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Abstract 

The most apparent globalization challenge is the massive move of labor intensive industry to 
Mexico, China and in Europe to Easter European countries. Initially cost savings are achieved 
by moving most simple tasks, but gradually more and more demanding tasks are re-located. 
This brings new opportunities also to companies in so called ‘low-cost’ countries. Promoting 
supplementary services alongside pure manufacturing brings valuable skill sets of design, 
project management and customer care, eventually leading services around new product 
introduction up to volume manufacturing. The aim of the paper is to give an overview of 
mutual benefits about the involvement of the manufacturer in the early phase of the product 
development in the electronics manufacturing industry, specifically addressing the benefits 
and challenges originating from multicultural and multi-company teams. This industry and 
global set-up has its own unique features which creates challenges for all parties involved. In 
this paper we are discussing the different type of co operations and advantages and challenges 
of outsourcing. In the electronics industry the outsourcing is a widely applied practice for 
manufacturing but this is far more than the assembly cost of the product. Production 
technology and know-how plays also important role in many cases, not forgetting the various 
hidden costs of global cooperation 

This paper is written to exhibit a particularly successful project with manufacturer and brand 
owner. For clarity purposes, this study focuses on single customer relations. The authors have 
personal experience –being leader of project teams around the globe- for more than 120 cases 
with 15 different customer procedures over 10 years and most of the findings presented are 
universal. Main practical findings are compared with published research. The successful 
cooperation based on the long term relation is not only because the superior value for 
customer is expected from the long term supplier cooperation but also because efficiency of 
EMS companies is higher in terms of manufacturing then the OEM / ODM companies’. 
Instead of having one new product we are presenting a sequence of new product introductions 
from the manufacturing point of view which is based on systematic collaboration. Authors 
emphasize the importance of long term cooperation. The new product might not be seen by 
the user as a new product; however from a design and manufacturing point of view it is. Also, 
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a brief history of outsourcing and its global implication is given for the benefit of the reader 
not familiar with outsourcing strategies. 

Introduction 

The intention of this paper is to give a combined view of outsourcing development and its 
implications to companies in different countries exhibiting a successful case study of how 
mutual beneficial outsourcing will lead to knowledge increase and new future opportunities. 
In the case study a particularly successful way of co-operating is presented that will generate 
short term benefits for both companies involved, but will also lead to knowledge increase that 
will act as a seed for future businesses. Secondary benefits of successful companies are easy 
to show. As a prime example, success of Nokia, Finland has generated a lively and growing 
industry based on RF technology in the country. 

Past development trends in manufacturing business 

Manufacturing business has undergone many profound changes during its history. In the very 
early industrial revolution, companies used to also make their own production equipment as 
well as the actual product. The most recent change has been to first outsource manufacturing 
to local manufacturing companies, later outsourcing of manufacturing (off-shoring) to lower 
labor cost level countries, but also outsourcing and off-shoring more skill-intensive parts of 
the product value chain. While outsourcing to local manufacturing company provided only 
limited cost advantage, it also provided almost no cultural challenges. Many studies have 
shown that last very long growth period from 2001 to 2008 was partially due to efficiencies 
gained by international outsourcing and globalization. For example, Alex Dreher estimated 
that China has been able to increase its growth rate by more than 2%-units due to 
globalization. He has demonstrated similar opportunities for countries like Latvia, even 
though it will take a long time to reach this state.  [Alex Dreher, No6, 2005]  

Table 1. GDP Growth rates in different European countries. Source: USDA Economic 
Research Services 

