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Abstract 
 

 

The automotive sector has been the most happening industry in terms of development ever 

since its creation. With markets emerging across the globe in the automotive sector there are 

newer challenges in terms of providing new products at lesser cost but without compromising 

on quality. Testing cost of electromechanical components (HMI) is high and which in turn has a 

direct impact on the final price of the product, which they are selling it to their customers. One 

way to counter this issue is to outsource.  

The aim of this thesis is to actually provide business intelligence where by the midsize 

segmented automotive suppliers are benefited and the cost of testing can be reduced. The 

product in focus here is an electromechanical component (HMI) for commercial vehicles. 

The main contribution in this thesis has been the analysis & implementation of the outsourcing 

strategy. There were two approaches one being a theoretical approach where a market 

research was done to get an overview of the current trend and studying the demands of 

different customer for testing. The second half has been practicality implementing this data 

collected .Here no assumptions have been taken and the data collected has been obtained 

purely based on interaction with various test vendors across Europe. Cost optimization analysis 

was further done in order to arrive at a conclusion of preferred suppliers.  Also another strategy 

used was by investigating possibilities for making some test in house and defining standardized 

test plan procedures for them .Thereby providing an overall strategy for testing with cost 

optimization as the main focus also leading to an edge over their competitors and increasing 

their market share.  

 

Keywords: Cost optimization, outsourcing, in house testing 
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Abbreviation: 
 

HMI: Human machine interface 

RFQ: Request for Quotation 

RFI: Request for Information 

UOM: Unit of measurement 
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1. Introduction 
 

Ever since the integration of mechanical, electrical & electronics domain’s in the automotive 

sector has taken place, it has led to new developments. These developments recently in the 

field of electronics have been showed considerable change. Here are a few facts which I would 

like to share in order to give you a picture about the present scenario: 

 

Today’s vehicles are safer than ever .Overall, the number of traffic fatalities reported in 2008 
fell nearly 10 percent compared to 2007.(according to THE NATIONAL ACADEMIES STUDY ON 
ELECTRONIC VEHICLE CONTROLS AND UNINTENDED ACCELERATION WASHINGTON, DC JULY 1, 
2010).The main reason is because of implementation of 
certain increased safety belt usage, stepped up 
enforcement of traffic safety laws, and enhancements to 
motor vehicle design and advanced safety systems have all 
contributed to this decline. Safety has been an important 
and top priority in the automotive sector, and electronics 
has played as a catalyst in bringing about a change.  
 
 
The increasing importance of electronics in the automotive 
sector has been validated with the increasing proportion of 
manufacturing costs taken up by electrical & electronic 
systems. It has now reached approximately 30%.Also these systems have become a main cause 
of failures, accounting for approximate 30 % of these. Both suppliers and manufactures are 
aware of this as there is a steady rise of electronic control units (ECUs).The quality and 
reliability of such systems are questioned right now. The recent call backs made by certain 
automotive giants like Toyota, Volvo etc. have caused a great cause of concern .This thesis will 
highlight the various problems faced by the automotive sector in terms of technical, quality & 
mainly testing. 

“Good quality 
is expensive, 
bad quality 

even more”. 
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1.1 Electronic Vehicle Controls 
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Figure 1-Increase in percentage of electronics onboard automobiles 

 
 

 

Figure 1 represents the inclusion of electronics into the automotive applications. As you can see 
in the year 1974 only 5% of vehicle’s total value was electronic content. In the year 1984 only 
11 %, but as years progressed you can see a jump from 25 % to 40% .Over the years reliability of 
automobiles have increased considerably. 
 
 

1. J.D Power & Associates recognized for their quality studies have mentioned that the 
quality and dependability have increased in the last decade. There has been 62 % of 
reduction of problem &  J.D. Power and Associates  2010 survey has shown that the 
vehicle dependability for long-term  has improved 7 percent. 
 
 

2. The Initial Quality Study (IQS) shows a 30 % drop in problems over the past decade 
starting from the year 2000. 

 
 
 
In  today’s cars and trucks around 1.5 miles of wire, approximately 1800 connectors,70 
electronic control units and eight different types of networks.
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1.2 Testing of Electronic Vehicle Controls 

 

Consumer electronics testing isn’t as rigorous as automotive testing. The life expectancy of 

consumer electronics is between 3-5 years, whereas it’s more than double for automobiles. 

Microprocessors in automobiles should be able to withstand temperature between -40° to -

130°, these temperature aren’t in the case of consumer electronics. The test involved to certify 

these electromechanical components shall be discussed in greater detail in later stage during 

the optimization of the test plan. 

2. Company Background 

2.1 Confidential agreement: 

 

 According to the mutual agreement signed which mentions that no confidential data shall be 

disclosed in terms of technical data, cost details & name of suppliers found during this process 

.Also the name of the company shall also not be disclosed throught this report. From now in 

order to bring things to context as analysis, results are specific. The company shall be addressed 

as Electronic AB.  

