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Abstract 

Does	high	products	complexity	&	production	cost	drive	high	customer	involvement	in	

product	development?	

Author:	Ellen	Wendel	

Tutor/Examiner:	Sarah	Philipson	

	

Background 

 

The purpose of this thesis first arose when interviewing the CEO and the chief of 

product development of a Swedish wood company. The lack of communication 

between the two of them and the overall information flow within the company 

seemed to me brutally bad. When leaving that company a question popped up: Do a 

low production cost/unit and/or a low product complexity on an industrial market 

result in low customer involvement? 

 

Problem focus/hypotheses 

 

Product failure is costly and time consuming; doing it right the first time can keep a 

company alive and give it competitive advantages, Matzler et	 al (1997). Customer 

involvement has proven to increase the chances for a successful product launch, von 

Hippel (1988), Lagrosen (2005), Pitta et	al (1996) and Matzler et	al	(1997). With the 

assumption that customer involvement can affect product development in a positive 

way, any conditions that might drive customer involvement in product development 

would be of interest. This thesis investigates three hypotheses concerning how 

product complexity and production cost drive customers involvement; 

H1:	High	product	complexity	positively	predicts	the	use	of	high	customer	involvement	

in	the	product	development.	

H2:	High	production	cost	positively	predicts	 the	use	of	high	customer	 involvement	 in	

the	product	development.	
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H3:	High	production	cost	and	high	product	complexity	together	positively	predicts	the	

use	of	high	customer	involvement.	

	

Method 

 

The main study was executed with surveys sent per e-mail. The investigated 

populations are wood component suppliers and machine suppliers. The suppliers 

were chosen to get a vast range of product complexity and production cost. The 

hypotheses were analyzed with chi-square statistics and percentages. 

   

To get a basic understanding of the industry, I first made a pre-study; interviewing 

two suppliers and telephone interviewing the head of glued edge pine panel issues 

at the Swedish Wood & Furniture Association.  

 

Findings  

 

Hypothesis 1 

I conclude that higher product complexity leads to higher customer involvement on 

both industries. This result gives more validation to the emerging theory stated by 

Richard et al (2004).  

Hypothesis 2 

 

This thesis validates hypothesis 2 among wood suppliers. I suggest future research 

to validate a possible theory the states that higher production cost drive higher 

customer involvement. 

 

Hypothesis 2 is not accepted on the machine supplier industry since the results 

were inconclusive. No overall pattern was found.  However, the result indicates that 

the hypothesis might be correct up until a certain level of complexity, after which 

the relationship is negative. 
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Hypothesis 3  

 

I consider hypothesis 2 to be validated on the wood supplier market. I suggest future 

research to validate a possible theory the states that higher production cost and 

product complexity and production cost combined drive higher customer 

involvement. 

The thesis result indicates that hypothesis 3, on the machine supplier market, might 

be correct up until a certain level of complexity and production cost combination, 

after which the relationship is negative. Hypothesis 3 cannot be accepted for the 

machine supplier industry since the results are inconclusive. 

General findings from the hypotheses  

All three hypotheses indicate a positive prediction that product complexity, 

production cost and the two variables combined will drive the behavior of “usage or 

no usage” of customer involvement, regardless of industry. 

Key words 

Production cost, product complexity, customer involvement, product development, 

B2B. 
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1.	Introduction	

 

The purpose of this thesis first arose when interviewing the CEO and the chief of 

product development of a Swedish wood company. The lack of communication 

between the two of them and the overall information flow within the company 

seemed to me brutally bad. The internal communication flow seemed ineffective and 

the customer contact appeared to be non-existing. Even though the product is a 

commodity and basically the same as its competitive products, they still make no 

effort to differentiate it. The product has faced a decreasing demand the last years 

and the company was facing bankruptcy until a new owner bought them. The 

company has got a second chance, but customer involvement seems to be as distant 

as before. When leaving that company a question popped up: Do a low production 

cost/unit and/or a low product complexity on an industrial market result in low 

customer involvement? 