 2000 2001 2002 2003 2004 2005 2006 2007 % 

Finland 1.1 2.2 2.4 3.7 3.3 4.9 4.2 0.9 2.8 

Germany 1.4 0.0 -0.2 0.8 1.1 3.0 2.6 1.0 1.2 

Netherlands 1.4 0.6 -0.9 1.4 1.5 3.0 3.6 2.0 1.6 

Sweden 1.0 2.0 1.5 3.6 2.7 4.5 2.7 -0.4 2.2 
United 

Kingdom 2.4 2.1 2.7 3.3 1.9 2.8 2.6 0.7 2.3 

Average         2.0 
Czech 

Republic 2.6 1.5 3.2 4.4 6.1 6.4 6.1 2.8 4.1 

Estonia 6.5 7.2 6.7 7.8 9.8 11.2 6.3 -3.6 6.5 

Hungary 4.3 3.8 3.4 4.6 4.1 3.9 1.3 0.6 3.3 

Poland 1.0 1.4 3.8 5.4 3.4 6.3 6.8 4.9 4.1 

Slovakia 3.8 4.6 4.5 5.5 6.1 8.5 10.4 6.4 6.2 

Average         4.8 
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At the same time traditional industrialized countries have suffered from relatively lower 
growth rates compared to countries that have benefited from this outsourcing trend, most 
phenomenal example being China, showing constant growth rates close to 10%.In this study 
10 countries from Europe were selected for comparison (Table 1.): half representing countries 
that outsourced part of manufacturing, half representing countries that provided outsourced 
manufacturing. While factors other than outsourcing have had a major effect as well, 
separating these is well beyond the scope of this study. There is a marked difference between 
these two groups. In outsourcers, average growth rate of GDP was 2.0%, Finland having the 
highest rate at 2.8%. In countries where manufacturing was done, average growth rate was 
4.8%, Hungary having the lowest rate of 3.3%, but still showing a higher rate than strongest 
country in the other group. 

It is quite evident that international outsourcing will benefit most of the parties and countries 
involved in it. Thus, it is expected that outsourcing will grow still and will start to enter into 
new business areas and new countries. These facts will make it even more important to have 
well defined and working structural co-operation mode that will benefit all companies. 

Challenges with new value chain models for companies 

For brand name owners, choosing the right outsourcing strategy is straightforward: 
Concentrate on core competence (brand name and services) and outsource everything else 
assuming there are competent, reliable and cost effective companies to provide the services. 
Also it makes sense to try to limit amount of companies providing the services to minimize 
intercompany interfaces and simplify project management tasks. 

For companies that are providing the outsourcing service, the choice is much more 
challenging, especially for companies located in countries that are not the lowest cost, but are 
now approaching higher wage rates. This paper will exhibit one successful strategy, relying 
on relatively competitive, but not necessarily lowest cost, manufacturing and providing 
supplemental, value add services connected to core manufacturing competence. 

 

Case study: effective working model for new value chain 

Methodology of the case study 

Due to confidentiality of supplier – customer relationship, a detailed presentation of single 
customer project is not possible. To overcome this, various product projects from single 
customers are treated together. For the validity of results, this poses no problems, both brand 
owner and supplier have very well defined processes and there are only little practical 
variations once proper co-operation is established. As background of the study we selected 6 
major global brand owners each of them were represented by between 6-20 projects, 
altogether 63 completed product introductions were included. After the case study, a brief 
review of these other customer procedures are discussed and compared with results of the 
cases study without breaking the confidentiality of the clients.  
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Preface: Why is early supplier involvement important 

The aim of the case study is to present successful implementation of product introduction 
services and assess the results validity for more general cases. In increasingly competitive 
global markets, enterprises must provide products and services based on a chosen strategy, 
but not forgetting the tasks of demand orientation, core competitiveness by shortening time-
to-market, reducing costs, improving quality and integrating the resources of other members 
in the supply chain [Jagdev, H.S. Thoben, K.D., 2001, 437–451]. One option for modern 
organizations is to increase resources spent on R&D and innovation in order to change their 
business models from original equipment manufacturer (OEM) to original design 
manufacturer (ODM). Increasing the value of research helps to meet the demand of 
international companies for outsourcing. Strengthening product design capability is therefore 
key tool to increase brand value and to focus on the services part of product. Suppliers can 
create value through both product innovation and closer integration in the manufacturing and 
delivery process [Laseter et al 2002 107-118.; Michael T, Fred W.,1997]. The concept of 
collaborative design has recently been applied to improve dramatically product development. 
Many firms are also aware of the importance of the key suppliers in the early stages of their 
product development processes and in shortening the time-to-market [Hartley et al. 1997]. Of 
course prior to product design a comprehensive market research has to be done in order to 
have relevant inputs for design concept from the market. The vertical design chain model is 
most common model in many industries. A case study of a customer electronics product is 
conducted to illustrate the transformation of the business model, the implementation of 
modules of Life Cycle management, and the performance achieved through a collaborative 
quality planning which resulted in number of design modifications.  
 

