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Abstract 
	  
Authors: Conny Johansson, Simon Möllefors 

Tutor: Rana Mostaghel 

Title: Customer and Supplier Integration in the Innovation process – A quantitative study on 

how external integration affects product innovativeness in Swedish manufacturing firms. 

Background: The needs of the consumers seem to develop at the same rate as the technology 

advancements and put more pressure on firms to produce new and innovative products at a 

faster pace. Research has shown that external sources can have a significant effect on the 

firms’ innovation performance, but the results are partial contradicting and more research is 

needed. 

Purpose: Investigate customer and supplier involvement in product innovation in Swedish 

manufacturing firms. 

Delimitations: The study was carried out to manufacturing firms in Sweden, as Swedish 

firms are the most innovative in Europe at this point in time. Only large and medium sized 

firms were under investigation as larger firms are more eager to innovate than smaller firms.  

Method: The research had a deductive quantitative approach. The data was collected through 

a questionnaire sent out by e-mail and 124 firms participated in the study. After assessing 

validity and reliability, the hypotheses were tested by multiple and single regression analysis. 

Conclusions: Firms that strives to improve their new product development process should 

seize their customer’s knowledge and use it to co-develop new products. Another important 

factor was to use lead users, as these will improve the innovativeness even more than 

“ordinary” customers. The study found no support for early supplier integration in the new 

product development process. 

Keywords: External integration, Customer integration, Supplier integration, Sources of 

innovation, Product performance, Financial Performance, New product development process, 

NPD, Innovation process, Innovativeness, Lead users, Product co-development, Information 

sharing, Early supplier integration, ESI. 
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1. Introduction 

This chapter introduces the necessary background information for the study and highlights 
the main research objectives. It begins by providing examples that depicts the importance of 
innovation. From this, a discussion rises where both the advantages and disadvantages of 
innovation are touched upon. The discussion leads to the other main topic of the study, 
external integration in the innovation process. Following the discussion is the purpose of the 
study and the delimitations.    

 
1.1 Background  
New product development has been a topic of interest for a long time. In the 1980s, firms 

with focus on new product development started to outperform the competitors (Birou & 

Fawcett, 1994). For instance, Honda and Toyota started to release new models more rapidly 

than the American car manufacturers Ford and General Motors (Birou & Fawcett, 1994). The 

result came fast and the Japanese car manufacturers started to gained market shares from the 

American competitors (Birou & Fawcett, 1994). 

 

Another example is Canon that released over 90 new photocopy machines within six years, 

which resulted in Canon becoming a major player in the industry (Birou & Fawcett, 1994). 

Because of increased competition, it is crucial to become more innovative to be able to 

constantly deliver products with new features (Von Hippel, 1986). New products can be 

developed within the firm, based on market research and internal development, but there are 

other ways to become innovative; ideas often spring from actors outside the firm. Consumers 

can give information about what they would like in a product, but also directly provide 

solution to their needs (Von Hippel, 1986; Kalio, 1998; Gruner & Homburg, 2000).  

 

Scientists at a large laboratory in Switzerland had no simple way of sharing the results of their 

studies. One of the scientists, Tim Berners-Lee, created a computer-based system, in which 

results could be published for others to see in their own computers. This system is today 

known as the Internet (The World Wide Wed Foundation, 2013-05-30). 

 

Another actor that can be used in the innovation process is the supplier. In their specific area 

the supplier possesses knowledge, which the firm might not have (Das et al., 2006). What 

made Toyota able to deliver new models and compete with the American car manufacturers 

was the “Toyota Production System”. One aspect of the system was to integrate the supplier 
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in the production system and gain ideas and solutions both for processes and the final product. 

This made them more competitive and the system is now used world-wide by car 

manufacturers (Niedermeyer, 2013-05-30). 

 

1.2 Problem Discussion 

The globalization and increasing technology advancements create new opportunities for firms 

(Westland, 2008). However, it also brings new issues on the table that firms need to face and 

deal with quickly. Rapidly growing economies and ever-changing market conditions have 

intensified competition, as it allows consumers to become pickier and more selective (Barnett 

& Clark, 1998). The needs of the consumers seem to develop at the same rate as the 

technology advancements and put more pressure on firms to produce new and innovative 

products at a faster pace (Westland, 2008). Product life cycles are becoming shorter, because 

of the needs of the consumers, as the demand for new products is steadily increasing (Ragatz 

et al., 2002).  

 

Firms that are not able to keep up in this new environment will fall behind and eventually die 

(Brown & Eisenhardt, 1995). To accelerate and avoid certain death, firms need to invest 

aggressively in developing their innovation capabilities (Brown & Eisenhardt, 1995). 

However, investing in R&D to gain new knowledge could be costly, and innovations are not a 

guarantee for success (Ragatz et al., 2002).  

 

Von Hippel (1988) proposed that firms should look for innovative capabilities externally. The 

concept “sources of innovation” suggests that firms should use external sources into their 

innovation processes. By integrating customers, or parts of the supply chain into the 

innovation processes, firms could gain benefits, like reduced product development costs, 

higher product quality, and shorter time to market (Bonaccorsi & Lipparini, 1994). However, 

integrating customers or suppliers in the innovation processes is not a simple task that 

automatically leads to greater innovation capabilities and improved financial performances. 

There are many factors that have to be taken into consideration before making such decisions. 

Firms need to identify customers and suppliers that really could contribute to the innovation 

processes (Enkel et al., 2005). Integrating the wrong customer or suppliers could be 

devastating, as they might not have clear insights on what the market needs are (Enkel et al., 

2005). Such integration might result in only limited product adjustments, hence not new 

innovations, or products that do not satisfy the general needs of the market. To avoid failure a 
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firm could apply the lead user method (Von Hippel, 1986) and thus, identify customers and 

suppliers that understand the market and see latent needs and secondly, integrate them in the 

innovation processes. Firms also need to decide when and how to involve the external sources 

in the new product development process. Involving external sources early, rather than in later 

stages, have in some studies shown to increase the quality of the innovation (Handfield et al. 

1999; Gruner & Homburg, 2000; Petersen et al., 2005). A study by Lau et al. (2010) found 

that co-development with suppliers did improve product innovativeness, while information 

sharing did not affect product innovativeness.  

 

The arguments used earlier in this discussion highlight the importance of product innovation 

among firms in the world today and that is why extensive research within this field is 

necessary. Several studies (Kleinschmidt & Cooper, 1991; Chapman & Hyland, 2004; Lau et 

al., 2010) have investigated the phenomena of innovation and customer/supplier integration 

already, however many results have been contradictory and new aspects needs to be studied. 

Hence, the purpose of this study is to: 

 

 

 

 

 

1.3 Delimitations 
It is of high importance to stress the delimitations of a study that has derived from e.g. 

methodological decisions. This study has some delimitations which are presented below. 

 

First of all, the study was carried out to Swedish firms. This means that the result could not be 

generalized with absolute certainty to a global perspective. The sample frame was also set to 

manufacturing firms. This makes the generalization even narrower as other business might 

work in different ways.  

 

Another delimitation was the size of the firms. In this study, only large and medium sized 

firms (over 50 employees, according to European Commission) were investigated. The result 

of the study might therefore not be applicable for smaller firms. 

 

Investigate customer and supplier involvement in product innovation in 
Swedish manufacturing firms. 
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Another aspect was that the external sources of innovation were limited to supplier/customer 

information sharing and supplier/customer co-development supplier. There are other sources 

of innovation, but to investigate all aspects in a thorough way in one study is too extensive for 

a master’s thesis. 

 

1.4 Outline of the thesis 

Chapter 1 – provides a background and the underlying logic of this study and the importance 

of researching this topic is stressed. The chapter ends up in the purpose of the study as well as 

the delimitations of the research. 

Chapter 2 – provides an in-depth theoretical background of previous research in the field. 

The theoretical concepts are also identified in this chapter, which ends up in the research 

model and hypothesizes of this study. 

Chapter 3 – presents the methodological decisions of the data collection and the methods 

used for analyzing the data and test the hypotheses.  

Chapter 4 – presents a comprehensive analysis of the empirical data and presents the tested 

hypothesizes.   

Chapter 5 – provides a discussion about the results and the conclusions of the study is 

presented and compared with previous findings. Further more, limitations of the study, 

managerial implications and suggestions for further research is presented. 
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2. Literature Review 

The theoretical background of the study is presented in this chapter. The chapter has two 
objectives. First it presents a literature review, which is based on prior studies and 
theoretical assumptions, and then it reveals the conceptualization. The conceptualization 
highlights the concepts that are investigated in the study. These concepts are then placed in a 
research model where several hypotheses are stated.  

 
 
2.1 Innovation 
Innovation is often defined as a commercialized invention; or simply put, an invention that is 

launched into a market for the purpose of making money (Adams et al., 2006). Innovation 

spans over many areas in the academic world and along with the practitioners (Adams et al. 

2006), which implicates that it is an important concept. The concept of innovation permeates 

all areas that have room for improvement or development, including products, services, 

processes, and management (Ettlie & Reza, 1992; Nijssen et al., 2006; Lau et al., 2010). The 

innovation process is motivated by the monopoly rent a firm acquires from being the first in a 

market with successful innovations, but also the benefits of a decreasing market uncertainty 

(Tang, 2006). If managed rightly, innovation can help firms to stay competitive and gain 

competitive advantages (Adams et al., 2006).   

 

Innovation of products and services is often made in the research and development 

department of the firm. Its role is essentially to invent new products/services or develop 

already existing ones (Nijssen et al., 2006). When it comes to process innovations, 

development is approached internally (without the inclusion of external actors), the goal being 

to change and improve the process of making a product or service (Ettlie & Reza, 1992). 

Examples of this might include changes in the production line, or new machinery to increase 

productivity and quality, or to lower production costs (Ettlie & Reza, 1992). Management 

innovation changes the organization, for example the governance structure (Martínez et al., 

1999). Management innovation is often related to innovations in the production process. 

Changes like switching to more automated machinery, often requires changes in the 

management (Martínez Lorente et al., 1999). 

 

Whatever the type of innovation, the main purpose is to create new value for stakeholders 

(Martínez Lorente et al., 1999). New does not necessary imply a new product or a new 
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service; it can simply be an old product being available to a new (for the specific product) 

market or a process innovation that lowers production costs (Lau et al., 2010). 

 

The key to success in innovation is, according to Grossi (1990), the firm’s ability to adapt to a 

changing environment. Chia (1995) explains this with the term “becoming”. For a firm to be 

the best it can be, it must be in the state of “becoming” (Chia, 1995). This means that the firm 

should be constantly evolving, to make them more equipped to manage changes in the market. 

One way to constantly be in the becoming state is to make innovation as an ongoing process, 

instead of a one-time event (Chia, 1995). This means that the firm is always in a state where 

they are more prepared to face changes in the market (Chia, 1995). 

 

There are two approaches to innovating; copying innovations of others, or developing their 

own innovations. Copying is useful when a firm already has a competitive advantage, for 

example protected markets, low wages and strong brand names (Cohen & Levinthal, 1990). 

Copying is more often used in organizational innovation (Cohen & Levinthal, 1990). On the 

other hand, developing your own innovations is better if a firm wants to obtain competitive 

advantage. This goes not only for product and service innovations, but also for innovating 

processes and management procedures (Ettlie & Reza, 1992; Martínez Lorente et al., 1999). 

 

2.1.1 Product innovativeness 

As innovation is seen as a mean for obtaining competitive advantages (Ettlie & Reza, 1992; 

Martínez Lorente et al., 1999), decreasing market uncertainties (Tang, 2006) and gain 

monopoly rents (Schumpeter, 1950; von Hippel, 1988; Tang, 2006) it would be wise for firms 

to invest in their innovative capabilities to increase their innovative output. The ability to 

produce innovative products is seen to be a major innovation capability (Lau et al., 2010), as 

several past studies has shown that there is a clear positive relationship between product 

innovativeness and the products financial performance (Kleinschmidt & Cooper, 1991; 

Chapman & Hyland, 2004; Lau et al., 2010). However, product innovativeness is a term with 

many dimensions (Lau et al., 2010) and for a firm to focus their resources on the right 

innovation processes and fully utilizes their capabilities the term needs to be explored further. 

Danneels & Kleinschmidt (2001) investigated the concept of product innovativeness in a 

conceptual study. They found that the most commonly used definition of product 

innovativeness was product newness. Garcia & Calantone (2002) elaborated on this 

definition, by introducing three areas of product newness: new to the firm, new to the 
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customer, and new to the industry. With these definitions in mind Lau et al. (2010) further 

state that product innovativeness could be seen as a measurement of the firm’s ability to 

introduce new products to the market. This construct could then be used to obtain information 

about firm’s innovation capabilities and measure their performance outcome (Lau et al., 

2010). Product innovativeness could also be measured by the nature of the innovation. A 

product innovation could be a totally new product for customers, for the producing firm, or 

for the industry (Garcia & Cantalone, 2002). Or it could be a current product that has been 

incrementally improved (Lau et al., 2010). The extent of the innovation has been investigated 

in previous studies and it has been shown that both incrementally improved products and 

highly innovative (new) products increase product performance, but that highly innovative 

new products tends to give a slightly better product performance (Kleinschmidt & Cooper, 

1991). In other words, if a firm would fully utilize their product innovation capabilities, with 

the purpose of increasing product performance, it would be in creating innovative products 

that is new to the firm, the customer and to the industry. Product innovativeness is, according 

to the literature, something that a firm has to work with and improve internally, even if it 

could be costly for it to make this investment (Ragatz et al., 2002) and it might need to search 

for innovation capabilities externally.  