2.2 Company Introduction: 
 

Electronic AB is sisters concern of one the major well known groups in Sweden. The group is 

also listed on the Swedish stock exchange. They had a turnover of 450m€ in year 2007. 

Electronic AB is small company has above 20 employees which are developing high tech 

customer specific electromechanical & HVAC solutions and supplying them to the global 

automotive industry. The company is compliant to industry standards such as the following:  

 

Figure 2-Quality Systems 

 



Cost Optimization Solution & Testing strategy for HMI products 
 

12 | P a g e  
 

 

3. Products: 

The company has been providing its expertise and products to its customers. They mainly cater 
to products such as 
 
 Actuators: An actuator is a mechanical device for moving or controlling a mechanism or 
system. It takes energy, usually transported by air, electric current, or liquid, and converts that 
into some kind of motion. 
 
 Sensors: A sensor is a device that measures a physical quantity and converts it into a signal 
which can be read by an observer or by an instrument. 
 
 Human machine interfaces: These are interfaces which mainly functions after it is triggered by 
a human to accomplish a certain objective. Example touch screens. 
 
During this thesis the main of focus was on the Human Machine Interface (HMI).Complete 

details shall be disclosed in the later stages. 

3.1 Customer profile handling 

 

The company’s core area of expertise in the automotive sector was mainly for commercial 

vehicles such as trucks, buses. The following are their main customers which they cater to: 

 

Figure 3-Man truck logo 

 

 

Figure 4-DAF truck logo 

 

They also have catered to Volvo & Scania trucks. 
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4. Problem Definition 
 

The company develops electromechanical components mainly for the driver’s environment. 

Once the product development stage reaches stage C or otherwise called as C-Sample. Here 

this prototype is fully functional and is tested for what it is designed for. It should withstand all 

the tests performed on it. The company has been validating their developed components (C-

Sample) at test institutes mainly inside Sweden. 50 % -60% money of the total project is spent 

on just testing and validation. There by reducing their profit margins. Hence a better 

outsourcing strategy has to be devised and new test vendors should be approached. Another 

possibility is to investigate to perform certain in house tests. 

5. Literature Survey  
 

This phase will go through the amount of initial literature survey done so the main objective put 

forth by Electronic AB could be achieved. The field of automotive testing is an ocean .Initially it 

was difficult to analyze the problem .Hence a structured way of approaching the problem has 

been depicted below. This is actually represented by set of questions which highlights main 

aspects of automotive testing and the necessary things required for sourcing  

 

The following are the questions which played an important role during this thesis. They are: 

 

1. To understand the process of product development? 
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Figure 5-Product development cycle 

The above pictorial representation is the actual process flow of product development in the 

automotive industry. There are 6 main phases with intermediate check points and there are 3 

quality assurance phases a supplier has to comply. Below you will find a detailed explanation: 

1. Pre-Study Phase: This is very crucial phase .Here feasibility of the ideas are evaluated 

and necessary groundwork is done in order to take it to the next phase. 

 

2. Concept Study Phase: This phase is the assimilation of all the ideas initially thought of. 

There is also an intermediate check point called the “Concept gate”. Here a complete 

detailed analysis is done in spite of certain obstacles, but these obstacles must be 

possible to achieve. 

 

3. Detailed Development /decision Phase: The concept after several studies and feasibility 

iterations are done, this phase is otherwise called as the “Prototype A “stage. This 

phase is the initial stage of product development .If this goes well, the decision to move 

forward to the next stage called as “Prototype B” shall be taken to “Frozen gate “stage.  
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During this prototype B stage the product is made using PUR plastics .This plastics is 

relatively cheap when compared to the final plastic used. The tooling required is very 

economical. The main reason is for reducing costs during product development process. 

Once this stage is successful a final decision is taken to move forward. 

 

4. Final development/decision Phase: This stage mainly deals with the phase called 

“Prototype C” or otherwise called as “C-Sample”. Here the component is made using 

ABS plastics as it has excellent properties. The material to be used is specified by the 

supplier’s customer with particular specification. The supplier adopts their test plan 

which has been provided by its customer and the component developed has to undergo 

rigorous testing. If the results are positive the process of tooling development starts and 

the necessary tooling required to produce this C-Sample is formulated. 

 

5. Industrialization Phase: This is where the tooling for the serial production has been 

completely developed and serial production could commence. 

 

6. Launch gate Phase: After serial production is complete. Electrical and functionality 

check is done. If it has passed these final tests the product is delivered to its customers.  

 

 

The Follow up Phase is where the aftermarket problems are addressed to, and solutions are 

provided so that the life cycle of the product can be sustained by the supplier for its 

customer. This whole cycle you have seen is a closed loop. There is always room for 

continuous improvement. The customer checks quality assurance at 3 intermediate points. 

