays steady, hence the SLA is working properly. 

 

7.2.3 ITEM FILL RATE 

The Item Fill Rate (IFR) is a simple way of measuring product stock against customer orders 

without considering backorders or stockout since this would infer a negative IFR. For the 

analysis the data of the 2017-19 have been considered. 

This kind of fill rate is evaluated as follows: 

𝐼𝐹𝑅 =
 # 𝑓𝑖𝑙𝑙𝑒𝑑 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠

# 𝑡𝑜𝑡𝑎𝑙 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠
 

In the chapter 3.5 THE SUPPLY CHAIN OBJECTIVES: KPIs it is mentioned that in Rhiag there are 

different levels of IFR evaluation according to the time needed to satisfy the demand; for 

this evaluation it has been used a weighted average on the three values, giving more 

importance to the first one (i.e. customer directly satisfied by the regional warehouses’ 

stocks).  

 

Figure 41. IFR values progression 
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The figure above shows the progressive values that the IFR had over the last two years plus 

the start of the 2019, and the black dotted line shows the positive trend of the customers 

demand satisfaction capabilities. 

A detailed report of the fill rate measured on a monthly basis by our internal department is 

shown in the Table 9: over the period observed, the item fill rate fluctuates between 85 and 

88%, with an average of 85.99%, 86.66% and 88.64% respectively in 2017, 2018 and 2019.  

  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

2017       86,88% 86,80% 86,30% 84,92% 85,83% 85,19% 86,05% 85,90% 86,04% 

2018 85,98% 85,48% 84,94% 85,31% 86,41% 87,42% 87,40% 87,48% 87,11% 87,10% 87,06% 87,20% 

2019 88,56% 88,53%                     

Table 9. Item Fill Rate 2017-19 

From the beginning of the project in November, the values started to increase from 87.06% 

to 88.53%. The target is firstly to reach an ITR value of 90%, and then keep it stable over 

time in order to satisfy customers and to increase Rhiag’s volumes. 

 

To wrap up, the three KPIs analysed are slightly improved since the new agreement. The 

first activity I was involved in was the negotiation: after an initial briefing where everything 

– flows, reorder point logic, order frequency – about the relationship between Rhiag and 

Spesso was explained to me, my team and I defined the new thresholds of the SLA; 

increasing the threshold was a strategic decision whose goal was to push the supplier to 

increase its already high performances in order to provide the end-customer with the highest 

service possible, and according to the results shown along this paragraph the direction is the 

right one. Last step of the negotiation was the deployment of the contract that includes a six-

month evaluation period after which the agreement becomes completely effective.  

The creation of the database was the next important activity I performed. The design of the 

monitoring tool we are using has been made by the IT consultant with my cooperation: the 

relationship was tight since the complexity is high – it is given by the high number of 

variables to take into account. Moreover, different adjustments have been made after the 

beta version: the most useful adjustment is the fourth section since it allows us to check the 

history of all the misalignments. This leads to a higher accuracy of the whole evaluation. 

Last activity I did – and I am still currently doing – is the consistency check as soon as I get 

the report sent automatically by Nextbit each 7th day of the month. The check consists firstly 
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in comparing the value of the service level evaluated by Rhiag and by Spesso. If the value 

is different, it starts a deeper analysis by looking firstly at the KO items: each code goes 

under investigation and the history is analysed and shared with the supplier so that the root 

cause of the misalignment arises. An additional check is made if the overall number of items 

included in the product range is different; in this scenario all the items that are not included 

are investigated and all the information are shared. This check, led by the high degree of 

cooperation between the two players, ensures now a high accuracy in the performance 

evaluation of the supplier: at the beginning there were troubles since both Spesso’s program 

and our considered items in the wrong way – such as items that belong to the repackaging 

flow rather than the Kanban one or a period shorter than 7 days – but now the consistency 

check is lighter, still it is necessary to be perfectly aligned.  
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8. CONCLUSIONS 
The project has the goal of designing a new Service Level Agreement according to the 

updated relationship between Rhiag and Spesso. The following table sums up the analysis 

made on the possible impacts that the agreement could have had on the most important 

parameters for a retailing company like Rhiag: 

  Pre SLA Post SLA Impact 

Monitoring suppliers /  Monthly basis +++ 

Service Level Value / 96% / 

Stock level  €  265'987.00   €  256'376.00  Stable 

ITR 5.2 5.42 + 

IFR 87.06% 88.53% + 
Table 10. New SLA impacts 

A Service Level Agreement is for definition a contract between a service provider and an 

external customer that monitors the achievement of the standards (i.e. service level 

threshold) the provider is obliged to meet. In 2015 the context in which the partnership 

between the two players takes place changed: the items were not anymore considered and 

managed as a whole with the same criteria, but according to their consumption different 

thresholds were set, hence the previous monitoring tool needed to be updated. First of all, 

the goal of the project was to design a new SLA able to evaluate the performances of the 

supplier; Rhiag is used to have a standard IT program whose task is to monitor the 

performances of its main suppliers all managed through closed orders, hence the service 

level is measured as: 