 

2.2 Sources of innovation 
The understanding of the innovation process as a closed and internal process within the firm 

is an obsolete thought. A few decades ago all innovation was assumed to be done within and 

by the firm, but Von Hippel (1988) revealed in his revolutionary findings that innovations 

come to existence not only within the firm, but that the sources of innovation are today partly 

outside the walls. Von Hippel (1988) states that there are several external sources that give 

birth to innovations and that is of high importance to understand these sources to be able to 

deliver highly innovative offers (Von Hippel, 1988). The combination of internal and external 

knowledge will create a more useful and innovative product or service. 

 

Von Hippel (1988) divided the external sources into three categories, depending on who 

benefit from the innovation. Customers that benefits from the use of the innovation, suppliers 

that benefits from delivering and producing parts or material for the innovation and the 

manufacturer who benefits from the production of the innovation.  
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Von Hippel (1988) also detected that certain kind of customers are more important for the 

firm than others. He called these lead users. They possessed more knowledge than the 

ordinary customer and faced the needs months or years in advance of ordinary users. By 

collaborating with these, it becomes possible to not only incrementally innovate existing 

products or services, but also come up with totally new innovations. The external actors 

(sources) put effort into the innovation because they expect to benefit highly from the 

innovation in the end (Von Hippel, 1988; Kaulio, 1998). 

	  

2.3 Supply chain management and Integration  

Because of the intensified competition and the shortening lifecycles, every step of the supply 

chain must be effective. Every process, from the raw material to the sold product, must be 

handled with care to get the highest quality at the lowest price (Davis, 1993). The supply 

chain is not just a flow of raw material that becomes a product, there is also an informational 

flow going parallel with the actual product flow. The information flow, according to 

Balsmeier and Voisin (2005) consists of technological, marketing, production, and inventory 

information. This information should be delivered in real time between all parts of the supply 

chain. If the actors are not seamlessly combined and lack in giving fast and accurate 

information, the chain will not have a steady smooth flow, which in turn will affect the firm’s 

performance (Singh et al., 2005). 

 

There is practically consensus among researchers that the firm benefits from integrating the 

different parts of the supply chain in the development of new products (Brown and 

Eisenhardt, 1995; Das et al., 2006). By integrating the actors in the new product development 

and the innovation process, both information and knowledge can be added to the firms’ 

resources. According to Verona (1999), supplier and customer integration are highly valuable 

for bringing external resources for product development. However, the empirical research is 

limited and contains conflicting arguments (Das et al., 2006; Lau et al., 2010). Some research 

have found that by integrating suppliers in product development, the result is lower 

development costs, fewer engineering changes, fewer defects, higher quality, and shorter time 

to market (Bonaccorsi & Lipparini, 1994; Monczka et al., 2000). Other researchers (Zirger & 

Hartley, 1994; Ittner & Lacker, 1997) argue that integrating suppliers increased development 

costs and time because of the needed coordination and control. There are also several 

contradicting arguments concerning the integration of customers. Several researchers state 
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that integrating customers enhances firm performance (Von Hippel, 1988; 2005), but others 

state that it lead to limited strategic choices, and thus also face the risk of lower performance 

(Callahan & Lasry, 2004). If the supplier/customer is integrated early or late in the 

development process is also an important factor to consider (Petersen et al., 2005). 

 

2.3.1 Supplier integration 

Supplier integration can range from a simple consultation for a specific feature in a product to 

making the supplier fully responsible for the development of the component, process or 

system that will be delivered to the buyer (Ragatz et al., 2002). Collaborating with suppliers 

has generally been seen as highly positive for the firm’s ability to innovate, partly because of 

the resources and information the firm could extract from the supplier (Ragatz et al., 2002; Un 

et al., 2010).  

 

According to Un et al. (2010), collaboration with suppliers offer only limited new knowledge, 

because these often act in the same market as the firm. The information of the supplier and the 

buyer might therefore be the same, or at least similar. Nevertheless, the supplier’s knowledge 

is something that can be very important for the firm. As the supplier has another set of skills, 

this might be a resource for the firm to use. Un et al. (2010) also state that even if the 

knowledge of the suppliers is limited, it is easier to access this knowledge than the knowledge 

of other actors in the supply chain. The supplier also supports innovations more than other 

actors, due to the combination of common goals and complementary capabilities between the 

supplier and the firm. A study by Wynstra & Weggeman (2001), states that integrating 

suppliers leads to lower risk, as the risk is shared between the two firms (supplier and buyer), 

the firm can move faster into new markets, and also gaining new resources. Hagedoorn (1993) 

states that if the information and knowledge are shared to a higher extent between firms, the 

quality of the product will be higher than if the information and knowledge exchange were to 

be poor. Lau et al. (2010) conclude in their research that suppliers might not want to expose 

their knowledge and resources and thus not be willing to share all valuable information. By 

only delivering the required information, the innovation process might be disturbed, which 

will probably lead to less innovative products and lower performance (Lau et al., 2010). This 

is a fairly short-term thinking by the supplier, as his success increases with the success of the 

buying firm (Un et al., 2010). Lau et al. (2010) have divided (based on Frohlich & 

Westbrook, 2001, IMSS II Research Network, 2013-05-30 and Narasimhan & Kim, 2002) 

integration that can benefit the new product development and the innovativeness of a firm into 
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information sharing and product co-development. For the sake of measuring the construct of 

information sharing it was divided into four more or less shared parts: production plans, 

inventory mix, technological information, and marketing information. They also divided co-

development into three parts: joint product design, joint process engineering, and joint 

production operations.  

	  

2.3.2 Customer integration 

Information and knowledge from customers is highly valuable for a firm’s ability to innovate. 

However, the problem is that compared to knowledge from suppliers, it is much harder to get 

(Griffin & Hauser 1993). To interact with customers could improve the understanding of the 

wants and needs in the market, and firms can avoid major losses, both in time and money. The 

risk of large stocks of unsold products and time to market will decrease with the degree of 

communication (Koufteros et al., 2005). Customer innovation is an important source of 

innovation for firms. A study by Cohen et al. (2002) showed that 90% of the firms had used 

knowledge from the customers as an initiator for new innovation projects. But as mentioned 

above, the problem is that the knowledge is hard to access (Nonaka, 1994). One of the reasons 

is that it is difficult for customers to understand complex and tacit knowledge of technical 

problem solving. The needs that customers act upon when they purchase products can be 

deep-seated and might not be apparent even for the customer itself. To collaborate with 

customers in the innovation process, the needs information must be converted to explicit 

information, which is very difficult (Nonaka, 1994). Another problem of using the 

information and knowledge from customers is that they do not have the same incentives and 

mindset as the employees in the firm. This makes it even harder to transfer useful and 

valuable information and knowledge from the customer to the firm (Szulanski, 1996). 

 

Von Hippel (1988; 2005) argues that all customers are not useful in product innovation. The 

common customer can only help the firm to innovate incrementally existing products, because 

(s)he does not have the ability to identify the latent needs of the market and consequently how 

it may be served. (Füller & Matzler, 2007). 

 

2.3.2.1 Lead users 

The lead user concept was introduced by Von Hippel (1986) and refers to a certain kind of 

customers. Von Hippel developed this concept under the principle that current marketing 

research methods were insufficient in some areas, especially when it came to novel products 
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that relied on modern technology (Morrison et al., 2004; Von Hippel, 1986). Marketing 

research that relies on the experience of the common user did not seem dependable, as it only 

showed the current needs served in the market. As markets are constantly changing, 

marketing research must be able to forecast how needs and trends can be served in new ways 

(Lilien et al., 2002; Morrison et al., 2004). 

 

Lead users have stronger drive to satisfy specific needs than the common user and seem to 

anticipate what the general market will want before they know they want it (Von Hippel, 

1986). Lead users are highly involved in products that satisfy their specific taste and could 

come up with interesting ideas on how to improve or create new products within their area of 

expertise. Studies have shown that products derived from an idea-generation process with 

lead users are often more successful than products derived from firms’ own R&D departments 

(Lilien et al., 2002). Their ideas seem to be more valuable because since they could see the 

problems from a different perspective (Lilien et al., 2002). If companies learn how to properly 

analyze and utilize the knowledge of the lead users, it could lead to the creation of great value 

in new products. 

 

2.4 Stages of New Product Development 

There are several stages in the innovation process where the supplier or customer could be 

integrated. The literature primarily suggests two different stage models. How the process of 

new product development (NPD) should be depicted has been debated in the literature. 

Handfield et al. (1999) describes the process as a five-stage model, in which all stages are 

interdependent and often overlapping as the development of a product proceeds through them. 

The first stage, idea generation, is where the voice of the consumer is taken into 

consideration. The needs of the consumers are identified and processed for a solution to be 

formed (Handfield et al., 1999; Petersen et al., 2005). The second stage is the 

business/technical assessment, where the firm has to assess the internal capabilities, 

evaluating if and how they could proceed with the product development (Handfield et al., 

1999; Petersen et al. 2005). A product/process/service concept development is the third stage, 

in which the idea is conceptualized and becomes more tangible (Handfield et al., 1999; 

Petersen et al., 2005). In stage four, product/process/service engineering and design, is where 

the concept is put into the hands of the engineers, so that they could firm up and finalize the 

design (Handfield et al., 1999; Petersen et al., 2005). In the last stage, prototype build, test 

and pilot/ramp up for operations, the final creation takes the form of a prototype and is tested 
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in preparation for the full-scale operation. In this stage some minor adjustments may be 

conducted if the prototype testing shows that the product does not perform as anticipated 

(Handfield et al., 1999; Petersen et al., 2005).  

 FIG 1: New Product Development Process (adapted from Handfield et al., 1999)  

 

Gruner & Homburg (2000) did not oppose to this model, but they presented a slightly 

modified version that consisted of six-stages instead of five. Gruner & Homberg (2000) six-

stage model consisted of idea generation, product concept development, project definition, 

engineering, prototype testing and market launch. The six-stage model is apparently not very 

different from the NPD model by Handfield et al. (1999) except for the addition of the market 

launch stage. However, in the context of customer and supplier integration, the market launch 

stage does not seem to be applicable as the product could be considered to be finalized here 

and no further changes can be applied to the concept.  

 

Other schools of new product development view the process as stages that are overlapping, 

where the problem solving moves back and forth through the different stages (Sanchez & 

Mahoney, 1996). Overlapping problem solving has shown to improve information flow 

between the different stages and allowing the fast information feedback to speed up 

interrelated component development and reducing information loss between the stages 

(Sanchez & Mahoney, 1996). By viewing the new product development process as such, it 

could be said that there are no clear stage where the process begins or when it ends as it 

differs from product to product (Sanchez & Mahoney, 1996). This view to the new product 

development process has also been called concurrent development (McDermott & Handfield, 

2000). Concurrent development is similar to overlapping problem solving as it views the new 

product development process as a core where all of the stages are closely connected to each 
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other and the information flows back and forth through the stages (McDermott & Handfield, 

2000; McDermott & O´Connor, 2002). Concurrent development allows the stages to operate 

parallelly on the same project because of the continuous exchange of information between the 

stages (McDermott & Handfield 2000). Concurrent development has been shown to be the 

most preferable method when dealing with incremental innovation, as the results rarely have 

been radical innovations (McDermott & O´Connor, 2002). In other words, concurrent 

development might only be resulting in incremental improvements and the old view of new 

product development could be the preferable method when dealing with radical innovations.   

 

2.4.1 Early Supplier/customer Integration 

Several studies argue that the supplier integration should be carried out in the beginning of the 

new product development process and be as extensive as possible to decrease the time of the 

development process (Dyer & Singh, 1998; Handfield et al., 1999). The benefits of 

integrating the supplier in the early stages of the process are according to Handfield & 

Bechtel (2002) and Ragatz et al. (2002) that many critical decisions are taken in these stages. 

First of all decisions regarding the functionality of the final products, but also the source of 

materials, logistic decisions, and the processes and technology to use for producing the final 

product. Even decisions about packaging are often made in these early stages (Handfield & 

Bechtel, 2002; Ragatz et al., 2002). 

 

Handfield et al. (1999) are concluding that there are some pitfalls with early supplier 

integration. If the firm acts in a rapidly changing technological market, an early integration of 

the supplier might result in the firm becoming locked in with a certain technology. When the 

product becomes ready for the market, competitors might have introduced new technology 

with better performance, making the product obsolete (Handfield et al., 1999). 

 

Gruner & Homburg (2000) used a similar stage model to study the integration of customers in 

different stages of the new product development process. The result of their study showed that 

customer integration in the early stages is important for the success of the new product. 

Integration in the later stages was also leading to higher performance. However, integration in 

the middle stages showed no impact on performance at all. The support for early customer 

integration is high. Von Hippel (1986) and Lilien et al. (2002) state that the earlier the 

customer is integrated, the higher will the firms innovativeness is. 
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2.5 Product Performance 

To evaluate the possible effects of integrating the customer or supplier in the different stages 

of the NPD process, a proper definition of the performance outcome is needed. 

Customer/supplier integration has showed to lower development costs, improving the quality 

of the product, fewer changes by the engineers, and shorter time between development and 

the introduction to the market (Bonaccorsi & Lipparini, 1994; Monczka et al., 2000). 

However these benefits would not exclusively be considered as benefits gained from the 

product itself, but all processes involved in the preparation of the product (Lau et al., 2010). 