They are represented in blue text, they are: 

 

 Preventive Quality Management 

 Part approval for serial production 

 Serial production Quality management 

 

The main area of focus during this thesis lies mainly on the testing and validation of the of C-

Sample. The developments made shall be explained in the later stages. 
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2. What kind of certification an automotive supplier must have to do business? 

Certification helps customers differentiate between suppliers who follow industry standards & 

who don’t. The standards helps a supplier reach out to new customers and maintain its present 

customer as the supplier has a main goal is to provide quality services and products. The 

following are the standards. 

ISO 9001:2000 - The main purpose of this certification projects that an organization is 

committed to quality, customers & always in the process of continuous improvement. It also 

proves the existence of an effective quality management system that lives up to rigorous 

independent external audits.  

ISO 14001:2004 - This standard expects the organization to develop an Environmental 
management system (EMS).The organization holds social and corporate responsibilities. On 
implementation of EMS it establishes an interrelated network of elements such as: 

1. Responsibilities  
2. Relationships 
3. Functions 
4. Processes  
5. Practices 
6. Procedures 
7. Resources  

It also helps the organization to identify the environmental impact that their organization had 
in the past, present and what it will be for the future. Based on the identification framed 
necessary environmental objectives and targets are set. Implementation brings about the 
necessary changes in order to achieve the set objectives & targets. Audits and necessary 
measurements are taken in order to evaluate and necessary preventive actions are taken to 
improve the present environmental performance. 

ISO/TS 16949:2002 – The present vibrant automotive industry demands world class product 
quality, productivity. To achieve the goals of the major automotive giants their suppliers must 
adhere to technical specifications laid out in a ISO/TS 16949:2002.This standard has been 
developed by the automotive industry by the International Automotive Task Force (IATF).The 
main purpose is to improve the supply chain and the certification process. This certification has 
been made mandatory for doing business. The main purpose is it aligns the French, German, 
Italian & US automotive quality system requirements for design/development, production, 
installation & servicing of automotive related products. 
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ISO/TS16949:2002 is an ISO technical specification which aligns existing US, German, French 
and Italian automotive quality system standards within the global automotive industry. It 
specifies the quality system requirements for the design/development, production, installation 
and servicing of automotive-related products. This standard also supersedes present 
automotive standards including QS-9000, VDA 6.1, EAQF and ASQ. 

 

3. What are the standards used in automotive testing of components? 

The main purposes of these standards are to maintain certain amount of high degree of quality, 

safety and reliability of the product. The standards used are as following: 

1. ISO 16750: Road vehicles-Environmental conditions & electrical testing for electronic 

and electrical equipment, they provide guidance regarding environmental conditions 

commonly faced by electronic & electrical components when installed in an automobile. 

They are divided into five parts and which cater to the following: 

 

Figure 6-ISO standards 16750 

 

2. IEC: The full form of this is International Electro technical Commission. Their number 

range was shifted in 1997 by adding 60000.Previously for example  it was represented 

as IEC 68,now it is represented as IEC 600068.We shall be mainly focusing on the IEC 

60068 series as they are our main area of focus. This series is mainly related to 

Environmental testing. The IEC standards mentioned below have been dealt with in 

great depth and detail. The description here is derived from the IEC web store.  
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Figure 7-IEC Standards 
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Figure 8-IEC Standards 
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Corporate standards: These standards are in relation to ISO 16750 & IEC standards, but the 

only major difference is that the standards are framed according to the company norms and 

what degree or severity of testing they require. The level of corporate standards is much higher 

than the limits set by ISO 16750 & IEC standards. For example for an Electromagnetic 

Compatibility (EMC) test, automotive giants have their own standards which suppliers have to 

comply to.Here are few examples of Corporate standards for EMC testing: 

 

 Mercedes MBN 22 100  

 VW TL 82 066 

 Volvo 515-003  

 

Differences between ISO & IEC Standards 

 

Both the above standards are used for testing purpose. The only difference between ISO 16750 

and IEC standards are ISO standards give more general view of testing, but IEC standards are 

more specific and give more details on how the testing has to be performed. IEC standards have 

relation to ISO standards. Very well established test institutes have a complete knowledge of 

both standards and are able to comply with both the formats of testing, but during the process 

of new test vendor development it was found that not all test institute followed both 

standards. The most common testing standards used are based on IEC standards. The other 

main reason why IEC standard is most preferable is because IEC standards are also available in 

their own national language but ISO standards are mostly available in English. 

 

Note: 

Standards have been the main backbone for this thesis because without the understanding of 

the above standards the outcome of this thesis wouldn’t have been possible. Also a complete 

revelation of the standards isn’t possible. Hence only major developments shall be highlighted 

during the methodology stage. 
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4. As a company what details or information should a company provide to a test house? 

 

When approaching a test house for a quote standards related to testing of product to be tested 

must be shared like severity, temperature, humidity or no. of cycles etc. Lot of standards 

requires functionality checks before or during and after the tests. Details about them are 

mentioned by the standard itself due in case of new equipment the functionality test shall be 

mentioned by the manufacturer. 