Motivation of Brand owner companies 

 

Due to the constant cost pressure on a global level, companies continuously need to decrease 
their average cost levels and as part of the initiatives, the product unit cost. According to 
global tendency companies have to be flexible to changing business setup and step by step 
adapted to new supply chain model. [K.M. Eiselhardt B.N. Tabrizi 1995. 84-110]. The first 
outsource products were those which were labor intensive and relatively simple to assemble. 
Earlier the main reason to move production from west to east was the cheap labor cost. Due to 
the intense outsourcing effort to Eastern Europe and Far-East, a wide range of component and 
raw material supplier bases have been established in these countries. Especially in the Far 
East, a complete electronics components supply chain has been built up. From electronics 
manufacturing point of view the component sourcing, and also by-product sourcing becomes 
easier. On the other hand governments provided a lot of subsidies to companies for the 
gathering of valuable engineering knowledge in order to increase their service offering and 
competitiveness. Increasing outsourcing in areas closer to R&D provide companies located in 
manufacturing intensive countries an opportunity to move up the value chain and offer more 
value add services to OEM’s. 
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Early Supplier Involvement: ad hoc project based, structural long term 

cooperation 

 
Early involvement in our case study refers to a supplier who contributes with their ideas and 
resources in the early stages of a new product development process.  (Hartly et al. 1997,).  In 
our case study the customer had previously suffered a lot from the high rate of return of their 
products from field due to various quality issues see also Fig 1. There were symptoms of this 
visible already during production evidenced by the relatively low manufacturing yield. In 
most cases low manufacturing yield leads to low end product quality. The root cause was 
commonly identified as a lack of common planning and missing feedback loops during 
industrialization of the new product. 

 

Start of outsourcing cooperation: ad hoc based project – the way it should not 

be done- 

 
Initially the business relationship started with a quotation process, the only scope of work was 
volume manufacturing according to product documentation and volume forecast. The product 
documentation was complete and even the manufacturing process was mainly defined, also 
customer provided manufacturing quality verification equipment. The volume production 
could start within 8 weeks mainly based on fulfilling end customer requirements but provided 
no time for manufacturer and customer to make systematic production-flow checks combined 
with proper quality verification through the entire manufacturing process. The final 
configuration of different products was made by the customer. However, the production 
ramp-up itself was successful, all required quantities of products were supplied on time. But 
already in the early phase there were issues with quality verification equipments since some 
of them were not fulfilling six sigma criteria’s. Customer did not consider it important that the 
equipment would comply with six sigma approach and during the business negotiation phase 
this topic did not come to the surface. Another significant issue was that some of the 
production processes were used at the edge of their process capability, which was due to the 
designing of the product without proper knowledge of production equipment and process. 
This added considerably higher scrap rates at the manufacturer compared to a properly 
optimized process. 

Structural cooperation –the way to bring mutual benefits- 

 
 The early part of supplier – customer co-operation did not start with an optimum set-up. In 
outsourcing naturally the business customer has the main lead in defining co-operation 
procedures. Initial challenges lead quickly to a conclusion that several good business practices 
employed by both parties were mutually implemented for the benefit of both parties. 
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Design cooperation 