Gruner & Homburg (2000) defined the outcome of customer integration in the innovation 

process as product success, involving the evaluation of the financial performance of the 

product, the quality of the new product and the development process. Lau et al. (2010) choose 

to focus more on the financial benefits gained from customer/supplier integration by defining 

the outcome as product performance. The definition measured how well the product had been 

received on the market by investigating sales goals, profit goal, profitability, and customer 

satisfaction. Song & Parry (1999) used a similar definition in their study but with the addition 

of market share. Danneels & Kleinschmidt (2001) suggests that from the firm’s perspective it 

is considerable more valuable to measure the financial success of the new product and this is 

apparent in the studies made by Song & Parry (1999) and Lau et al. (2010). Hence, the 

outcome of the customer/supplier integration will in this study be defined as the financial 

performance of the product.  

 

2.6 State of the Art 

The theories in this study are differently accepted by researchers and more or less empirically 

validated by later studies and can therefore be seen as either dominating theories, emerging 

theories or gaps in the research. 

 

Von Hippel’s the theory of the sources of innovation (1988) is well accepted. Several studies 

have since validated this theory with empirical studies, including Von Hippel (2005) and 

Laursen & Salter (2006). Due to this, the theory regarding sources of innovation will be seen 

as a dominating theory as it is well accepted and well validated. 

 

The study by Ragatz et al. (2002) on supplier integration in new product development is not 

well cited, but empirically validated in some other studies, such as Petersen et al. (2005), 

Koufteros (2005), and Modi & Mabert (2007). Wynstra et al. (2001) are not that well cited 
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either, but have been empirically validated by some studies, for instance Hoegl & Wagner 

(2005), Wagner & Hoegl (2006) and Van Echtelt et al. (2008). Thus, since the co-operation 

with the supplier in the innovation process and new product development is not well accepted, 

it has to be seen as an emerging theory that needs further research. 

 

Customer integration is a more researched area. Griffin & Hauser (1993) who states both the 

pros and cons with customer integration is well cited by and validated in some empirical 

studies (Gatignon & Xuereb, 1997; Lee & Calantone, 1998). Nonaka (1994) who explains the 

problems and presents disadvantages with customer integration has also many citations and 

are validated by other studies.  

 

Regarding the lead user theory, Von Hippel’s work (1986) is well cited, and the lead user 

concept and its benefits are validated by many studies, such as Herstatt & Von Hippel (1992) 

and Lilien et al. (2002). However, Lau et al. (2010) recommends integrating the lead user 

concept as a factor when it comes to investigating customer integration. This factor will make 

it possible to see how the results of customer integration depends on which kind of customer 

that has been involved in the process. This will decrease the risk of neglecting the results of 

customer involvement just because the firms in the study did not use the “right” customers. 

Because of this, it is important that the lead user concept is included in this study.  

 

The stages of new product development, adapted from Handfield et al. (1999), are well 

accepted and validated in other studies, such as Petersen et al. (2005). The early supplier 

integration theory is not as accepted. Handfield et al. (1999) who states in his article that 

integrating the supplier in the middle stages of the new product development process have no 

impact on firm performance, is not as accepted as other researchers work in the field. Von 

Hippel (1986) and Lilien et al., (2002), which both are well cited, states that a firms 

performance could be improved if the supplier or customer is integrated in the earlier stages 

of the new product development process. The theory is therefore well accepted but due to the 

different results, this theory is not well validated, meaning that it is still an emerging theory 

and needs further research. 

 

The relationship between innovativeness and performance is well accepted, Von Hippel, 

1988; 1998; Lilien et al., 2002. These studies are also well validated by Laursen & Salter 

(2006). Some recent studies, Lau et al. (2010), have shown that the relation is not applicable 
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in all cases and recommends further research. Even if the offer is new to the market and the 

customer, it might not be what the customer demand and therefore not become a financial 

success. This calls for further research in this area as the theory is seen as an emerging theory. 

 

 
 
 
Table 1: State of the art 

 
 
 
 
 
 
 
 
 
 
 

Theory Reference Accepted Validated State of the art 
Sources of 
innovation 

Von Hippel, 
1988; 

Well Cited Well Validated Dominating 

Supplier 
integration 

Wynstra et al., 
2001; Ragatz et 

al., 2002 

Not well cited Not well 
validated 

Emerging 

Customer 
integration 

Koufteros et al., 
2005; 

Cohen et al., 
2002 

Well cited Not well 
validated 

Emerging 

Lead users 
 
 
 

Von Hippel, 
1986; Herstatt 
& Von Hippel 
1992; Lilien et 

al., 2002 

Well Cited Well validated Dominating 

Early supplier 
integration 

Von Hippel, 
1986; Lilien et 

al., 2002;d 
Handfield et al., 

1999; 

Well cited Not well 
validated 

Emerging 

Innovativeness 
and 

performance 

Von Hippel; 
1988; 1998; 
Lilien et al., 

2002 

Well cited Not well 
validated 

Emerging 
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2.7 Conceptualization 

To investigate the relationships between the different constructs presented in the literature 

review and fulfill the purpose of the study, a conceptual framework must be established and 

then a research model. The constructs that is used and tested in this study could be divided 

into four main categories, sources of innovation - customer integration, sources of innovation 

- supplier integration, innovation and outcome measurement. The two categories of sources of 

innovation are based on Von Hippel’s (1988) work. Customer and supplier co-development 

directly relates to the sources of innovation; however, customer and supplier information 

sharing (while still connected to the theory) is an elaboration with the inclusion of supply 

chain management theories (Das et al., 2006; Lau et al., 2010). Lead users are another 

construct that is used and it comes from Von Hippels (1986) work and it relates back to the 

customer as a source of innovation. Kaulio (1998) is also known for his work on types of 

customer involvement, including lead users. The lead user construct will not be hypothesized 

in this study, but instead used as a moderating variable between customer integration and 

product innovativeness. The category of innovation includes the constructs of product 

innovativeness and the new product development process/early supplier integration. The 

theory of product innovativeness was explored in Danneels & Kleinschmidt (2001) extensive 

study with the purpose to determine a unified comprehension of the term. The new product 

development process (NPD) and early supplier/customer integration (ESI) has been 

investigated in studies by Petersen et al. (2005), Handfield et al. (1999) and Dyer & Singh 

(1998). NPD and ESI will also be used as a moderating variable beside the lead user 

construct. The final category of outcome measurements includes the construct product 

performance. Product performance has been used as a measurement of innovation in several 

prior studies (Song & Parry, 1999; Danneels & Kleinschmidt, 2001; Lau et al., 2010) and will 

be used in this study as well.  

 

The research gaps found in the literature review are first and foremost the contradicting 

results from research considering supplier/integration and its effects on product 

innovativeness (Lau et al., 2010). By using the construct of lead users as a moderator the 

authors intend to clarify the importance of identifying and utilize the right customers in the 

innovation process and narrow down the products to radical innovations. The assumption is 

that by using lead users as a moderator the results will become less contradictory. Second 

research gap is the treating of the new product development stages in prior studies. The 

literature review shows that there have been both speculations and, however few, empirical 
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studies (Dyer & Singh, 1998; Handfield et al., 1999; Gruner & Homburg, 2000) of when to 

integrate external sources into the new product development stages but there reigns no general 

consensus about it. The assumption in this study is that early supplier/customer integration 

will be more beneficial for firms as it may increase their innovative capabilities. The authors 

intend to expand the empirical research within this topic and lay a better foundation to future 

research.   

 

FIG 2: Constructs used in the thesis (NPD: New product development, ESI: Early 
supplier/customer integration). 
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Table 2: Research constructs and their definitions. 

Construct Conceptual definition Operational definition 
 

Customer co-development 
To the degree a firm utilizes 
customers in product co-
development activities. (Lau 
et al., 2010) 

A construct capturing the 
extent of co-development 
activities with customers by 
the chosen firm. 

 
Customer information 

sharing 

To the degree a firm shares 
important business 
information with their 
customers. (Lau et al., 2010) 

A construct capturing the 
extent of information sharing 
with customers by the chosen 
firm.   

 
Supplier co-development 

To the degree a firm utilizes 
suppliers in product co-
development activities. (Lau 
et al., 2010) 

A construct capturing the 
extent of co-development 
activities with suppliers by 
the chosen firm. 

 
Supplier information sharing 

To the degree a firm shares 
important business 
information with their 
suppliers. (Lau et al., 2010) 

A construct capturing the 
extent of information sharing 
with suppliers by the chosen 
firm.   

 
 

Lead Users 

Characteristics of a user with 
great insights and knowledge 
in their area of interest. (Von 
Hippel, 1986; Gruner & 
Homburg, 2000) 

A construct capturing the 
extent of lead user 
integration of the chosen 
firm. 

 
 

Product Innovativeness 

A firm’s ability to create 
highly innovative new 
products. (Lau et al., 2010) 

A construct capturing the 
extent of product 
innovativeness of the chosen 
firm that utilizes 
customer/supplier 
integration. 

 
 

NPD/ESI 

The stages in the new 
product development process 
where the customer or 
supplier may be integrated. 
(Handfield et al., 1999; 
Petersen et al., 2005) 

A construct capturing the 
NPD-stage in which the 
customer/supplier have been 
integrated by the chosen 
firm.  

 
Product Performance 

The measurable financial 
outcome of a product. (Lau et 
al., 2010) 

A construct capturing the 
financial performance of the 
chosen firm product 
innovativeness.  
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2.8 Research model and hypothesizes 

With the establishment of the constructs a research model emerges. The research model used 

in this study is adapted from Lau et al. (2010) with some modifications and inclusions of 

constructs not tested in their study. The proposed research model visualizes the constructs 

described in the literature review and reveals how they are connected. Moreover, the 

hypotheses are shown in the model situated by the construct they relate to. An explanation 

and motivation of the hypotheses follows. 

 

 

 
 
 
FIG 3: The proposed research model. 
	  

2.8.1 Customer/supplier co-development & product innovativeness  

Customer and supplier integration in the innovation process has its roots in Von Hippel’s 

(1988) sources of innovation and have been tested in several studies (Wynstra et al., 2001; 

Ragatz et al., 2002; Un et al., 2010). Some studies have shown that customer and supplier 

integration has a positive relationship to a firm’s product innovativeness and that in turn has a 

positive relationship to the financial performance of the firm (Kleinschmidt & Cooper, 1991; 

Chapman & Hyland, 2004). However, the specific construct of customer/supplier co-

development has shown contradicting results. In a recent study by Lau et al. (2010) it was 

found that customer co-development did not have a positive relationship to product 
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innovativeness but supplier co-development did. In an attempt to shed more light on these 

matters the following hypotheses were formed:  

 

H1a: Customer co-development has a positive relationship with product innovativeness. 

 

H1b: Supplier co-development has a positive relationship with product innovativeness. 

 

2.8.2 Customer/supplier information sharing & product innovativeness  

According to Balsmeier and Voisin (2005) the supply chain does not only consist of a flow of 

raw material on its way to refinement. Going parallel with the raw material is the important 

flow of information. Technological, marketing, production and inventory information is 

passed along all different parts of the supply chain and should the flow of information get 

disrupted it could affect the firm’s performance in a negative way (Singh et al., 2005; Lau et 

al., 2010). Von Hippel (1988; 2005) also suggests that important information could be 

collected and be utilized from the customers in order to enhance a firm’s innovation 

capabilities. Information sharing from suppliers and customers and the direct relation to a 

firm’s financial performances has been investigated before but the relationship to product 

innovativeness is somewhat unexplored. Therefore, this study investigates the direct 

relationship between customer/supplier information sharing and product innovativeness. 

 

H2a: Customer information sharing has a positive relationship with product innovativeness. 

 

H2b: Supplier information sharing has a positive relationship with product innovativeness.  

 

2.8.3 Product innovativeness & product performance  

The relationship between product innovativeness and product performance has been 

researched for a long time (Brown & Eisenhardt, 1995). Many researchers state that 

innovativeness is the source of productivity growth and something firms have to invest in 

nowadays in order to stay alive in the market (Brown & Eisenhardt, 1995; Ragatz et al., 2002; 

Lau et al., 2010). However one could argue that all innovativeness will not automatically be 

successful, it has to be attractive in the market and satisfy the real needs of the consumer 

(Ragatz et al., 2002). This study tests if product innovativeness has a direct positive 

relationship to product performance since the financial outcome of the innovativeness is what 
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most managers care about (Song & Parry, 1999; Danneels & Kleinschmidt, 2001; Lau et al., 

2010). The following hypothesis is stated: 

 

H3: Product innovativeness has a positive relationship with product performance.  

 

2.9 Moderators 

This study will implement the use of two moderating variables, new product development 

process and early supplier/customer integration (NPD/ESI) and lead users. The two variables 

are assumed to have a moderating effect on product innovation when employing 

customer/supplier integration. The reasoning behind this assumption is explained in the 

following subheadings.  

 

2.9.1 New product development process & Early supplier/customer integration  

Studies that have investigated the relationship between customer/supplier integration and 

innovativeness have found contradicting results (Ittner & Lacker, 1997; Monczka et al., 2000; 

Das et al., 2006; Lau et al., 2010). Lau et al. (2010) discussed that one possible reason for 

these results could be that the firms did not involve the customers in the early stages of the 

new product development process and therefore lost some important input from the customer 

where they could influence the innovation process the most. Some studies have shown that by 

allowing customer/supplier integration in the early stages of the new product development 

process increases the innovativeness of that firm (Dyer & Singh, 1998; Handfield et al., 

1999).  

 

Advocates of early supplier/customer integration proposes that an early integration of the 

customer or supplier in the new product development process will increase the innovative 

capabilities of a firm (Handfield & Bechtel, 2002; Ragatz et al., 2002). Handfield et al. (1999) 

and Dyer & Singh (1998) have both made empirical studies that supports the above argument. 