𝑆𝑒𝑟𝑣𝑖𝑐𝑒 𝐿𝑒𝑣𝑒𝑙 =
#𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠 𝑓𝑢𝑙𝑓𝑖𝑙𝑙𝑒𝑑

#𝑡𝑜𝑡𝑎𝑙 𝑜𝑟𝑑𝑒𝑟 𝑙𝑖𝑛𝑒𝑠
 

Spesso, instead, has the peculiarity of being managed with the VMI practice, hence defining 

the thresholds and designing a new IT program was fundamental, and this goal has been 

fully achieved. The service level value measured with the new tool (96%) testifies how good 

Spesso is in providing the right material at the right time over the last years. 

One of the main concerns during the definition of the different reorder points was the impact 

on the stock level: for the fast mover, the thresholds used for the evaluation moved from 

greater than 0 to at least 9 or 11 weeks of consumption. As it is possible to see from the 

Table 10, the inventory level is actually decreased: this suggests how good is the relationship 
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between Rhiag and Spesso. The supplier over the period where no monitoring tools were 

running has been always consistent with the updated VMI parameters. 

Dealing with the stock level, the Inventory Turnover Rate (ITR) has been considered in the 

analysis. The ITR is one of the main KPIs through which Rhiag measures and monitors the 

corporate performances, and an improvement of this index means a better utilisation of the 

assets and a lower probability of incurring in obsolescence events. The reason why this index 

is increasing is linked with the previous point: given that the ITR is the ratio between the 

cost of goods sold and the inventory value, and knowing the COGS stayed constant, the 

source of the positive trend is the drop in the stock level.  

Last factor analysed is the Item Fill Rate. Over the last two years the IFR was stable around 

87-88%, and this value has been maintained after the implementation of the new agreement, 

reaching the peak value in January ’19 (88.56%). For a company like Rhiag, customers’ 

satisfaction is fundamental: Rhiag is seen by the clients as a supermarket, where they walk 

in with a need, and walk out satisfied with the needed items; hence, the target is to increase 

the value to 90% and keeping it stable on the long run. 

 

8.1 NEXT STEPS 

This analysis has been carried on those items that are directly provided by Spesso, hence 

only the Kanban flow has been taken into account. On the short run, the next step will be 

including in the evaluation also the items provided by other external suppliers, hence the 

repackaging flow items. This will lead to an increase in the number of products considered 

in the range, from 700 to more than 900, leading to a higher complexity in the evaluation. 

More items mean higher risk of having misalignments by nature, but also because different 

conditions have to be considered. With the items provided by Spesso (i.e. first step of the 

project), the condition that has to be monitored is the presence of enough components in 

MAG95 for 7 calendar days; as soon as the repackaging items are included in the evaluation, 

a second condition is added: the items must be in MAG95 for at least 10 days to be 

considered – this can be monitored since is Rhiag that records the delivery of the external 

suppliers towards MAG95.  
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Moreover, there are two future adjustments that can be explored: 

1. In order to increase the accuracy of the monitoring practice, it is possible to give 

different weight to the items with different purchasing classes. The goal is to 

prioritize items that have a higher yearly consumption – giving them a higher weight 

– since their stockout has a huge impact on the lost sales. 

 

2. In order to facilitate the management of the Kanban flow, a rationalization process 

started at the beginning of the 2019. All the items T – items with a BoM made by 

components provided by both Spesso and Rhiag – are under evaluation: the aim of 

this study is to understand if they can be moved from T to F (internally this 

transformation is called from Distinta Base C/L to Distinta Base Delegata). This 

means that all the components that are now provided by Rhiag to complete the kit 

will be purchased directly by Spesso; the advantage for the supplier is given by an 

higher purchasing volume, leading to a gain in terms of bargaining power against the 

external supplier, plus an increased turnover coming from Rhiag.  

Under a purchasing cost point of view, the price paid by Rhiag for purchasing the 

former T items is higher than the past, but this is a narrow view. Under a Total Cost 

of Ownership perspective, for Rhiag, there are two advantages. First of all, this 

process impacts on the Service Level Agreement: if all the T items become F, the 

performance evaluation is simplified since the condition linked to those items (i.e. 7 

calendar days presence) is eliminated. Secondly, Rhiag has not to worry about the 

components needed to build the kit and hence the process called Mancanti Conto 

Lavoro (Figure 28) will be eliminated.  

 

In conclusion, the new Service Level Agreement coped with the internal necessity of 

building a monitoring tool able to evaluate the performances of Spesso – one of the main 

gasket supplier but the only one managed through a VMI practice – after the big change 

occurred in 2015. This project also pushed us to go ahead with the rationalization of the T 

items: the idea of easing the management of the Kanban flow was already present before the 

implementation of the new SLA, but adding the possibility of having a more streamlined 

evaluation of the supplier was the ultimate reason to push Rhiag in this direction.  
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