 

5. What are the different kinds of Functional Classification Status (FCS) and what do they 

depict? 

Every electromechanical product will be classified in this format. This FCS represents the 

amount of testing a product should undergo. The class shall be stated by their customer. FCS is 

classified into 4 classes they are: 

 

 

Figure 9-Functional Status Classification 
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6. Pictorial representation of failures in an electromechanical component. 

 

   

Figure 10-Corrosion                          

    

Figure 11-Sliver dendrite                              

    

                                                                                                                 Figure 12-Crack 

The above pictures are a few of the common forms of failure which an electromechanical 

component during testing. Also failures in the test reports were also observed and taken into 

consideration. 
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7. What are the kind of failure are possible with respect to electromechanical components in 

detail? 

 

 

Figure 13-FMEA of Electronic components 
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6. Developments 

6.1 Guide lines creation: 
 

The main idea to actually create a set of guidelines which is mainly to help the supplier of 

Electronic AB as they are in constant interaction with them. The reason to work on this was 

done after analyzing the process of product development at Electronic AB. 

In order to improve the process of product development across the stages of prototype 

development .A set of guidelines was framed so that the suppliers are aware of the kind of 

testing which Electronic AB shall undergo. There by suppliers can provide a better material. This 

will help integrate their suppliers and they can understand the various kinds of testing involved 

in testing. Thereby imparting awareness across their suppliers and impart education. This is a 

very crucial aspect of product development.  

Suppliers can be given access to these IEC & ISO standards so that they could make references 

but the sad part is that each of these standards are tedious documents to read as there is a lot 

of data with respect to testing, the machine used and data which might not be required for a 

supplier, whereas these standards are more suitable for test institutes who perform these tests. 

A supplier may hence feel reading this document may be a non-value added time even though 

he knows about it. Certain important aspects and basics of testing should be highlighted in 

order to avoid future problems. 

 
Figure 14-Facts about the document 
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The reason why IEC standards were used to frame the guidelines and not the ISO standards is 

because IEC standards is very detailed and procedures are very clear when compared to ISO 

standards. Also to bring to your notice is that there is no dilution of these standards but 

important facts have been projected after my visit to tests center and interaction with testing 

engineer’s .Also my visit to KTH Wallenberg lab and a test lab in Sweden which has also made 

my understanding of testing sounder. 

6.1.2 Advantages 

 

Hence we at Electronic AB have concised the standards and made important data, instruction & 

parameters required for their suppliers in common. The following are results. 

 

Figure 15-New guidelines impact 

The advantages below are highlighted: 

 Our suppliers will have an overview of Testing before even they supply the 

material/design. 

 Time in reading the document is reduced. 

 Above figure-30 shows the impact of the new guideline which has been created whereby it 

provides just right information for their suppliers and their design department. The new 

guideline has 35 pages and we have reduced the burden of reading by 255 pages. Also this 

guideline will be a professional approach when reaching out to new suppliers.  
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6.2 Test Plan 
 

Mostly test plans are provided to suppliers by their customers. This helps evaluate or test the 

components to the standards of safety they want. The corporate standards, IEC & ISO standards 

which are involved in a test plan. The test plan basically comprises of a flow of test and samples 

which survive and function after the test are approved for serial production. In case of a failure 

the component is rectified and made to go through the same test plan until it acceptance level 

is reached. The test plan is as follows it comprises of: 

Samples: The sample varies accordingly to how critical the components are. The sample no. 

varies between 10 to 20 according to each test plan as each test plan is unique. 

 Test plan which I have been dealing with have a similar body which comprises of 3 groups. Each 

of these 3 groups has tests. The flow of the sample and the no. of samples which has to be 

passed to these groups also through each test shall be mentioned in the test plan. These groups 

in certain test plans are interconnected and at times they are not. Below is just an example of a 

test plan. The original test plan cannot be disclosed as it is confidential. 

 

Figure 16-Example of a test plan 

 

The above test plan has 10 samples which are being tested. Before, during and after the test a 

functional test is performed in order to check the functionality of the component which has 

been tested. In certain case the manufacture provides details for the functional tests. 

 

 



Cost Optimization Solution & Testing strategy for HMI products 
 

27 | P a g e  
 

6.2.1Optimization of test plan: 
 

The methodology used is: 

1. Analyze various test plans of customers 

2. Identify the similarities within most of the test plans 

3. Integrate in house testing to the main test plan 

4. Also and material testing included to the test plan. 

The main purpose of the test plan was when Electronic AB reaches out to its customers. The 

main advantage is that the customer is aware of all the test which could be performed there my 

making this test plan more transparent. The flow of the test plan has not been tampered with. 

6.3 Test reports  
Test reports are documents which validate the outcome of the product which has gone through 

the product development phases. These reports pronounce the verdict of the component or 

product which has gone through testing. Customers generally don’t really go through the report 

unless and until the product or component has functionality problems. These are just for 

documentation purpose for future references. 