However, Gruner & Homburg (2000) found in their study that both early and late integration 

could affect a firm’s performance positively while integration in the middle stages of the new 

product development process show no effect at all. Von Hippel (1986) and Lilien et al. (2002) 

are other supporters of the positive relationship between early integration and innovativeness. 

Since no consensus seem to rule over this phenomenon, it is important to gather more 

empirical evidence of this. Based upon the reasoning above, this study implements the usage 

of early supplier/customer integration as a moderating variable for product innovativeness.  
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2.9.2 Lead users  

Lau et al. (2010) investigated the relationship between customer/supplier integration and 

product performance and found some inconsistencies. Customer integration did not correlate 

with product innovation nor did some aspects of supplier integration (Lau et al., 2010). 

Although they are not alone in getting results like this (Frishammar & Horte, 2005), the 

results needs to be scrutinized. One of the reasons could be that the customers that were 

integrated in the innovations processes were in fact just common customers that had no deep 

insights in the general market needs or proper technology knowledge. Von Hippel (1986) 

suggests that firms should first identify the lead user segment of the customers and integrate 

them in the innovation processes. By integrating lead users who possess the right knowledge 

about the technology and the market, firms´ innovative capabilities could increase (Von 

Hippel, 1986). With Von Hippel’s (1986) concept of lead users and recent inconsistencies in 

research about customer/supplier integration in mind, lead users will be implemented as a 

moderating variable in this study. The assumption is that lead users will moderate the effects 

of product innovativeness.    
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3. Methodology 

This chapter presents the methodological choices made for the study. Each headline 
introduces the different options available when conducting research and ends up in a small 
reasoning to why a particular methodological decision was made. The chapter begins with 
the basic research approaches and leads down to the operationalization and data analysis 
methods.   

 
3.1 Research approach  

Research approach refers to how the study will be directed and before proceeding with any 

investigation; several decisions have to be made (Bryman & Bell, 2011). First, an explanation 

of inductive and deductive research approach is presented and reasoning follows it and a 

decision on what approach that is applied. Second, a discussion whether to use a quantitative 

or a qualitative research method is presented 

	  

3.1.1 Inductive vs. Deductive research  

Generally there are two distinct approaches to consider while conducting research, inductive 

or deductive. By applying a deductive approach conclusions are reached by testing commonly 

known theories within the chosen field of research (Sullivan, 2001; Bryman & Bell, 2011). 

These are usually made by formulating hypotheses, based upon theory, and then collect 

empirical data in order to test these (Sullivan, 2001; Bryman & Bell, 2011). The hypothesis 

testing will lead to either confirmation or rejection of the stated hypotheses.   

 

The inductive research approach starts off with the collection of empirical data in order to 

reach conclusions and possibly establish a new theory (Sullivan, 2001). The data could be 

collected through observations in real life and the results from the observations are then 

generalized and consequently the first groundwork to establish a new theory has been made 

(Bryman & Bell, 2011). 

 

The purpose of the study is to test already established theories by collecting empirical 

evidence in a new context and therefore there is no need to first formulate a new theory. With 

the purpose of the study in mind, the deductive research approach seemed to be the most 

appropriate and thus it was decided to apply the deductive approach.  
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3.1.2 Qualitative vs. Quantitative research  

Empirical data could be collected through either qualitative or quantitative methods. The 

ways these methods are conducted differ from each other in both execution and in what kind 

of empirical data that could be collected from them. As with the choice of inductive or 

deductive research approaches, the decision for applying either a quantitative or qualitative 

approach is based upon the purpose of the study (Bryman & Bell, 2011). 

 

The quantitative research approach aims to find data that could be generalized and applied to 

a broad population. The collected data should also be considered to be measureable and 

presented in comparable numbers (Bryman & Bell, 2011). Quantitative data should be 

presented in statistical statements that could be tested in order to reach conclusions (Bryman 

& Bell, 2011). The quantitative research approach is a formalized and structured method of 

collecting empirical data and is considered the preferred approach when studying a large 

amount of respondents but with few variables involved (Neuman, 2003; Bryman & Bell, 

2011).  

 

The qualitative research approach is preferred if the problem at hand involves a greater 

complexity and the situation where the research is done needs further explanation. This way 

of gathering data is less formalized than quantitative research and should be used when 

several variables are under investigation with a few numbers of respondents (Neuman, 2003; 

Bryman & Bell, 2011).  

 

Since this study aims to investigate the supplier and customer integration and the effects on 

innovativeness and performance, there are only a few variables under investigation. As seen 

in the literature review there has been enough research in the area to be able to conceptualize 

constructs and hypothesizes. The results should also aim to be generalized over a large 

population, which made a quantitative research approach with a vast number of respondents 

preferable. 

	  

3.2 Research design  

When it comes to research design, one of three general categories was to be chosen; 

descriptive, exploratory or causal (Aaker et al., 2010). Descriptive research approach is usable 

when the knowledge about the subject under investigation is sufficient and the aim of the 
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study is clear and well defined. This approach aims to describe the functions, attributes and 

characteristics of market. A descriptive approach can be explained as getting a snapshot of the 

market environment, regarding the aspects under investigation, at a certain time (Aaker et al., 

2010). The approach makes it possible to analyze what, when, who, where and how regarding 

a certain situation (Aaker et al., 2010) but also the degree of association among the variables 

(Malhotra, 2010). 

 

Causal research design is used to investigate how different variables depend on each other. 

The aim with this approach is to see the cause and effect between variables and which of the 

variables that cause, and which variables that effects. This approach often requires an 

experimental study (Aaker et al., 2010). 

 

When choosing a descriptive or causal approach, there is another choice to make if the study 

should be of cross-sectional or longitudinal nature (Bryman & Bell, 2011). Using a cross-

sectional design means collecting data at one single time and draw conclusions of that 

snapshot. The longitudinal design is used when one wants to investigate changes over time. 

This means that the data collection is done at two (or more) occasions. This approach is more 

costly and requires more than a cross-sectional design (Bryman & Bell, 2011).  

 

Exploratory research design is usable when the problem under investigation is not clear and 

well defined. This research is often used in pre-studies to be able to identify a problem. The 

exploratory research helps to define a purpose and create hypotheses to be able to research it 

further (Aaker et al., 2010). 

 

As the area under investigation in this study have been researched (see Lau et al., 2010 

Handfield et al., 1999, Gruner & Homburg, 2000) no exploratory research was required in 

order to define hypothesizes. As the knowledge about the different theories was sufficient, a 

descriptive approach was chosen to see the relations between supplier/customer integration 

and innovativeness/performance. The study was also set to be cross-sectional, as a 

longitudinal study did not fit the time frame set for this study.  

 

3.3 Data sources  
When it comes to data collection there are two different types of data; primary data and 

secondary data. Primary data is data that is collected for the specific purpose and hypothesizes 
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in mind. This makes the data well suited for the study. The data is also relevant as it is up to 

date. This reduces the risk of the results being out of date. Primary data collection is thus 

often more time consuming and related to higher costs (Yin, 1994; Bryman & Bell, 2011). 

 

Secondary data is data gathered and compiled by someone else. It can be hard to find relevant 

data as it is gathered for another purpose, thus it is cheaper and timesaving (Yin, 1994). The 

data collection cannot be controlled which might result in a less accurate study. It might also 

be that the data is obsolete if it is not newly gathered, in this case the results of the study will 

be misleading (Bryman & Bell, 2011). There are two types of secondary data; internal and 

external. Internal data is collected by a firm/organization itself as external data is collected 

and presented by someone outside the firm/organization. Internal data must be handled with 

care as it might be biased (Bryman & Bell, 2011). 

 

The disadvantages of secondary data in means of relevancy and lack of control, together with 

the need of detailed data regarding firm’s product development process and high accuracy, 

primary data collection was the appropriate choice for this study. 

	  

3.4 Research strategy  

There are different strategies when it comes to the collection of data. The choice of strategy 

should be made with the purpose of the study in mind (Yin, 1994; Bryman & Bell, 2011). 

According to Yin (1994) there are five different strategies to use for data collection; archival 

analysis, case study, experiment, history and survey. When deciding on which one to use, 

three different factors should be considered; the formulation of research questions, if the 

behavioral events requires control and if the study focuses on contemporary events (Yin, 

1994). 
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Table 3: Research strategy (Yin, 1994;6) 

Research 

Strategy 

Form of research 

question 

Requires control over 

behavioral events 

Focuses on 

contemporary events 

Experiment How, why Yes Yes 

Survey Who, what, where, 

how many, how 

much 

No Yes 

Archival analysis Who, what, where, 

how many, how 

much 

No Yes/No 

History How, why No No 

Case study How, why No Yes 

 

With the objectives of this study in mind one can see that the experiment can be neglected as 

it does not show how much the variables in the study impacts on each other. As the study 

focus on contemporary events history can also be neglected as a research strategy. The 

benefits of primary data, as stated earlier, result in a decision between survey and case study. 

Since the research also focuses on to what extent the supplier/customer integration affect the 

innovativeness and performance a survey was chosen to provide this study with data. 

	  

3.5 Data collection method  
There is three ways of gathering data when it comes to quantitative approach involving 

primary data; experiments, observations and surveys. Experiment is a procedure where one or 

more variables are altered to analyze the differing in other variables. This in order to falsify, 

verify or validate a hypothesis. When using an observation the goal is to see the actual 

behavior, rather than how people think they behave. This is a time consuming way of 

gathering data, but with highly accurate results. It is often very difficult to use observations on 

a large population. Due to this, survey is the most generally used method when it comes to 

descriptive research. It is a statistical method where a sample is under investigation and used 

to draw conclusions for a population. This method can be carried out to larger amount of 

respondents (Bryman & Bell, 2011). Due to the large population in this study as well as the 

inability to carry out an observation in a cost and time-effective way the method most suitable 
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for this study was the survey method. This is the most appropriate way of gathering data when 

the population is too large for observations (Bryman & Bell, 2011). 

 

Surveys can be carried out in different ways; interviews, telephone interviews and self-

administered questionnaires. An interview, where the researcher is present, results in in-depth 

information from the respondent. The interview often ranges from 30 to 90 minutes and is 

suitable to find out about personal opinions, values and beliefs. As the researcher is present 

the risk of misunderstanding is low and flexibility is high. Interviews are however both time 

consuming and might require certain interviewing skills (Bryman & Bell, 2011). Telephone 

interviews are similar to ordinary interviews but far cheaper and less time consuming. Using 

telephone interviews can also solve geographical problems. The researchers will however lack 

the possibility to take body language and facial expressions into account when interviewing 

(Aaker et al., 2010; Malhotra, 2010; Bryman & Bell, 2011).  

 

Self-administered questionnaires are easy to distribute to a large amount of respondents and is 

a fast way of gathering data. It can be carried out both in paper-format and by electronic 

means. By distributing the survey through electronic solutions such as e-mail, the response 

rate will be lower, but it has advantages when it comes to cost and administration time. The 

risk of misunderstanding is higher when the researcher is not present. This calls for highly 

deliberated questions (Yin, 1994). As the respondent can be anonymous in this type of data 

collection, more honest answers might be given which makes the results of the study more 

accurate (Bryman & Bell, 2011).  

 

The purpose of this study and the above-mentioned factors made an e-mail-based survey most 

suitable for this study. Although the response rate might be suffering, time and budget 

constraints motivated this decision (Dillman, 2000).  

 

3.6 Questionnaire design  
When designing a web survey, there are many choices to consider. The quality of the data 

depends on the questions in the questionnaire, which makes it critical to design a high quality 

questionnaire. Though, there are no common procedures to employ that guarantee a 

successful questionnaire there are still some guidelines (Aaker et al., 2010; Malhotra, 2010; 

Bryman & Bell, 2011). It is of high importance to operationalize in a way that makes the 

question understandable but still accurate to theory. The wording in the questions is also of 
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high importance to obtain this as well as the sequence of the questions (Bryman & Bell, 

2011). To not deter respondents to answer the questionnaire, it should not be too extensive. 

On the other hand compact text might also frighten respondents to participate in the 

questionnaire.  

 

To create the actual questionnaire the tool Google Drive was used. This is a tool to create 

forms to be distributed through the Internet. A link is provided that easily can be spread via e-

mail and the data is collected in a spreadsheet that can be imported into SPSS. 

 

3.6.1 Operationalization and measurement scales  

To test the hypotheses stated in chapter 2 the research constructs needs to be transformed into 

measurable items. The items are based upon the operational definitions stated in Table I in 

chapter 2. The items were consequently used when formulating the questions that were going 

to be in the questionnaire. Since the questions were based upon perception items it was 

preferable to use a Likert-scale. A Likert-scale is the most appropriate measure to use when 

analyzing questions based on perception items (Bryman & Bell, 2011). It is preferable to use 

items that have been created and used by other researchers as it increases the validity and 

reliability of the study (Bryman & Bell, 2011). The items used in this study have all been 

tested before in studies by Handfield et al. (1999), Gruner & Homburg (2000), Petersen et al. 

(2005) and Lau et al. (2010) and therefore they could be seen as reliable. To reuse items and 

questions makes it easier for other researchers to replicate the study and compare the results 

(Bryman & Bell, 2011). In order to make the research more accurate and reduce possible 

mistakes made by the respondents while answering the questionnaire, multiple items were 

used for each of the constructs (Bearden & Netemeyer, 1999; Bryman & Bell, 2011). The 

choice of using multiple items could reduce the risk of having a respondent rate a question 

wrong and therefore also increase the validity of the research (Bearden & Netemeyer, 1999; 

Bryman & Bell, 2011).   