1.1	Background 

 

The improvement of product development in the wood industry is more essential 

than ever. Organizations have been created both in Sweden and outside to find a way 

to improve and change product development, Forest Tech Europe (2008), VINNOVA, 

Woodwisdom. The power of competitive advantage through product development 

will soon come to an end in the wood product market. This is due to a non-moving 

market where new products are rarely developed. To secure the future success of 

the Swedish wood industry, companies have to create more innovations, change the 

product development and start collaborating with other companies, Wood material 

science & engineering (2008).  

 

The ultimate test of product innovation is consumer response, Pitta et	al	(1996).	To	

meet	 the	 needs	 of	 the	 customer	 companies	 require	 technical	 competence,	

integration	 competence	 and	 market/business	 knowledge.	 Successful	 product	
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development	 depends	 on	 understanding	 the	 customer,	 Lagrosen	 (2005).	 Using	

customers’	needs	and	wishes	as	a	starting	point	 in	product	development	 increases	

the	creativity	aspect	in	the	product	development	process,	Esbri	(2008).		

	

Consequently,	 it	 would	 be	 of	 value	 to	 investigate	 what	 drives	 the	 involvement	 of	

customers	in	product	development.	That	customer	involvement	is	crucial	in	product	

development	 is	 a	 proven	 fact	 and	 has	 been	 empirically	 validated	 by	 many,	 Von	

Hippel	 (1988),	 Lagrosen	 (2005),	 Pitta	 et	 al	 (1996),	Matzler	 et	 al	 (1997).	 Findings	

about	 which	 product	 and	 productions	 aspects	 that	 drive	 the	 involvement	 of	

customers	would	help	companies	to	know	how	their	competitors	are	most	likely	to	

behave	concerning	the	use	of	product	development	as	a	differentialization	strategy.	

It	will	map	how	the	wood	industry	and	its	suppliers	function	and	hopefully	lead	to	

an	awaking	about	the	necessity	to	develop	new	products.	

	

According	to	Hovgaard	et	al	(2004)	little	research	has	been	conducted	on	the	forest	

product	 industry.	 Little	 is	 known	 about	 the	 innovation	 practices	 and	 the	 product	

development.	 What	 is	 known	 is	 mainly	 about	 the	 furniture	 industry;	 an	 industry	

mostly	driven	by	fashion	and	the	end	customer.	Product	development	in	industrially	

orientated	sectors	may	differ	and	should	be	investigated	further.	The	future	success	

of	 forest	 industry	 products	 ought	 to	 be	 centered	 on	 new	products,	 new	 processes	

and	the	use	of	new	raw	materials,	Hovgaard	et	al	(2004).	

1.2 Problem discussion 

	

The	Swedish	forest	industry	does	not	have	a	well-developed	relationship	with	their	

suppliers.	The	suppliers	are	normally	not	specialized.	The	communication	between	

the	 companies	 and	 the	 suppliers	 is	 low	 and	 ineffective.	 Specialization	 leads	 to	

expertise	and	 innovation:	 It	 is	well	developed	 in	e.g.	 the	 car	 industry.	 In	 the	 forest	

industry	 innovations	 are	 rare,	 Fredriksson	 (2003).	 The	 Swedish	 wood	

manufacturing	industry	is	facing	intensified	global	competition.	In	many,	especially	
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smaller,	companies	that	struggle	for	their	survival	involves	an	imperative	to	find	new	

ways	of	 development	 in	order	 to	 increase	profit,	Ekberg	 (Technology	University	 of	

Luleå).		

One	example	of	a	Swedish	wood	market	 that	has	decreased	 is	 the	glued	edge	pine	

panel.	 Bengt	 Friberg	 at	 Wood	 &	 Furniture	 Association	 (Trä	 &	 Möbelförbundet)	

argues	 that	 this	market	has	dropped	17%	the	1st	half	of	2008	 in	comparison	with	

2007.	 Since	 1995,	 30	 Swedish	 companies	 have	 dropped	 to	 6	 due	 to	 foreign	

competition	pressure.	The	glued	edge	pine	panel	had	a	stronger	period	a	couple	of	

years	ago,	when	the	quality	of	the	Swedish	wood	was	well	rewound	and	the	demand	

from	international	markets	 increased.	However,	 foreign	competition	has	 improved	

their	quality	and	the	leap	advantage	the	Swedish	companies	had	have	disappeared.	