Electronic AB performs certain tests in house during their validation of the product for their 

customers. Test reports were created for few of their tests which were performed in house. 

This whole creation of test reports was done after going through couple test reports from other 

test institutes but for a different test. This had provided the necessary over view of how a test 

report was and how it could be represented in a better way. The template shall be placed in the 

appendix for your reference. Test reports for the following in house tests were created: 

1. Free fall test 

 

2. Sealing test 

 

3. Clean ability test 

 

4. Perspiration resistance test 

 

5. Mechanical button reliability  

Test reports acted as a main template and were further edited. Also it was also used in one 

of their ongoing projects. 
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6.4 New automotive test vendor development: 

6.4.1 Methodology  
 

This whole process of finding new test houses is by keeping in constant touch with emails and 

making phone calls to new test vendors in order to get the best deal possible. This has been 

more of a practical work based on theoretical knowledge obtained from the literature survey. 

The task dealt with is similar to a sourcing supplier. 

 

Electronic AB has been performing most of its testing inside Sweden. The reason to look for 

new vendors has been mentioned in the problem definition. A detailed approach of this 

problem has been mentioned below: 

Reference point: Stockholm, Sweden shall be referred as the origin point and the direction will 

be depicted based on reference to origin point (Stockholm). This is to give the reader the 

location of various test institutes found.     

                                                           

 

Figure 17-Map of Sweden & reference point Stockholm 
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6.4.2 Supplier sourcing flow chart 

 

Figure 18-Supplier sourcing flow chart 
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6.4.2.1 STEP 1: 

 

Creation of database: 

 

Creation of database is the most important initiator. This was done as Electronic AB did not 

have data to share except for testing center inside Sweden which they have used for their 

testing for their components. This creation of database shall help Electronic AB in the near 

future and will provide a wider picture of various test centers present across Europe. As the 

cost of visiting each test institute will be greater. Hence a meticulous search has been done on 

the internet. Initially the search was basically based on three key factors: 

1. Website information: In today’s information era for any business to thrive and reach 

out to new customer the internet has been the driving tool. For an unknown customer 

from a different region or country the first line of interaction will be to get his or her 

first impression of how the website is. The user friendliness and how transparent they 

are and have they been providing true facts and figures about their test institute. 

 

2. Test performed at the test institute: The test which each test institute was performed 

was noted. This will give a better picture about their capabilities. The technical 

specification of each test if mentioned on the site has also been taken into 

consideration. As it’s a vital factor in selection of a test vendor because certain test 

institutes have certain limitation due to the machine they use for testing. 

 

3. Distance& Time: Distance and time are taken into account by using a crude way .Google 

Maps was used to get an approximate data. Lead time could be estimated using this 

data collected. 

Result: 89 test institutes across Europe have been found .The data collected has been 

represented in such a way that it will be easier to contact them when needed. The data is 

classified into the following: 

 Name of the test institute 

 Country 

 Website URL 

 Email id with Contact person 

 Contact number 

 Address 
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6.4.2.2 STEP 2: 

 

Narrow down prospects 

 

With a list of 89 test vendors on hand a decision to focus on south-east region was taken.  After 

further introspection of the data on hand, another list was created based on the previous. The 

new list comprises 31 test vendors across the south east region. The main reason to focus is 

Electronic AB wants to explore the possibilities of outsourcing in this region. 

6.4.2.3 STEP 3: 

 

Ratings 

The ratings were done with the list of 31 test vendors. They are each evaluated based on three 

factors they are:  

1. Website information 

2. Test performed at the test institute 

3. Distance& Time 

 

The ratings were done based on a scale. The scale used is as follows: 

 

Figure 19-Ratings table 

The main purpose of using scale is to get a better perspective. Bar graphs have been plotted 

such that it would give a better pictorial representation. Each country in the south east region 

has been numbered respectively. The X axis represents the “Scale” and the Y axis represents 

the number of the “Test Centers” in this particular region or country. The blue bar represents 

data for website info and the red bar represents data for tests performed.  The following are 

the results of 25 test institutes which were obtained from this analysis. 
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                                      Figure 20-Ratings chart                                                                                              Figure 21-Ratings chart 

                                                                                                                                       

                       Figure 23-Ratings chart    

                                                

 

                 Figure 24-Ratings chart 

                                          Figure 22-Ratings chart 
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                                Figure 25-Ratings chart                                                                                                     Figure 26-Ratings chart 

 

From the above graphs, only two factors were addressed, the “distance” factor is represented 
in a graph and is placed in the Appendix. Here distance from each country is collected with 
Stockholm as the reference point. 

 

After consideration and analysis of factors involved, the graph has highlighted certain facts and 
certain areas of interest in certain countries or regions. The next step shall be based on the 
current findings. Region 1, Region 3 & Region 5 could show positive outcome as these regions 
have strong technical capabilities and expertise in the field of automotive testing for several 
years. In order to further validate these regions further analysis has to be done. 