 

The first four sets of items relates to customer and supplier integration. They measure the 

extent of which a firm uses customer/supplier integration divided upon two categories, co-

development and information sharing. The co-development constructs consists of three items 

each, all adapted from Lau et al. (2010), which describes variations of joint operations. The 

construct of information sharing consists of four items depicting different forms of 

information, also adapted from Lau et al. (2010). The fifth set of items makes up the lead user 
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construct. The two items, adapted from Gruner & Homburg (2000) that was used describes 

characteristics of a lead users and measured to what degree the respondent agreed or 

disagreed upon the statements. The construct of product innovativeness composes the seventh 

set of items. Product innovativeness consists of eight items that are adapted from Lau et al. 

(2010) and they have the same measurement as the lead user construct. The construct of 

NPD/ESI consists of five items which all represents the different stages in the new product 

development process (Handfield et al., 1999; Petersen et al., 2005). The construct measured in 

what stage of the process the customer or supplier had been integrated. The last set of items 

makes up the construct of product performance. The construct consisted of three items 

adapted from Lau et al. (2010) and were bound to measure to what extent the products had 

reached their financial goals. 

 

By transforming the construct into items they became measureable and enables them to be 

calculated, summarized and presented in numbers. The collected data can have different 

levels of measurement that will become apparent when applying statistical techniques on the 

data. The types of variables based on levels of measurement can be divided into four 

categories, nominal, ordinal, interval and ratio (Nolan & Heinzen, 2007; Malhotra, 2010). 

From the viewpoint of data analysis, the nominal scale is considered to be the most primitive 

type of data since nominal data are just numbers assigned to objects that could not be ranked. 

Due to this, very few statistical analyses can be conducted when using nominal data. The 

ordinal scale offers a higher level of measurement in comparison with the nominal scale. The 

numerals allocated in the ordinal scale can reflect order and identify objects. Interval and ratio 

scaled data makes it possible to conduct a wider range of parametric and nonparametric tests. 

Interval and ratio variables enable not only the possibility to arrange the data in order, but the 

scoring does also show the same difference between every level. For instance, the difference 

between $99 to $100 is the same as the increase from $999 to $1000 (Aaker et al., 2010; 

Bryman & Bell, 2011). The interval scale was the most commonly used scale in this study as 

the variables makes it possible to compare differences between objects and also is considered 

useful when investigating perceptual items (Malhotra, 2010; Bryman & Bell, 2011).  

 

As mentioned earlier, the Likert-scale was used for analyzing the variables in this study. The 

Likert-scale enables the respondent to state the degree of agreement/disagreement or the 

extent of a statement linked to an object or perceptual item (Trost & Hultåker, 2007; Aaker et 

al., 2010). It is generally applied using a 5- or 7-point scale (Aaker et al., 2010). The Likert-
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scale is also a two parted measuring scale, the first part containing the item and the second 

part depicts the evaluation of the item. The item is basically a statement connected to a certain 

product, event or attitude, and the evaluation are reflected in a list of response categories. 

Aaker et al. (2010) stress the importance of having each of the items measure several aspect 

of a single general factor. The questionnaire in this study contained a 5-point Likert-scale for 

all items. It was decided to use the 5-point Likert-scale since the response options in the 

question about the new product development process was divided into the five different stages 

and it would make the other questions more comparable to use the same range of response 

categories that way. The questions regarding customer/supplier integration and product 

performance contained response categories ranging from 1) “None” - 5) “Extensive”. The 

questions regarding lead users and product innovativeness contained response categories 

ranging from 1) “Strongly disagree” - 5) “Strongly agree”. As stated before, the question 

regarding the new product development process contained response categories that illustrated 

the different stages ranging from 1) “Idea generation” - 5) “Prototype build, test and 

pilot/ramp-up for operations”. 

 

Questions regarding the firm’s characteristics were used as well. Variables connected to the 

specific firm used here was, type of industry, firm size and firm age. Variables concerning the 

respondent included position in the firm, number of years working in the firm, number of 

years working in the industry and the confidence level of answering the questionnaire.  

 

Table 4 presents the items, measurements and questions used in the questionnaire. The 

questionnaire is available in appendix A.  
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Table 4: Operationalization 

Construct Type of scale Items Question(s) 

 
 
 

Customer co-
development 

 
 

Three items 
5-point Likert scale 

1:None – 5:Extensive 

CD1 – Joint product 
design 
CD2 – Joint process 
engineering 
CD3 – Joint 
production 
operations 

To what extent does 
your organization 
integrate/co-ordinate 
activities with your 
customers? 
Adapted from Lau et 
al. (2010) 

 
 
 
 

Customer 
information sharing 

 
 
 

Four items 
Likert scale 

1-5 
None - Extensive 

CI1 – Share 
production plans 
CI2 – Share 
inventory mix/level 
information 
CI3 – Share 
technological 
information 
CI4 – Share 
marketing 
information 

To what extent does 
your organization 
integrate/co-ordinate 
activities with your 
customers? 
 
Adapted from Lau et 
al. (2010) 

 
 
 

Supplier co-
development 

 
 

Three items 
Likert scale 

1-5 
None - Extensive 

SD1 – Joint product 
design 
SD2 – Joint process 
engineering 
SD3 – Joint 
production 
operations 

To what extent does 
your organization 
integrate/co-ordinate 
activities with your 
suppliers? 
 
Adapted from Lau et 
al. (2010) 

 
 
 
 

Supplier information 
sharing 

 
 
 

Four items 
Likert scale 

1-5 
None - Extensive 

SI1 – Share 
production plans 
SI2 – Share 
inventory mix/level 
information 
SI3 – Share 
technological 
information 
SI4 – Share 
marketing 
information 

To what extent does 
your organization 
integrate/co-ordinate 
activities with your 
suppliers? 
 
Adapted from Lau et 
al. (2010) 

 
 
 
 
 

Lead Users 

 
 
 

Two items 
Likert scale 

1-5 
Strongly disagree - 

Strongly agree 

 
 
 
LU1 – Benefits from 
the solution 
LU2 – Recency in 
the need 

Customers’ benefit 
from the solution 
provided by the new 
product. 
 
Customers’ recency 
in the need for the 
new product.  
Adapted from Gruner 
& Homburg (2000) 
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3.6.2 Translation 

As the items for the questionnaire was adapted from earlier research in English and the 

population was Swedish firms, this called for a discussion regarding the language of the 

questionnaire. Swedish people are one of the best in the world at English (TTG-Nordic, 2013-

05-30), and as we are investigating medium and large sized firms, they will most likely work 

 
 
 
 
 
 
 
 
 

Product 
Innovativeness 

 
 
 
 
 
 
 
 

Eight items 
Likert scale 

1-5 
Strongly disagree - 

Strongly agree 

PI1 – New to 
existing product 
PI2 – New to your 
customer 
PI3 – New to your 
market know-how 
PI4 – New to your 
technology know-
how 
PI5 – New process 
technology in your 
industry 
PI6 – New product 
technology in your 
industry 
PI7 – First 
introduction into the 
market 
PI8 – Product 
explores new 
marketplace 

How do you describe 
the product 
innovation? 
 
Adapted from Lau et 
al. (2010) 

 
 
 
 
 

NPD/ESI 

 
 
 

Five items 
Likert scale 

1-5 
Each scale number 

represents a stage in 
the NPD process. 

1 - Idea generation 
2 - Business 
/technological 
assessment 
3 - Product/process 
concept development 
4 - Product/process 
engineering and 
design 
5 - Prototype build, 
test and pliot/ramp-
up for operations  

During what stage in 
the NPD process did 
you integrate your 
customers/suppliers? 
 
Adapted from 
Handfield et al. 
(1999) and Petersen 
et al. (2005) 

 
 
 

Product 
Performance 

 
Three items 
Likert scale 

1-5 
None - Extensive 

 
 
PP1 – Sales goal 
PP2 – Profit goal 
PP3 - Profitability 

To what extent do 
you describe the 
main product 
performance? 
Adapted from Lau et 
al. (2010) 
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in an international context. After a pretest it was understood that the questionnaire had to be 

translated into Swedish, as the respondents did not understand all the questions correctly. To 

avoid the risk of misleading results because the respondents did not understand the question 

correctly, it was decided that the questionnaire was to be translated into Swedish. The 

translation was done with back-translation. This is a common and well-accepted method to 

translate measurement tools (Bryman and Bell, 2011). The procedure for back-translation 

demands two persons with insight in the topic. One person first translated the questionnaire 

into Swedish. After this, the Swedish version was translated back to English by a second 

person. If the newly translated English version is in line with the original, the translation 

should be accurate. 

	  

3.6.3 Question format 

When the content of the questions have been established, the next thing is to structure the 

questions. The two most common question structures are closes-ended and open-ended 

(Kinnear & Taylor, 1991). Close-ended questions specify a limit of response alternatives and 

the response format. The use of close-ended questions gives the researchers more control over 

the questionnaire, as they know all the options (Aaker et al., 2010; Malhotra, 2010). The 

response formats used in close-ended questions is usually a list of choices where the 

respondent may chose a response option on a rating scale or a multiple-choice question 

(Aaker et al., 2010; Malhotra, 2010). Open-ended questions leave the respondents more 

freedom in answering questions as it allows them to write the answers in their own choice of 

words. This approach might give the researchers rich insights as the open-ended questions has 

less biased influence on the response and the respondents could express their own view of the 

stated question (Kinnear & Taylor, 1991; Malhotra, 2010; Bryman & Bell, 2011).  

 

The questionnaire in this study mainly contained close-ended questions as the responses are 

easier to process and analyze. Close-ended questions are also easier for the respondent to 

answer because they are given the response alternatives. This might also make the 

questionnaire more attractive and persuade more respondents to complete it as it may take less 

time to finish than a questionnaire with open-ended questions. Since time was a factor in the 

data collection; thus making a large group of respondents having to complete the 

questionnaire in a short amount of time, the authors decided it was to be most beneficial to 

have close-ended questions as it may attract more respondents. The only question that was 

leaved open-ended was a question about the respondents’ position in the firm. This was due to 
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that many firms may have employees with similar roles but name them differently and as 

close-ended question would limit the response alternatives confusion may arise if their option 

were not included.  

 

All questions were made required for the respondents to answer in order to eliminate the 

problem of missing data when analyzing.  

  

3.6.4 Question wording  

When constructing the questions it is not only important to consider if the respondent 

understands the question, but also if they know the answer and if they are willing to provide 

this answer (Bryman & Bell, 2011). If the question is improperly worded, the result can be 

that the respondent refuses to answer the question, or that the answer that is provided would 

be misleading when it comes to analyzing it. Respondents might also be deterred to answer 

the questions if it involves too much effort or the question regards sensitive information. 

Through out the questionnaire several aspects were taken into consideration. Using ordinary 

words easy to understand, avoiding long and complex questions, and also avoid leading 

questions (Kinnear & Taylor, 1991; Malhotra, 2010; Bryman & Bell, 2011).  

	  

3.6.5 Question sequence  

After the wording of the questions had been completed, the next step was to consider the 

sequencing of the questions. The questionnaire should start with easy and uncomplicated 

questions to not deter the respondent. The more complex questions should be placed in the 

end of the questionnaire as the respondent has gradually been exposed to more complicated 

questions throughout the questionnaire. It is also important that the questions follow a logical 

order to not confuse the respondent and in that way deliver incorrect and misleading answers 

(Kinnear & Taylor, 1991).  

 

These guiding principles were followed and taken into consideration when designing the 

questionnaire.  

	  

3.6.6 Pretesting  

When the questionnaire was finalized a pretest was performed to eliminate potential 

misunderstandings and other issues with filling out the questionnaire easily and correct. First, 

the questionnaire was reviewed by a researcher with a PhD in the area of business and 
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economics. This resulted in a few changes regarding useable control variables. The 

questionnaire was then sent out by e-mail to two firms that the authors already had 

connections with and that fitted into the sample frame. The survey was carried out in the same 

way it was to be sent out in the final version including motivation to participate, instructions 

for the questionnaire and of course the questionnaire itself. This was made in order to test all 

aspects of the questionnaire such as question content, wording, sequence, question difficulty 

and instructions. After a dialogue with the respondents a few changes were made regarding 

the wording of the questions that made the questions easier to understand for the respondent 

and thus also would generate a more accurate answer for the study.  
 

3.7 Sampling  
When investigating a problem the most ideal way of gathering data is to use every member of 

that population. This is called a census study. This it is often very difficult when studying 

large populations due to the time and cost it involves (Bryman & Bell, 2011). A census can 

also be less accurate because of the high amount of data that must be handled and under 

control (Aaker et al., 2010). To prevent this, a sample can be draw from the population and 

put under investigation. To be able to generalize the results over the whole population it is 

highly important that the sample is representative for the population (Bryman & Bell, 2011; 

Aaker et al, 2010).  

	  

3.7.1 Sampling frame  

The sampling frame is a framework of elements that the respondents have to fit into in order 

to be a part of the sample (Bryman & Bell, 2011). The population in this study was set to 

manufacturing firms as these have more control over the innovation processes than for 

instance firms involved in sales only. As larger firms are more eager to innovate radically 

(Lau, et al., 2010), only large and medium sized firms were investigated. As a geographical 

factor, Swedish firms were chosen. Sweden is the most innovative country in Europe at this 

moment (European Commission, 2013-05-30), which makes it an appropriate area for this 

research topic. The total population of medium and large sized manufacturing firms in 

Sweden is estimated up to around 2700 (Kompass, 2013-05-30).  