Friberg	argues	that	the	future	in	this	field	lies	in	processing	the	raw	material;	it	will	

be	 crucial	 in	 order	 to	 niche	 its	 self	 from	 international	 competitors.	 Specialization,	

technical	 improvements	 and	 design	 thinking	 can	 put	 the	 Swedish	 industry	 in	

advance	again.	

	

Despite	 efforts	 substantial	 shares	 of	 product	 developments	 fail,	 resulting	 in	 the	

launch	 of	 products	 not	 accepted	 by	 the	 market.	 The	 result	 of	 a	 failed	 product	 is	

wasted	resources.	The	reason	is	bad	communication	and	low	customer	involvement.	

Product	failure	is	costly	and	time	consuming;	doing	it	right	the	first	time	can	keep	a	

company	alive	and	even	give	it	competitive	advantages,	Matzler	et	al	(1997).	

	

With	the	assumption	that	customer	involvement	can	affect	product	development	in	a	

positive	way,	 any	 conditions	 that	might	 affect	 the	 choice	of	 customer	 involvement	

would	 be	 of	 interest.	 Do	 product	 complexity	 and	 how	much	 the	 product	 costs	 to	

produce	 matter?	 The	 circumstances	 of	 the	 product	 dictate	 not	 only	 what	 kind	 of	

technology	 a	 company	must	 have,	but	 also	 the	purchasing	behavior	 of	 the	 buyers,	

Richard	 et	 al	 (2004).	 So,	 does	 product	 complexity	 and/or	 production	 cost	 also	

dictate	if	the	company	chose	to	use	customer	involvement	in	product	development?	
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1.3 Purpose 

	

To	 find	 out	 if	 customer	 involvement	 in	 product	 development	 differs	 between	

products	 which	 are	 complex	 and	 those	 that	 are	 not.	 The	 purpose	 is	 also	 to	

investigate	 if	 customer	 involvement	 differs	 between	 products	 with	 high	 and	 low	

production	cost.	

1.4 Delimitations 

	

The	study	will	be	 limited	 to	wood	component	&	machine	suppliers	 in	the	Swedish	

forest	product	industry.	
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2. Theory 

	

The	chapter	has	5	theoretical	strands:	1	and	2:	It	begins	with	two	potential	drivers	

to	 involve	 customers	 in	 product	 development;	product	 complexity	 and	 production	

cost.	 3:	 As	 many	 of	 the	 studied	 companies	 produce	 commodities,	 theories	 on	

commodities	will	be	 introduced.	4:	Theories	 on	product	 and	 process	development	

are	 the	 foundations	 of	 the	 thesis.	 5:	 Finally	we	will	 introduce	 theory	 of	 customer	

involvement.		

2.1 Product complexity 

	

According	 to	 Richard	 et	 al	 (2004)	 manufacturers	 of	 complex	 products,	 in	 the	

environmental	 industry	context,	started	to	realize	that	early	customer	involvement	

in	 product	 development	 effectively	 decreases	market	 uncertainty,	 production	 cost	

and	time-to-market.	

	

According	to	Eppinger	et	al	(2004)	product	complexity	is	divided	into	three	parts:	

	

1.		The	number	of	product	components	to	specify	and	produce.	

2.	The	number	of	 interactions	to	manage	between	 these	components,	named	parts	

coupling.	

3.	 The	 degree	 of	 product	 novelty.	 Eppinger	 et	 al	 (2001)	 argues	 that	 product	

complexity	is	driven	by	a	number	of	factors;	choices	in	performance,	technology	and	

product	architecture.	