 

6.5 Process of Sourcing: 
 

This is a key process for any company that mainly relies on outsourcing services which aren’t 

related to their core operations. This thesis mainly focuses on finding new test vendors across 

the south east region with Stockholm as the reference point. 
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6.5.1 Request for Information: 
 

This stage is an initial stage in the process of sourcing. It’s generally done before RFQ (Request 

for Quotation) stage. Many organizations require that RFI’s (Request for Information) are issued 

when acquiring services or equipment. . This stage acts as a filter .In this stage only the 

overview of the company and the tests Electronic AB would like to perform were highlighted 

These mechanisms, if effectively used, allow organizations to acquire the best value for the 

goods and services desired. 

During this process typically, test vendors will not respond to an RFI unless the effort to do so is 

not excessive and there is an expectation that an order or at least an RFQ will follow. Hence 

RFI’s should be brief and precise. With the list of 25 test vendors this process of RFI’s was 

initiated. The RFI format used shall be put up for reference at the appendix. 

6.5.2 Request for Quotation: 
 

Once contact is established, the next step is to prepare a detail document where all the 

necessary things required to be known by Electronic AB. The main purpose of this process is to 

device a best strategy to select a vendor that provides greatest value or minimum cost for the 

value provided. 

The RFQ (Request for Quote) was framed for Electronic AB which mainly comprised of three 

main things, they are as follows: 

 Terms & conditions with product to be tested  

 Provide a Test plan 

 Contact details & quotation form 

As Electronic AB wanted to find new test vendors for their testing of electromechanical 

components which they produced. This process is very critical and must proceed with caution, 

such that the data obtained after this process will be of great help for analysis with less 

irregularities. Each of these documents shall be placed in the appendix for your reference. 

During the process of RFQ the product chosen was “Gear Selector Switch (GSS)” a product 

which is already launched in the market such that there is no legal binding for Electronic AB to 

disclose technical details. As details with respect to ongoing projects are confidential. 

 



Cost Optimization Solution & Testing strategy for HMI products 
 

35 | P a g e  
 

With respect to the test plan provided to the test vendors, it was the test plan for the GSS, this 

test plan wasn’t comprehensive because the tests involved were less and wasn’t enough to 

evaluate the test vendors which were being approached. Hence a revised test plan was created 

which comprised of other test which Electronic AB would do in the near future if a test vendor 

was selected also will prove the test vendors capabilities. 

A separate contact details & quotation form was created in which their contact details will be 

gathered and quotation form had tests mentioned in the test plan. Price details and whether 

the test center is compliant to test which were mentioned. 

 

6.5.2.1Problems Encountered: 

 

Initially a quotation was prepared which was based on the ISO standards which comprised of 16 

tests which were sent to all test vendors across the selected vendors list from the initial 

evaluation stages. Certain test institute showed interests and mainly from test vendors from 

region 5 had problems with the ISO standards as they dealt with IEC standards also ISO 

standards wasn’t available in their own native languages for their reference. Hence a second 

quotation was based on only IEC standards and respective prices were asked to be mentioned. 

In terms and conditions, mainly the deadline for quote was mentioned .Such that we could get 

a better understanding of all the test vendors at the same time and consolidating all the costs. 

6.5.2.2 Status Report: 

 

 

Figure 27-Status report 
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The above tabular column represents the status report of various test centers which have 

responded to the RFI’s & RFQ’s. The tick mark represents they test vendor has responded. Total 

of 13 test institutes have been taken into consideration for further detailed analysis. The 

tabular column is also highlighted which regions are capable of performing test according to ISO 

& IEC standards. Region 6 has not been fully able to comply so far. This highlights the issues of 

incapability of the test center. Hence region 6 has been excluded for further analysis. Analysis 

of 12 test vendors shall be further dealt with. Out of these 12 test centers .3 test centers have 

been excluded due to delay in submission of the RFQ. Hence a set 9 test centers shall be 

analyzed completely. 

6.5.3 Factor involved for Supplier selection: 
 

During this process of supplier selection key factors have to be considered in order to help 

Electronic AB choose the best possible test vendor. A set of 9 test vendors shall be used for this 

in-depth analysis which will lead to the selection of the suppliers. The following are the key 

factors: 

1. Geographic Location 

2. Capabilities  

3. Turnaround time  

4. Alert notification 

5. Flexibility in schedule 

6. Readability of test report 

The above mentioned factors shall be dealt individually in detail as we progress further. 

 

6.5.3.1 Geographic Location: 
 

This is definitely a key factor in the process of selection of a test vendor. As mentioned earlier 

the reference point is taken as Stockholm, Sweden and the test vendors were approached as 

per the status report mentioned earlier. With a list of 9 test vendors a chart was prepared 

wherein details such distance with respect to reference point was noted down. The time taken 

to reach the necessary test vendor location was also considered. These are fairly accurate 

details were obtained using Google maps. The outcome of this highlighted facts such as close 

proximity .Region-1, Region-5 have better chances for selection when compared to the other 

regions. The data obtained shall not be disclosed for security concerns. 
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6.5.3.2 Background Check: 
 

This is the second most important factor involving the selection of test supplier. A detailed 

background check of the test suppliers is done so as to check whether the quote which they 

presented us and the information on their website matches in order to prove the authenticity 

of the quote. 