 

In summary, the sample frame for this study included large and medium sized manufacturing 

firms in Sweden. Several providers of statistical lists were reviewed before deciding on the 

business search engine Kompass. Kompass makes it possible find firms based on several 
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factors. In contrast to other services, Kompass could provide a list with manufacturing firms 

only. The size definitions for medium and large sized firms were due to number of employees 

and according to European definitions with a minimum of 50 employees.  

 

3.7.2 Sample selection  

There are different ways to sample a population and of course these have both advantages and 

disadvantages. The most accurate way of sampling is a probability sample. This means that all 

the members of the population have the same probability to be picked out. Probability sample 

makes the generalizing to the whole population more accurate. This is thus more expensive 

and time consuming than other ways. Non-probability sample means that the certain members 

of the population have higher probability than others. This can be firms in the researchers 

networks or if the data collection is done at a certain place. This makes the generalizing 

towards the whole population weaker, but saves cost and time. 

 

With the above factors included, a final list was obtained. The questionnaire was sent out to 

these firms with an introduction text explaining the importance for this research and why they 

should participate (Appendix A). Some e-mails bounced for different reasons, firms had 

changed their e-mail domain, some had been acquisitioned or merged with other firms etc. 

There were also a few duplicates in the original list. Due to the time constraints these firms 

were excluded from the study. A total of 743 emails were sent out successfully.  

 

After a few days a new e-mail was sent out (Appendix A) expressing our gratitude to those 

who had answered the questionnaire at the same time as we stressed the importance of 

participation to those who not yes had been answering the questionnaire. Another similar 

reminder was sent out by e-mail after another few days.   

This resulted in a total of 124 firms responding the questionnaire and a response rate of 

16,6%. 

 

3.8 Data analysis method 
3.8.1 Outliers  

Outliers can be described as “observations with a unique combination of characteristics 

identifiable as distinctly different from the other observations” (Hair et al., 2006;73). These 

observations are highly different from the other observations under investigation. This can be 

due to very high or low answers, or the fact that several variables stand out from the others. 
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These outliers can create a problem with misleading results. As the outlier is far from the 

majority of the answers, the observations should be removed to create a more accurate and 

generalized result (Hair et al., 2006).  

 

3.8.2 Regression analysis 

A regression analysis was carried out in order to see the relation between the independent and 

dependent variables (Aaker et al., 2010). The difference between these variables can be 

explained as; the dependent variable is the one that is changing when the independent variable 

is manipulated (Nolan & Heinzen, 2007). The regression is described by a beta, ranging from 

-1 to 1. When the beta is 0, there is no relation between the variables at al. When the beta 1, 

there is a perfect positive relation between the variables, meaning that an increase in the 

independent variable results in an increase in the dependent variable, with the exact same 

amount. If the beta value is negative it means that an increase in the independent variable 

equals a decrease in the dependent variable (Nolan & Heinzen, 2007; Aaker et al., 2010). 

 

A regression analysis also shows how much variance in one variable that can be explained by 

another variable (Aaker et al., 2010). A regression analysis was carried out in order to test the 

relationships and the hypotheses between the variables in this study. 

 

3.8.2.1 Moderating Effect 

Moderating effect analyses the relationship between two variables when a third variable, the 

moderator, changes the relationship between the two (Bryman & Bell, 2011). This in contrast 

to an ordinary regression analysis, which is analyzing the direct relation between two 

variables. In this study the variables hypnotized as moderators is the lead user concept and 

early supplier/customer integration in the new product development process. These were all 

tested to see if they cause a higher effect (higher beta) when included in the context. In order 

to test the moderating effect, each independent variable was multiplied with the moderator 

variable and a regression analysis was carried out with the new variable. To see if lead users 

and early supplier/customer integration actually was a moderator the beta was compared with 

the ordinary regression analysis. A higher beta (higher impact) means that the variable works 

as a moderator (Bryman & Bell, 2011)  
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3.9 Quality Criteria  

To get reliable and accurate results, validity and reliability is of high importance when 

conducting the measurement instruments of the study. This means that the study actually 

measures what intended to investigate. It is also important that the measurement tool is 

reliable over time and can be used by other researchers (Aaker, et al., 2010). 

 

3.9.1 Validity  

Validity is the degree to how well the data collection instrument measures what is intend to be 

measured. This, in turn, will make the data representative for the study, as it is more accurate. 

There are three different kinds of validity; content, construct and criterion validity and all of 

them will be described and taken into account.  

 

Content validity, also called face validity, means that the measurement tool should replicate 

the concept in a way that makes it easy for the respondent to understand. To ensure content 

validity, a small pretest can be carried out to experts and respondents in the stated population 

to see if they understand the questions and if the instrument is representative for what it 

should measure (Bryman & Bell, 2011). In this study, the measurement instrument (the 

questionnaire), had been used and validated in prior research, thus it had to be translated into 

Swedish, which might have lowered the content validity. The fact that the questionnaire was 

sent out by e-mail might also have decreased the content validity, as questions from the 

respondents could not be answered directly. To increase the validity, the questionnaire was 

pretested by a researcher with a PhD in the area of business and economics. Also, a small 

pretest was carried out, followed by a discussion with the respondent in order to improve the 

content validity. 

 

Criterion validity, also referred to as concurrent validity, is the extent to which an 

operationalization can predict relations to other constructs (Bryman & Bell, 2011). This can 

include for instance behavioral and attitudinal measures as well as demographic and 

psychographic characteristics (Malhotra, 2010). To test criterion validity in this study and to 

find relationships between variables, hypothesis testing was used (Nolan & Heinzen, 2007).  

 

Construct validity is the extent to which the operationalization actually measures what it 

intends to measure. Even the construct validity might have been affected by the translation of 

the questionnaire. One measureable factor for construct validity is the discriminant validity. 
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This can be tested statistically by using a Pearson’s correlation test to determine that the 

different concepts do not measure the same thing (Saunders et al., 2009; Bryman & Bell 

2011). The correlation can range from 0 to 1, where 1 means that the correlation is absolute. 

To discard the lack of discriminant validity, the correlation should not be higher than 0,9 

(Bryman & Bell, 2011). 

 

3.9.2 Reliability 

Reliability concerns the repeatability and internal consistency of the collected data. The 

repeatability is the consistency of the result if the measurement tool will be used at a later 

point in time and is measured by later studies. The internal consistency reflects how stable the 

items are. The items used in this study have been well used and validated by prior research 

and even if the validity might have suffered by translating the questionnaire, the reliability 

have increased as the questions are more understandable for the Swedish speaking 

respondents. The reliability could also be statistically assessed by testing the correlation 

between the different items in a construct towards each other (Zikmund, 1994; Bryman & 

Bell, 2011). In this study Cronbach’s alpha was calculated to determine the internal 

consistency. Cornbach’s alpha is an average of all potential split-half reliability coefficients. 

This makes it a suitable measure to determine the reliability of the data (Saunders et al. 2009). 

To be able to draw conclusions from the data, a value over 0.5 is acceptable, although a 

higher value is preferred (Hair et al., 2006).  

 

3.9.3 Non-response bias 

Non-response bias can be a problem of large proportion in a self-administered survey. 

Respondents answering the survey are more often of higher education and more interested in 

the area under investigation and results of the study and this might give inaccurate results 

(Cooper & Schindler, 2003). As late respondents can be compared, or is as close as it gets, to 

non-respondents, these were compared to early respondents to detect differences between 

respondents and non-respondents (Armstrong & Overton, 1977). In this research the non-

respondent bias was measured by an independent sample t-test. One randomly selected item 

for each construct was tested. It was ensured that the early respondents had answered on the 

first e-mail and the late respondents were answering on the last reminder.  
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3.9.4. Factor analysis  

An exploratory factor analysis creates a clear separation of the construct in the measurement 

tool. It is of high importance that the construct only measures the one construct that it is 

supposed to measure and does not overlap in another underlying construct (Hair et al., 2006). 

If that is the case, the result might be misleading and incorrect data and consequently 

misleading results. By conducting a Varimax rotation one can determine if the items of one 

construct loads into the same factor (or construct) (Bagozzi & Foxall, 1996). The items shown 

to measure outside the construct can be removed, which will result in a more correct analysis 

(Hair et al., 2006). Even though the theory in this study are well accepted and the items are 

well used and validated in prior research, some factors in this study are new, for instance the 

translated questions and the Swedish firms.  

 

3.10 Graphical summary of the methodology choices  

 
 

  
FIG 4: Methodological choices 
	  



 
52 

4. Data Analysis and Results 
 

The analysis chapter presents the findings of the empirical investigation. The chapter includes 
several different analyses and tables. The chapter begins by displaying the results from three 
different analyses with the purpose of refining the data. Following that is the reliability and 
correlation tests. The final part of the chapter presents the regression analyses and the results 
from the hypotheses testing. 

 

4.1 Data examination and refinement  

The collected data needed to be examined and refined to improve the validity and reliability. 

The data was examined and later refined through three different statistical analysis methods; 

non-response biases testing, a graphic boxplot and factor analysis.   

 

4.1.1 Non-response bias testing  

The non-response bias testing was conducted using an independent sample T-test. Two 

groups of respondents were established in preparation for the test. Group 0 was named early 

and consisted of the ten first respondents to complete the survey and group 1 consisted of the 

ten last respondents to complete the survey and that group was named late.  

 
                    
                   Table 5: Independent sample T-test 

Construct Sig. t df Sig. (2-tailed) 
SupplierInfo 4 0,703 1,048 18 0,309 
CustomerInfo 2 0,660 0,000 18 1,000 
SupplierDev 3 0,615 -0,768 18 0,452 
CustomerDev 1 0,180 -0,277 18 0,785 

NPD 0,307 -0,688 18 0,500 
ProdInnovativ 8 0,720 0,176 18 0,862 
ProdPerform 1 0,419 1,000 18 0,331 

LeadUser 1 0,801 -0,635 18 0,534 
 
As shown in Table 5, no independent item showed any significance at the 0,05 level. In other 

words, there were no significant differences between how the early and the late group had 

responded to the survey and therefore the issue of non-response bias could be excluded from 

the study.  
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4.1.2 Outliers 

To further refine the collected data a boxplot graph was created in order to identify and 

remove possible outliers. The boxplot graph revealed 27 outliers of the total 124 respondent 

answers. The outliers were identified by their corresponding respondent identification 

numbers and were removed from the data. The total number of respondents was now reduced 

to 97.  

 

4.1.3 Factor analysis 

In order to verify that the separate items used in each construct were measuring the same 

components a factor analysis was conducted. The factor analysis employed a Varimax 

rotation application and the option to suppress small coefficients was chosen with the smallest 

value limited to 0,40 to make cleaner tables.  

 

The factor analysis found some issues with the items regarding the constructs of supplier 

information sharing, customer information sharing and product innovativeness. Item 1 of both 

supplier information sharing and customer information sharing were not measuring the same 

component as the other three items used in each of the constructs. Since including these items 

could impact the reliability and validity of the study it was decided to remove these. The 

construct of product innovativeness had five items that were either measuring two or three 

other components. Using the same argument as above, these five items were removed from 

the study leaving the product innovativeness construct to only three items.  

 

To sum it up, a total of seven items were removed from the study after the factor analysis.  

 
4.2 Reliability  

A reliability test was performed on all of the individual constructs to ensure that the items 

used in the survey were corresponding with the measured concept. For evaluation purposes 

Cronbach’s alpha was used for the reliability testing as stated in the method chapter. The 

study aimed at having a Cronbach’s alpha at ≥0.5 on all of the constructs since it according to 

Hair et al. (2006) would display an acceptable reliability, however a higher value would be 

preferable.  

 

At least three items were used for all constructs, except for lead users, even after the removal 

of some items due to the factor analysis issues. Using three or more items per construct 
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improves the chances of getting a more acceptable reliability according to Hair et al. (2003) 

and Bryman & Bell (2011). Since all items have been used in prior research (Lau et al., 2010), 

they were bound to prove acceptable reliability. Cronbach’s alpha was calculated on all 

multiple-items constructs using the statistical computer program SPSS. Table 6 displays the 

results from the reliability testing.  

 
Table 6: Reliability test results 

Constructs Cronbach’s alpha No. of items 
Supplier info. sharing 0,625 3 
Customer info. sharing 0,520 3 

Supplier co-development 0,607 3 
Customer co-development 0,605 3 

Product innovativeness 0,813 3 
Product performance 0,726 3 

Lead users 0,528 2 
	  

4.2.1 Discussion of the results  

The reliability testing found that all of the constructs reached an acceptable alpha level at 0,5 

or higher. This proves the constructs to be consistent and reliable in this study. Customer 

information sharing and lead users displayed the lowest alpha values of all the constructs with 

0,520 and 0,528 respectively. While these values could be viewed as moderate they are still 

considered to be acceptable according to Hair et al. (2006). One possible reason to why the 

lead user construct showed a moderate alpha value could be that it only employed two items. 

Product innovativeness proved to be the most reliable construct in this study by reaching an 

alpha value of 0,813.  

 

All in all it should be noted that items were removed from three of the constructs as 

mentioned before which improved their reliability. Other researchers that intend to use these 

constructs in the future should be aware of this and not solely rely on the results from this 

study.   