 
Fast product development will in most cases increase market share; newly developed products 
better meet the needs of consumers; customers increasingly value the novelty aspect in 
consumer goods. New product development is a highly interactive process when the activity 
is traditionally performed mostly within one organizational unit. However, nowadays when 
outsourcing of design and manufacturing takes place it requires different companies’ 
cooperation. From the manufacturer point of view the design is not ready until it fulfils 
manufacturability criteria’s defined by the expert: the manufacturer. Without early enough 
involvement this was a conflict inside the supply chain; designer believes that it is enough to 
have working prototypes – proven to fulfill the targeted functional performance. This is 
viewed as a sign of completion of their work. Manufacturer’s key criteria have two aspects: 
quality and cost. Often long lists of design change requests are recorded in detail by the 
manufacturer in order to make the product better to produce, or in the worst case, possible to 
produce at all. . In addition the complexity and challenges increase when the process involves 
a network of organizations with different goals, different national habits and company 
cultures and different capabilities and dependencies. The demands of a vertical design chain 
include the specific requirements from three tiers of organizations; brand owner, end 
customers and various kinds of suppliers and sub suppliers. Accordingly, new product 
development is not only the task of the R&D department but also results from interactions 
within various departments or between external organizations. .  It was measured approx 50% 
of the firms’ technological development is related to external parties. [E. Holmen and A.-C. 
Pedersen, 2001 pp7-8] It is observed that multi sourcing is not possible due to the complexity 
of cooperation work therefore brand owner has to make single or dual sourcing in most of the 
cases. [Hagberg-Andersson 2000 pp5-6] The members in a design chain can aim to optimize 
different functions of a product, minimizing the total production cost and other settled targets. 
More efficient information exchanging and sharing mechanisms are critical to the life cycle of 
product development. 

Quality development – production quality 

 
A snapshot of ramp up and early phase of volume production of product which was made 
with the traditional cooperation conditions is presented in Fig. 1. It is clearly visible that 

quality targets for both sub products (“A” product part and “B” product part) measured in pp 
are far from expectation and exhibit a large variation.  During the post analyses it turned out 

that low manufacturing yield and high product return rate were correlated. The main root 
cause was too low manufacturer involvement in quality planning in early phase of the design 
work. Two major issues were unsolved before ramp up took place. There was no detailed test 

planning throughout the production steps. In some cases verification of early process steps 
were made very late in production sequence.  This causes both delays in finding root causes 
for failures and unnecessary processing for already defective parts. Second major issue was 

that product design did not match manufacturing technology capabilities, leading to high 
variation during production.
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Figure 1. Product quality performance 

 
 
Today, the brand owner strives for an early supplier involvement in product development and 
involves the manufacturer before design has been frozen. Also at this stage prototypes are 
made on the manufacturer premises with almost a volume production conditions. There are a 
number of prototype runs being made during product development serving requirements of 
both manufacturer and engineering teams  

 

Agreed common process – information sharing 

 

Already in the early design phase the manufacturer got involved into the product realization. 
Also separated technology preparation workshops were established to evaluate feasibility of 
the technology to be used. This provided valuable feedback for designers during their product 
layout and assembly planning phase. Typically the individual process steps were scanned one 
by one during these workshops to discover process parameters upper and lower limits, define 
optimum values and make any necessary tailoring for foreseen design needs. Even though this 
will initially add some cost and time to development projects, investment will come back 
multiple times by reduced scrap and return rate and eventually faster product availability to 
end customers. 

During the industrialization phase but still before design has been frozen, the proto builds are 
represent an iterative process between designers and manufacturer. After each proto build of 
products a detailed report is compiled by manufacturer with all relevant observations during 
the build and recorded issues or potential risks with product. The proto report was reviewed 
together with designers and discussed in detail. In addition, a common risk list was mutually 
kept to prepare for potential future problems.  

 



 8

The summary of the future product development processes of the brand owner can be seen on 
Figures 2. In the new process, the customer can rapidly search for information from the whole 
supply chain with regards to its product.  