During the background check processes following things are taken into consideration: 

1. Years of experience: This will give an idea of when the test vendor/test center 

was founded. There by the year of experience in the field of testing is calculated. 

 

2. Accreditations obtained: These are one of the critical factors in selecting a test 

institute. There are bodies which attest or certify that they are capable of 

performing test according to standards.  

 

3. Test performed: The details collected will give an idea bought the equipment 

used for testing with their limitations. 

 

6.5.3.3 Capabilities: 
 

Here capabilities of each test vendor are evaluated based on the RFQ’s presented to them.  

 

Two set of RFQ’s were issued according to test vendor’s capabilities 

1. ISO Standards –Comprises of 16 tests  

2. IEC Standards – Comprises of 10 tests 

 

An example below will highlight the capabilities of two test vendors, one with respect to ISO 

standards and one with respect to IEC standards. Similarly for the rest of the 7 test vendors, a 

similar approach was used. 
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Figure 28-ISO Test vendor capability chart 

 

 

Figure 29-IEC Test vendor capability chart 

The above charts represent the amount of tests a test vendor could perform in terms of 

percentage with respect to the RFQ provided to them. 
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6.5.3.4 Capability Analysis: 
 

This graph helps us ascertain the capabilities of the various test institutes. IEC = ISO states that 

IEC standards test were clubbed together as per the ISO standard norms and then evaluated in 

order to have a uniform approach. 

 

 

Figure 30-Uniform Capability Index 

This figure-45above projects all test with respect to the ISO standard format. A test vendor who 

is capable of performing a test plan based on ISO format is capable of performing test plan 

based on IEC format. Here in the above figure-45 tests are according to IEC format which are 

being clubbed as per ISO format of testing. 

In IEC format each test is a separate test entity, but in the case of ISO format it is a combination 

of test together. The following is an example: 

 

 

Figure 31-ISO vs. IEC 
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Similarly for the other tests like climatic load test this kind of clubbing was done. Once all the 

tests are converted to ISO format by clubbing, a percentage ratio of compliance was calculated. 

The chart above shows what tests can be done and what cannot be. Tests which can be done 

are represented in green and tests which cannot be performed are represented in red. There by 

highlighting the capability of a test vendor. Through these graphs South East region-5 test 

centers T2 and T5, South East region-2 test centers T1, South East region-1 test centers T6 and 

T7 have shown their capabilities. 

  

6.5.3.5 RESPONSE TIME: 
 

The response time one of the important factors for evaluation. Here two things are to be 

considered: 

1. Turnaround time 

2. Alert notification 

Turnaround time: Is the time for the test supplier to respond to us after a task was assigned to 

them. This will generally be observed when we ship our components for testing and expect 

them to deliver it on time and with proper results. This stage it cannot be evaluated but the 

Request for quote is used as a test case .The deadline for  RFQ was 3 May 2010.The above test 

supplier are evaluated based on when they submitted the quote which is somewhat similar to 

what we can expect in real time. The ratings below will reflect their capability to respond to the 

task being provided to them. 

Alert Notification: In our test plan certain standards were mentioned but not provided to them 

for evaluation. They were evaluated as some data was missing and we were looking for them to 

raise an alarm. This is most likely to happen in real time. 

The table below will give you an overall picture: 

 Ratings are represented in the form of stars. stars being “BEST” and  

star being “OK”. 

 Rows highlighted in yellow as mentioned as best in class test supplier’s response. 
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Figure 32-Response chart 

 

The stars have been put according to the email responses got from the test vendors and my 

interaction with them also over the telephone on a constant basis. 

 

6.5.3.6 FLEXIBILITY: 
 

This is one of the key factors for evaluation. This will help us know the flexibility of our test 

suppliers. In order to get an estimation of the lead time between placement of order and actual 

start of the test cycle the following question was put to the potential test institute candidates. 

The following table will highlight the lead time involved: 

 

Figure 33-Flexibility chart 

As you can see in figure 48 that only 6 test vendors have replied to the question raised to them. 

This is a key factor in the selection of a test vendor. 
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6.5.3.7 PRICELIST CREATION & ANALYSIS: 
 

After analyzing the various points and aspects of choosing of test vendor, cost is a key driving 

factor for choosing .During these process technical limitations of each test vendor was also 

highlighted during the selection process. Though the main aim is to  find a reasonably suitable 

cheap  test vendor for testing technical details shall not be comprised at any cost as quality of 

testing is directly associated to it. 