	  

4.3 Correlation  

Two correlation analyses were conducted to verify the discriminant construct validity on the 

different variables that were used. The first analysis was conducted in order to ensure that the 

independent variables did not correlate to highly, thus increasing the risk of them measuring 

the same construct. The second analysis was conducted when the moderators had been 
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calculated and the purpose of this was to ensure that the new variables did not correlate to 

highly with the other variables and creating the issue of multicollinearity. Pearson’s 

correlation was used as a measurement for both of the analyses.  

 
Table 7: Correlation analysis 

 No. 1 2 3 4 5 6 7 
Supplier info. 

sharing 
1 1       

Customer info. 
sharing 

2 0,285** 1      

Supplier co-
devlopment 

3 -0,145 -0,113 1     

Customer co-
development 

4 0,345** 0,048 0,394** 1    

Product 
innovativeness 

5 0,025 0,137 0,552** 0,444** 1   

Lead users 6 0,275** 0,033 0,017 0,215* 0,273** 1  
NPD 7 -0,090 -0,364** -0,360** -0,253* -0,381** 0,192 1 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
 
The correlation analysis shows that neither of the independent variables seems to correlate to 

highly with each other and some variables even shows negative values. The highest 

correlating variables in this case was product innovativeness and customer co-development 

with a value of 0,444, however this is not in any way considered a high correlation when 

using Pearson’s correlation measurement threshold of 0,9. The two variables that had the 

lowest correlation value was NPD and product innovativeness with a value of -0,381. These 

results show that all independent variables have acceptable values in this study.  

 

The second correlation analysis that included the new computed moderating variables did not 

bring any values that could be considered high and also had some negative correlation values. 

Since no independent variable did correlate highly with each other the issue of 

multicollinearity was of no concern in this study.  
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4.4 Regression analysis and hypothesis testing 

To determine the possible relationships between the independent and dependent variables 

several regression analyses were performed. Table 8 presents the strength measurement of the 

relationships. In total, three multiple regression analyses were performed and one single 

regression analysis. 

 
Table 8: Strength of correlation coefficients. (de Vaus, 2002) 

Coefficient Range Strength of Association 
0,90 – 0,99 Near perfect 
0,70 – 0,89 Very strong 
0,50 – 0,69 Substantial to very strong 
0,30 – 0,49 Moderate to substantial 
0,10 – 0,29 Low to moderate 
0,01 – 0,09 Trivial 

 
 

4.4.1 Customer/Supplier information sharing, co-development and product 

innovativeness 

To investigate the relationships between information sharing, co-development with 

supplier/customers and product innovativeness a multiple regression analysis was performed. 

The independent variables in this case were customer co-development, supplier co-

development, customer information sharing and supplier information sharing thus leaving 

product innovativeness as the dependent variable.  

 
Table 9: Multiple regression analysis 

Independent 
variable 

Dependent variable df F Sig. Adjusted R 
square 

Supplier info. 
sharing 

Customer info. 
sharing 

Supplier co-
development 
Customer co-
development 

 
 

Product 
innovativeness 

 
 
 
4 

 
 
 

4,573 

 
 
 

0,002 

 
 
 

0,130 

 
As Table 9 depicts, the adjusted R2 was observed in this case since it was a multiple 

regression analysis. The Adjusted R2 showing a value of 0,130 could be interpreted as the 

percentile that the dependent variable could be explained by the independent variables. Using 

that interpretation translates the adjusted R2 into 13%. This value is low and could be 
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considered moderate, meaning that the independent variables have little impact on the 

dependent variable.  

 

Table 10: Multiple regression analysis 

Independent variable Unstandardized coefficient 

Beta 

Significance 

Supplier info. sharing 
Customer info. sharing 

Supplier co-development 
Customer co-development 

0,130 
0,217 
0,068 
0,248 

0,270 
0,101 
0,547 
0,023 

 

The unstandardized coefficient Beta values were looked at during this regression analysis 

since the variables used were not standardized. The Beta values explain how much a single 

independent variable affects the dependent variable. In this case it was customer co-

development, which had the highest Beta value with 0,248, meaning that customer co-

development had the most influence on product innovativeness. The other independent 

variables did not show an acceptable significance (>0,05) meaning that their relationship to 

the dependent variable is uncertain.  

	  
4.4.2 Product innovativeness and product performance 

A single regression analysis was conducted to test the relationship between product 

innovativeness and product performance. Product innovativeness was the independent 

variable and product performance was the dependent variable.  

 
Table 11: Regression analysis 

Independent variable Dependent variable R square 
Product innovativeness Product performance 0,054 

 
Since this was a single regression analysis the R2 value was interesting in this case. The R2 

displayed a value of 0,054, which can be translated into 5,4% of the dependent variable. The 

value could be interpreted as trivial and these results were surprisingly low considering that 

the relationship between product innovativeness and product performance has been showed to 

be strong in previous studies (Lau et al., 2010). Since this study used reliable items that has 

been tested before, the question rise whether something had been lost during the translation of 

the items used in the questionnaire.  
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Table 12: Regression analysis 

Independent variable Unstandardized coefficient 

Beta 

Significance 

Product innovativeness 0,153 0,022 

 

Product innovativeness had a Beta value of 0,153 and an acceptable level of significance at 

0,022. The Beta value implies a positive relationship between product innovativeness and 

product performance. In other words, firm’s product innovative capabilities do impact their 

financial product performance.  

 

4.4.3 NPD/ESI as a moderator 

In the second multiple regression analysis the construct of NPD/ESI was tested to see if it had 

any moderating effect on product innovativeness. The constructs of customer/supplier 

information sharing and co-development were computed with the NPD/ESI construct and 

used as independent variables and product innovativeness was the dependent variable.  

 

Table 13: Multiple regression analysis 

Independent variable Dependent variable df F Sig. Adjusted R 
square 

Supplier info. Sharing 
& NPD 

Customer info. Sharing 
& NPD 

Supplier co-
development & NPD 

Customer co-
development & NPD 

 
 

Product 
innovativeness 

 
 
 
4 

 
 
 

5,376 

 
 
 

0,001 

 
 
 

0,154 

 

The new adjusted R2 value of 0,154 can be translated into 15,4% of the product 

innovativeness construct. The adjusted R2 value of this multiple regression analysis is an 

improved value of 0,024 from the first analysis without the NPD/ESI construct, which implies 

that NPD/ESI does have a moderating effect on product innovativeness. 
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Table 14: Multiple regression analysis 

Independent variable Unstandardized coefficient Beta Significance 

Supplier info. Sharing & NPD 
Customer info. Sharing & NPD 

Supplier co-development & NPD 
Customer co-development & NPD 

                       -0,051 
0,014 

                       -0,079 
0,173 

0,328 
0,767 
0,051 
0,003 

 

Looking at the significance column the Table 14, it shows that only supplier co-development 

and customer co-development show acceptable values (≤0,05). The relationships between 

supplier and customer information sharing and product innovativeness when using NPD/ESI 

as a moderator thus remains uncertain. Supplier co-development had a Beta value of -0,079 

implying a negative relationship to product innovativeness so NPD/ESI can be disregarded as 

a moderator in this case. Customer co-development had a Beta value of 0,173 that is a lower 

value than in the first multiple regression analysis and therefore making the NPD/ESI 

construct not suitable as a moderator. 

 

4.4.4 Lead users as a moderator 

The third multiple regression analysis tested if the lead user construct had a moderating effect 

on product innovativeness. The constructs of customer information sharing and customer co-

development were computed with the lead user construct and used as independent variables 

while product innovativeness still regarded as the dependent variable.   

 

Table 15: Multiple regression analysis 

Independent variable Dependent 
variable 

df F Sig. Adjusted R 
square 

Customer info. Sharing 
& Lead users 
Customer co-

development & Lead 
users 

 
Product 

innovativeness 
 

 
 
2 

 
 

25,944 

 
 

0,000 

 
 

0,342 
 

 

The new adjusted R2 value of 0,342 could be interpreted as explaining 34,2% of the product 

innovativeness construct. This is the highest adjusted R2 value reached by all of the other 

regression analyses conducted in this study and it could be considered to be moderate value.  
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Table 16: Multiple regression analysis 

Independent variable Unstandardized coefficient 

Beta 

Significance 

Customer info. Sharing & Lead users 
Customer co-development & Lead users 

0,363 
0,300 

0,001 
0,005 

 

Table 16 shows that both construct have acceptable significance levels with 0,001 and 0,005 

respectively. Customer information sharing has a Beta value of 0,363, which is an 

improvement from the regression analysis without the lead user construct. The same goes 

with customer co-development, which also has an improved Beta value with 0,300. Both Beta 

values prove a positive relationship and these results imply that lead users do have a 

moderating effect on product innovativeness.  

 

4.4.5 Hypothesis testing 

The results from the regression analyses made it possible to test the hypotheses stated in 

chapter 2. The first regression analysis tested if there was a significant positive relationship 

between customer/supplier information sharing, customer/supplier co-development and 

product innovativeness. Four hypotheses were stated to test the relationships, these were: 

 

H1a: Customer co-development has a positive relationship with product innovativeness. 

H1b: Supplier co-development has a positive relationship with product innovativeness. 

H2a: Customer information sharing has a positive relationship with product innovativeness. 

H2b: Supplier information sharing has a positive relationship with product innovativeness.  

 

The regression analysis only found one significant positive relationship between customer co-

development and product innovativeness with a Beta value of 0,248. H1a is therefore 

accepted while H1b, H2a, H2b were not supported.  

 

The second regression analysis tested if there were a positive relationship between product 

innovativeness and product performance. It was stated: 

 

H3: Product innovativeness has a positive relationship with product performance.  
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The relationship was proved to be significant with a value of 0,022. The Beta coefficient of 

0,153 implied a positive relationship. However, the analysis displayed a quite low R2 value of 

0,054 that has to be discussed. Regardless of the R2 value, H3 was accepted.  

 

Figure 5 displays the results of the results from the hypothesis testing as it is visualized in the 

research model. 

FIG 5: Results of the hypothesis testing 
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5. Discussion and Conclusions 
 

The final chapter includes a discussion of the results from the data analysis and the 
conclusions of the study. It also presents what implications this study might have for 
managers in the industry. Finally the limitations of the study are presented and how future 
research could proceed in the field of innovation research.  

 
5.1 Discussion 
The purpose of this study was to investigate customers and suppliers involvement in the 

innovation processes of Swedish manufacturing firms. Now having investigated 124 

manufacturing firms in Sweden has resulted in empirical evidence that could contribute to the 

subjects of product innovation and external integration. The collected empirical data in this 

study led to an analysis that generated some interesting and surprising results. Through a 

historical perspective, the relationship between product innovation and product performance 

has always been considered to be strong, as several studies has confirmed (Kleinschmidt & 

Cooper, 1991; Chapman & Hyland, 2004; Lau et al., 2010). Product innovativeness or 

innovation have been viewed as the savior for companies that are on the verge of death 

because of the financial boost it may provide if handled right (Brown & Eisenhardt, 1995). 

The results from this study found that the relationship between product innovativeness and 

product performance (financial performance) is indeed positive. However, the R2 value of 

0,054 is considered trivial and compared to other studies (Chapman & Hyland, 2004; Lau et 

al., 2010) the value is clearly lower. One reason to why the results from this study differ so 

much compared to other studies may be because some important aspects got lost during the 

translation from English to Swedish. The questions stated in the questionnaire could perhaps 

been phrased in such way that the meaning of the items was interpreted differently than its 

original English counterpart. Bare in mind that five items were removed from the product 

innovativeness construct because of inconsistencies and that may have impacted the results. 

Further research may be needed in a Swedish context in order to find where the problem lies, 

whether there is a translation issue or something else.  

 

The results from the first multiple regression analysis that tested the effects of external 

integration in a firm’s innovation process also showed some inconsistencies. Only customer 

co-development proved a significant positive relationship to product innovativeness with a 

Beta value of 0,248. The other variables were not significant and their corresponding 
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hypothesizes was consequently not supported. This result is inconsistent with a study by Lau 

et al. (2010), where their findings found support for a positive relationship between supplier 

co-development and product innovativeness but not for customer co-development. Their 

study investigated manufacturers in Hong Kong while this study focused on manufacturers in 

Sweden so it could be the market that differs. The study by Lau et al. (2010) did not take 

account for the phenomena of lead users either so it is uncertain if the firms in Hong Kong 

applied lead users in their innovation processes. More studies are needed in different markets 

in order to reach any conclusions about the phenomena. 

 

Lead users have long been assumed to have positive effects on firm’s innovation capabilities 

(Von Hippel, 1986; Lilien et al., 2002; Morrison et al., 2004). This assumption was taken into 

consideration when conducting this study. Involving customers in the innovation process by 

sharing information with them or integrate them into the product development phase could 

improve innovation output (Cohen et al., 2002). However, not all customers are appropriate 

for integration (Von Hippel, 1988; 2005) and therefore it may be wise to seek out the lead 

users who can really contribute to the innovation process. This study investigated if lead users 

in fact did have a moderating effect on product innovativeness and the analysis proved it to be 

so. A regression analysis was conducted using the constructs of customer information sharing 

and co-development to test their relationship to product innovativeness when having lead 

users as a moderator. Both constructs showed a significant positive relationship to product 

innovativeness and by comparing the Beta values of the earlier multiple regression analysis 

(without lead users as a moderator) it is apparent that they have improved. This is consistent 

with the theory of lead users by Von Hippel (1986) and prior empirical studies (Lilien et al., 

2002; Morrison et al., 2004). 