 
 

Figure 2. Product development process within manufacturing side of supply chain 

 
 
The new collaborative design process supports the management of cross-organizational 
projects. Different departments can work on the design problems by collaborative inspection 
to assess the frequencies of problematic occurrence, and to report problems. Also dedicated 
trial runs can be made within the supply chain on certain issues to find solution prior to start 
of volume production. R&D engineers in various organizations can discuss product related 
problems using the established product platform to accelerate their next solution 
implementation. The brand owner begins to design and develop products immediately after 
marketing surveys of its customers, which provide initial specifications in timely manner. The 
progress of innovative product design can be reviewed frequently in the initial stages by both 
the program managers of the brand owner and manufacturer program manager to prevent poor 
decision making based on miscommunication, which can save much time and cost. The early 
involvement of manufacturer is powerful in this new process. 
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Outcome of structural early supplier involvement 

 
From the design phase, and even before from the common evaluation workshops, an 
agreement was reached on the set of design rules for both electronic and mechanical parts of 
the entire product family. The overall project management started with common planning 
harmonizing project milestones among customer and manufacturer to ensure smooth 
management. List of deliverables were identified for each of the milestones which need to be 
completed by both parties in order to have the visibility on the progress and also to ensure that 
the preparation for the next phase of the project starts in time.  

Agreement was made on common quality check, test coverage calculation and delivery 
quality calculation. Moreover manufacturer’s engineering team played active role in the 
quality planning and contributed significantly to the product development via taking part in  
buiding a house of quality interaction matrix [Hauser J., Clausing D., 1998 Harward Business 
Review pp 63-73 ] 

Among the number of key performance indicators we would like to highlight three of them 
which reflect clearly to the common achievements. Delivery quality was bellow 1000ppm, 
from the start, Reliability for hardware defects was less than 1%, and Reduction of total cost 
was nearly 10%. One percent improvement on manufacturing yield provided nearly 300000 
EUR saving for the company. The initial extra engineering investment, comprising of mostly 
extra labor hours is more than covered by these common achievements during a 12 months 
period. Knowing that the average product production period is about 24-30 months we can 
clearly see the benefits. It clearly indicates the little investment to develop a structural way of 
working pays back quickly.  

Experience from other customers 

 

Most well established companies have developed during the time detailed and thoroughly 
tested models for co-operating with their suppliers. While there are variations, many 
similarities exist: extensive use of prototype runs; common design review meetings with 
milestones; wide use of quality tools and methods already in very early phases and well 
defined communication and project management methods. Main differences can be found on 
the extent that companies are doing tasks like test equipment manufacturing or development 
of special manufacturing processes themselves. The fact that invariably all companies, 
whether they originate from Europe, Americas or Asia, use very similar procedures is a strong 
evidence of correctness of the approach.  

 

Benefits for the companies 
 
It is proven in our case study that higher quality not necessarily means higher unit cost of 
product. By outsourcing production assembly to a professional company will provide more 
efficient manufacturing with right co-operation model. It requires joint efforts from both 
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customer and supplier side to establish a strategic long term cooperation which is the key to 
succeed. Brand owner can build up the fruitful cooperation with supplier based on commonly 
followed working process, receiving the most up to date manufacturing technology and 
cooperation on design. Manufacturer can benefit from the strategic cooperation and expect 
long term cooperation since the competitiveness is proven to come from its superior services 
and not only from low labor cost. 

Future trends and conclusions  

In this paper successful case study was presented that will exhibit various benefits. More 
general conclusions are drawn from this experience verified by other customer experiences. 
Authors have shown in this paper that new co-operation models are beneficial for all parties 
involved, the brand owner and the manufacturer. With proper working model brand owner 
will get lower total quality cost and faster time to market. Manufacturer will benefit via 
increased competence and more effective manufacturing processes. In the long run this will 
enable manufacturer to offer more and more services to brand owner, thus reducing its 
exposure to fierce wage rate competition in simpler tasks. Increase outsourcing will benefit all 
parties, most importantly; it will enable national economies to be less dependent on low cost 
labour - providing one of the best paths to promote some of current manufacturer companies 
to become brand owners in the long run. 

 

Abbreviations: 

GDP  Gross Domestic Product 

NRE  Non Recurring Engineering 

ppm  Parts per million 

RF  Radio Frequency 

R&D  Research and Development 
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