 

6.5.3.7.1 Methodology: 

6.5.3.7.1.1 Test reports analysis: 

 

Reading and understanding the amount of testing this has undergone in testing of an 

electromechanical component with relation to the ISO/IEC standards. 

6.5.3.7.1.2 Determination of price range: 

 

As mentioned earlier Gear Selector Switch was the product used to evaluate our suppliers also 

other products in Electronic AB’s stable were also analyzed. Prices for each of the products 

were noted down. In the end a complete overview of price was gathered. A lower limit and an 

upper limit was set for each test mentioned in the customized test plan which was sent out to 

the test vendors. 

6.5.3.7.3 Locate cost drivers in testing: 

 

Climatic load test, Thermal, EMC test & Vibration test are cost drivers in testing of an 

electromechanical component. These four tests are common occurrences in a test plan. 

6.5.3.7.4 Current Testing costs: 

 

Almost 50 % of the project cost is devoted towards testing and validation of the 

electromechanical component. Hence Electronic AB wants to explore the possibilities of new 

test vendors across the south east region as mentioned earlier.  
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6.5.3.7.5 Problems faced during this process: 

 

1. Few test institutes have interpreted the test plan in a different way. They are due to a 

reason: 

 Few test vendors have quoted only based on test name and not test plan: These 

test institutes haven’t gone through the test parameter mentioned in the RFQ 

details provided to them. 

 

 In spite of bifurcating or further subdividing the tests and preparing the template 

few test institutes have quoted based on test name only. 

 

 

2. Bringing them to a uniform mode of measurement (UOM): 

 As there are two standards which were being approached with one being the IEC 

& the other ISO standard. Hence a capability index chart has been represented in 

order to bring about uniformity in approach. 

 

6.5.3.7.6 Recalculation of the quotes 

 

Initially each test was documented & analyzed separately .The necessary bifurcation of tests 

were done. So that a uniform template could be followed throught. An example of bifurcation 

of EMC test will be shown below. 
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Figure 34-Test Bifurcation 

Similarly for all other test were also done. 

One of the test vendors have misinterpreted the standard and have calculated the cost 

completely wrong. Hence whatever quote was taken from the test vendor T3 is not taken into 

consideration because the test vendor had mentioned cost in X, Y, Z with 24 hrs. duration. 

Hence from this wrong data we calculated the cost for 1 hour. With the cost for one hour it was 

multiplied with the number hours according to the ISO Mechanical loads 16750-3:2003.In case 

of Vibration testing according to Sinusoidal vibration the duration is 24 hrs. and random 

vibration duration is for 144 hours there by the approximate accurate costs were calculated. 

This mistake was committed by a test vendor which mentioned quotes based on ISO standards.  

In case of a quote presented IEC standard for vibration test, the duration would be 48 hrs. 

.Similarly the cost for one hour was determined and this cost is taken and applied to the ISO 

Mechanical loads 16750-3:2003.In case of Vibration testing according to Sinusoidal vibration 

the duration is 24 hrs. and random vibration duration is for 144 hours there by the approximate 

accurate costs were calculated. 

Similar method was used to bring about uniformity in our analysis. For all the tests involved a 

total of 16 tests were modified in the same fashion as shown above. 
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Lowest quote and the highest quote were highlighted to obtain the price range. Also charts 

which depicted test vendors were fully compliant to the test plan were also projected. 

After analyzing each test individually a complete pricing of the test plan was also project with 

respect to each of the 9 test vendors.  

6.5.3.8 Result: 
 

Out of these 9 test vendors, 4 test vendors were chosen to be the best appropriate and 

suitable. Based on the factors they were subjected to. They have all complied with Electronic 

AB’s terms and conditions of testing. The analyses done based on the above factors has been an 

extensive one and have brought about few limitations and highlighted the possibilities. A 

telephonic conference was set up and queries were raised with 3 test vendors which had 

highlighted few limitations and were solved during our telephonic conversations. The test 

vendors are: 

 

Figure 35-Result 

Test center T1 in South east region -2 has already been inducted into one of their ongoing 

projects. 

 A summary of the “Minutes of Meeting” is placed in the appendix for your reference. 

6.5.3.9 Conclusion: 
 

If these test suppliers are used for future projects the savings % are expected to be between 45 

% to 60 %.Also close proximity is a major advantage. Easy access & technical clarifications with 

these suppliers have been also verified by our telephonic conference which we have had with 

them. The final confirmation can only be done if these test suppliers facilities are visited before 

we give them an order 
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6.5.3.10 Create a database of Indian Suppliers: 
 

As the market dynamics now in Asia have changed and there many European companies which 

are reaching out mainly to Asian countries like China & India. Electronic AB wanted to create a 

database which it could use for its future business operations in India. 

A list of 11 suppliers information were provided to them also the best suppliers were 

highlighted due my personal experience with one of the suppliers and my knowledge about the 

Indian market .But an extensive analysis wasn’t done as done for the earlier cases. Further 

steps and analysis will be dealt by Electronic AB to choose their preferred supplier. 
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