 

The study did also investigate the possible positive effects of integrating customers and 

suppliers in the early stage of the new product development process. Studies by Gruner & 

Homburg (2000) and Petersen et al. (2005) propose that early external integration will 

improve innovation output, however, a study by Handfield et al. (1999) implies that early 

integration has to many pitfalls and might not be suitable in all situations. An assumption was 

made in this study that early external integration would have a moderate effect on product 

innovativeness. By conducting a regression analysis it was proven that early integration did 

not have a moderating effect on product innovativeness as the significant Beta values had 

gotten worse since the first regression analysis. Supplier co-development even showed a 
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negative Beta value of -0,079, implying a negative effect of early integration. One could at 

this point only speculate what the result may imply, but for the Swedish manufacturing firms 

it is highly uncertain to evaluate the effects of an early integration.  

	  

5.2 Conclusions  

The results from this study have shed some new light on the topics of sources of innovation 

and innovation processes. Customers and suppliers is seen as being potential sources of 

innovation (Von Hippel, 1988), but to truly measure the effects they may have on the 

innovation process empirical evidence is of course needed. This study narrowed down 

customer and supplier integration to information sharing and co-development in an attempt to 

compare the effects between the different approaches. This approach of customer and supplier 

integration is similar to the study by Lau et al. (2010). However, the results from this study 

seemed to differ from their study. While they found supplier co-development to be effective, 

this study found that particular integration insignificant and customer co-development seemed 

to be more effective as it impacted the product innovativeness positively. Taking both studies 

into account, it does show that external integration is effective but the implementation may 

vary depending on what market or industry it is applied on.  

 

This study also confirms earlier studies and theories (Schumpeter, 1950; von Hippel, 1988; 

Ettlie & Reza, 1992; Brown & Eisenhardt, 1995;Martínez Lorente et al., 1999; Tang 2006; 

Lau et al., 2010) concerning innovation and its positive effects on the firm’s financial 

performance. Even if this specific study found the relationship to be weak it was nevertheless 

a positive relationship. The additional empirical data provided by this study to the earlier 

studies and theories makes it almost certain to propose that innovation is important for all 

firms.  

 

Von Hippels (1986) lead user concept proposes that a firm should carefully consider what 

type of customer they should integrate in their innovation processes as not all customers may 

possess the knowledge and understanding of the market that is needed. The findings from this 

study confirm the assumption since lead users was found to have a moderating effect on 

product innovativeness.  
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The final conclusion that can be drawn from this study is that early supplier/customer 

integration does not seem to affect product innovativeness. This study found that there were 

no signs confirming that firms having integrated customers or suppliers in the earlier stages of 

the new product development process had better innovation output than firms that had 

integrated the external sources in the later stages. Studies by Gruner & Homburg (2000) and 

Petersen et al. (2005) did found correlations between early integration and innovation output, 

however this study could not confirm the relationship. One reason to why the findings are 

inconclusive could be that Swedish manufacturing firms are viewing the new product 

development process similar to that of concurrent development (McDermott & Handfield, 

2000) and found the questions to be confusing. Whatever the case may be it can be said that 

more research is needed before making any general conclusions about the effects of early 

supplier/customer integration.  

 

Overall, the general conclusions that can be drawn from this study is that Swedish 

manufacturing firms could benefit from co-developing with customers, preferable lead users, 

as it could increase their innovation capabilities.  

	  
5.3 Managerial implications 

Managers in the Swedish manufacturing industry that are interested in external integration in 

their innovation processes should consider to invest in a program that could identify lead 

users. As lead users has been proved to improve innovation output it would be wise to 

identify and integrate that specific customer segment in their processes.  

 

Even if supplier was shown to have no significant effects on product innovativeness in this 

study, managers should not completely exclude them in their innovation processes. Suppliers 

have shown to be effective in a study by Lau et al. (2010) and it may come down to what kind 

of market the manufacturer are active in and what kind of relationship they have with their 

suppliers.  

 

5.4 Limitations of the study  

Even if every decision in this study aimed for a flawless investigation some factors might 

have limited the results.  
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The first and primary limitation of this study was that, due to the Swedish context, the well-

used items for the questionnaire was required to be translated into Swedish. This might have 

decreased the validity as the meaning of the questions might have been changed slightly. This 

decision was needed for several reasons. If the questionnaire were in English, respondents 

might have refused to answer at all, but first and foremost the pretest showed that the 

respondents did not have sufficient knowledge in English to answer the questionnaire 

correctly without translation. 

 

The time and monetary means also limited this study to some extent. As the questionnaire had 

to be sent out by e-mail, without finding and preparing the respondents by phone, the study 

only got a response rate of 16,6%. This is not bad, but of course a higher response rate gives 

more credibility to the study.  

 

Another limitation of this study was the lack in control of the respondent. Since the 

questionnaire was sent out by e-mail, the authors could not control if the respondent 

possessed the knowledge needed to reflect the firm in the answers. To discuss which person in 

the firm that would be the most ideal for answering the questionnaire was also impossible. 

The use of e-mail also made it more difficult for the respondents to raise questions about the 

questionnaire. This might have resulted in rushed and incorrect answers. Due to this, the 

introduction mail briefly explained the aim of the study and which knowledge the respondent 

needed regarding the firm. Questions were also added for the respondent to address their 

confidence level and their position in the firm. Nevertheless it could not be absolutely ensured 

that the respondent was the ideal person in the firm to answer the questionnaire. 

 

The study did also suffer from a high number of outliers that had to be removed. Having 27 

outliers in a sample consisting of 124 respondents could have been a consequence from the 

translation issues mention earlier. The results from the study have most certainly been 

affected by removing these outliers and could have caused the issues regarding the 

significance of some analyses. 
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5.5 Future research 

During this study the authors found some interesting fields suggested for other researchers to 

study.  

 

First, the measurement tool (the questionnaire) used in this study was translated from English 

to Swedish (for reasons discussed earlier). This might have influenced the results in this 

study. A new measurement tool in Swedish, possibly an elaborated version of the one used in 

this study, should give more accurate results and either validate or reject the results derived 

from this study.  

 

Second, the geographical context set for this study was Swedish firms. As Swedish firms 

differ in many ways from firms in other countries around the world, other studies could focus 

on investigating different markets and countries to see similarities and differences. 

 

Third, this study focused on small and medium sized firms, as these are more eager to 

innovate radically. Comparing the use of suppliers and customers in the innovation process 

within smaller and larger firms could bring interesting results. 

 

Fourth, included in this research where only supplier and customer integration. These are just 

two external sources of innovation. To see the effect of e.g. third parties as universities and 

research laboratories in a Swedish context could bring interesting results and bring the 

research further. 

 

Fifth, as this study was of a cross-sectional nature and only investigated these firms at one 

certain point in time, conducting a longitudinal study in this area of supplier and customer 

integration and the impact on innovation should give more accurate results.  
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Appendix A - Questionnaire  
Hi, 

Thank you for participating in this survey. We are investigating how customer and supplier 

integration could affect firm’s financial performance. This study is important since prior 

research have shown that customer/supplier integration has proven to be greatly beneficial for 

manufacturing firms. However, no research has been conducted primarily on the Swedish 

market, which makes this investigation unique. If you would like to take part of our results 

you may write your e-mail address at the end of this survey. Remember that this survey is 

completely anonymous and the accumulated results will only be presented in the study.   

 

 
Product co-development 

 
To what extent does your organization 

integrate/co-ordinate activities with 

your suppliers? 

 
 
 
None                                          Extensive 

 
Joint product design 
 

 
1              2              3              4             5 
 

 
Joint process engineering  

 

 
1              2              3              4             5 

 
Joint production operations 

 

 
1              2              3              4             5 

To what extent does your organization 

integrate/co-ordinate activities with 

your customers? 

 
 
 
None                                          Extensive 

 
Joint product design 
 

 
1              2              3              4             5 
 

 
Joint process engineering  

 

 
1              2              3              4             5 

 
Joint production operations 

 

 
1              2              3              4             5 
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Information sharing 

 
To what extent does your organization 

integrate/co-ordinate activities with 

your suppliers? 

 
 
 
None                                          Extensive 

 
Share production plans 
 

 
1              2              3              4             5 
 

 
Share inventory mix/level information. 

 

 
1              2              3              4             5 

 
Share technological information. 

 

 
1              2              3              4             5 

 
Share marketing information.  

 

 
1              2              3              4             5 

To what extent does your organization 

integrate/co-ordinate activities with 

your customers? 

 
 
 
None                                          Extensive 

 
Share production plans 
 

 
1              2              3              4             5 
 

 
Share inventory mix/level information. 

 

 
1              2              3              4             5 

 
Share technological information. 

 

 
1              2              3              4             5 

 
Share marketing information.  

 

 
1              2              3              4             5 
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Product Innovativeness 

 
How do you describe the product 

innovation? 

 
 
Strongly                                       Strongly                                    
disagree                                          agree 

 
New to existing product 
 

 
1              2              3              4             5 
 

 
New to customer 

 

 
1              2              3              4             5 

 
New to market know-how 

 

 
1              2              3              4             5 

 
New to your technology know-how 

 

 
1              2              3              4             5 

 
New process technology in your industry 
 

 
1              2              3              4             5 
 

 
New process technology in your industry 

 

 
1              2              3              4             5 

 
First introduction into the market 

 

 
1              2              3              4             5 

 
Product explores new marketplace 

 

 
1              2              3              4             5 
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Product Performance 

 
How do you describe the product 

performance? 

 
 
Strongly                                       Strongly                                    
disagree                                          agree 

 
The product has achieved sales goals  
 

 
1              2              3              4             5 
 

 
The product has achieved our profit goal 
 

 
1              2              3              4             5 

 
The product has had great profitability 

 

 
1              2              3              4             5 

 

 
New product development process 

 
During what stage in the new product 

development process did you integrate 

your customers/suppliers? 

 
 
 
 

 
 
 
 
Select the stage where you first integrate 
suppliers/customers 

� Idea generation,   
 
� Business/technological assessment 
 
� Product/process concept development 
 
� Product/process engineering and 
      design 
 
� Prototype build, test and pilot/ramp- 
      up for operations 

To what extent do you involve lead 

users in the new product development 

process? 

 
 
Strongly                                       Strongly                                    
disagree                                          agree 

 
Customers’ benefit from the solution 
provided by the new product  
 

 
1              2              3              4             5 
 

 
Customers’ recency in the need for the 
new product.  
 

 
1              2              3              4             5 
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Firm profile 

 
Please fill in the choice that describes 

your firm 

 
 
 

 
Type of industry (please text your 
industry) 
 

 
 
 
 

 
Firm size (number of employees) 

  
                 1-250              250+        

 
Firm age (years) 

 
   1-5           5-10           10-20           20+ 

 
 
 
 

 
Respondent profile 

 
Please fill in the choice that describes 

you and your position in the firm 

 
 
 

 
Number of years working for this firm 
 

 
1-5           5-10           10-20           20+ 
 

 
Number of years working for this firm 
 

 
1-5           5-10           10-20           20+ 
 

 
Number of years working in the industry 

 

 
1-5           5-10           10-20           20+ 
 

 
My confidence level in answering this 

questionnaire 

 

Low                                                   High 
 
1              2              3              4             5 

 
 
 
 



 
82 

Appendix B - E-mail to the Swedish manufacturing firms	   
 

Hi, 

To include external actors in the product development process has become a common applied 

method by manufacturing firms the past 10 years. However, it is still cumbersome to measure 

the advantages it may bring to the firm. Linnaeus University in Växjö is now conducting a 

study that investigates the possible effects of integrating customers and suppliers into the 

product development process. It is of high importance that your firm participates in this study, 

as the reliability and validity of the study will depend on it. The study is also important for 

Swedish manufacturing firms as the results could contribute to the knowledge on how to 

manage external sources and increase the financial performance.  

 

All you have to do in order to participate in the study is to answer a web-based questionnaire 

that could be reached by clicking on the link below. The questionnaire should not take more 

than 5 minutes of your time. 

 

We would prefer that the one answering the questionnaire have good insights and knowledge 

on how the firm is managing the product development process (e.g. president, vice president 

or product managers).  

 

If you choose to participate in this study we will gladly share the results that could help you 

and your firm to become more effective and resourceful.  

 

If you have any questions about the study or the questionnaire feel free to respond to this e-

mail and we will come back to you as soon as possible.  

Thank you! 

 

Best regards, 

 

Conny Johansson, B.Sc. Linnaeus University, Växjö 

Simon Möllefors, B.Sc. Linnaeus University, Växjö 
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Appendix C - Reminder E-mail	  
 
Hi, 

A couple of days ago we sent you a web-based questionnaire regarding how your firm is 

managing external actors in the product development process. If you have responded to the 

survey then we are most grateful and thank you for your participation.  

 

However we would also like to send a reminder to those that have yet to participate. Your 

response is of high importance for the study and we would be most grateful if you would 

spare 5 minutes of your time to complete our survey.  

 

The original message we sent out to your firm can be seen below. 

 

Thank you in advance! 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
84 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Linnaeus University – a firm focus on quality and competence 
 
On 1 January 2010 Växjö University and the University of Kalmar merged to form Linnaeus University. This  
new university is the product of a will to improve the quality, enhance the appeal and boost the development 
potential of teaching and research, at the same time as it plays a prominent role in working closely together with 
local society. Linnaeus University offers an attractive knowledge environment characterised by high quality and  
a competitive portfolio of skills. 
 
Linnaeus University is a modern, international university with the emphasis on the desire for knowledge, 
creative thinking and practical innovations. For us, the focus is on proximity to our students, but also on the 
world around us and the future ahead. 
 
 
 
 
 
 
 
 
 
Linnæus University 
SE-391 82 Kalmar/SE-351 95 Växjö 
Telephone +46 772-28 80 00 
 