2.2 Production cost/unit 

 

The	 production	 cost	 is	 an	 important	 variable	 when	 choosing	 overall	 corporate	

strategies,	 the	 cost	 of	 the	 product	 dictates	 the	 lowest	 boundary	price	 the	 product	

will	have	and	is	therefore	crucial	to	keep	as	low	as	possible,	Sloman	et	al	(2007).	
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The	theory	of	production	cost	can	be	defined	in	different	ways,	Cooper	et	al	(1988),	

Sloman	 et	 al	 (2007).	 The	 cost	 price	 calculation	 is	 commonly	 used	 in	 the	

manufacturing	 industry	 to	 calculate	 the	 production	 cost/unit.	 A	 single	 product	

carries	 its	own	costs.	The	price	of	 the	end	product	shall	cover	the	costs	of	 its	own	

production	to	reach	a	positive	result.	Thus,	 it	 is	 the	ground	of	 the	product	pricing.	

Profit	 is	calculated	by	subtracting	the	total	revenues	with	the	total	production	cost	

of	that	product,	Andersson	(2008).	

2.3 Commodity product 

	

A	huge	part	of	Swedish	forest	products	are	commodities.	A	commodity	has	the	same	

features	 as	 other	 products	 on	 the	market,	 the	 difference	 lying	 in	 the	 price	 of	 the	

product.	 The	 fact	 that	 buyers	mainly	 consider	 the	 price	 of	 the	 product	 leads	 to	 a	

limited	 information	 flow	 between	 the	 suppliers	 and	 the	 customers.	 The	 bad	

information	 flow	 influences	 the	 commodity	 producer	 negatively.	 If	 the	 needs	 and	

wants	of	 the	 final	customer	will	not	reach	the	supplier,	 they	may	not	satisfy	those	

needs,	 Johansson	 (2004).	 The	 use	 of	 innovation	 is	 crucial	 in	 industrial	markets.	 If	

this	is	not	accomplished	there	is	a	high	risk	of	ending	up	with	a	commodity	product,	

McQuiston	(2004).	

2.4 Product development 

	

According	 to	 Ulrich	 et	 al	 (1995,	 p.	 2)	 the	 definition	 of	 product	 development	 is:	

“Product	 development	 is	 the	 set	 of	 activities	 beginning	 with	 the	 perception	 of	 a	

market	opportunity	and	ending	in	the	production,	sale	and	delivery	of	a	product.”	

2.4.1 Industrial market product development 

 

According to Gounaris et	 al	 (2001) industrial goods companies are not as market 

orientated as consumer goods companies, including looking into different cultural 

needs and general behavior. The lack of market orientation is a result of mostly 
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having engineers and R&D orientated mangers rather than marketing orientated, 

Hlavaeck (1980). As a result more value is given to technical aspects rather than 

selling aspects. A reason why industrial companies are more sales orientated then 

market orientated could be that the buyers build long-term relations with the 

suppliers, Gounaris et	 al (2001), Gansean (1994).  Industrial companies pay more 

attention to the product technology and how to achieve competitive advantage 

through technological superiority.  The relation is “lock in” of the buyer with the 

supplier rather than looking for new.  To gain competitive advantage companies 

ought to focus on market orientation, such as in the use of design, implementing 

market research and strategic marketing, Gounaris et	al (2001). 

2.4.2 Two types of product development 

 

Product development can be either radical or incremental. Incremental product 

development modifies already existing products or adds features to them. The 

development process focuses on customer preferences. Those preferences will be 

the base for how the product shall be modified. It is essential for companies working 

on volatile markets to base their product development to compete with new product 

lines, Ulrich et	 al (2000). Radical product development focuses on new business 

through product and/or processes that change the economies of a business; the 

target is a new market, Ettlie et	al (1984). 

2.5 Process development 

 

According to Pisano (1994) the fundamental challenges of process development are 

quite similar across industries, despite differences in specific activities. Process 

development starts with the targets for process performance: Unit cost, capacity, 

quality levels, critical tolerances or other operating characteristics. The goal is to 

find a process that either optimizes the efficiency or produces the product to a lower 

cost. Integrated problem solving is essential for successful process development. 

There are three stages in the process development: Process research, pilot 
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development and commercial start up. 

 

The process research stage defines the basic structure of the process. The main idea 

is to describe the architecture and a holistic view of the process rather than 

explaining it in detail. This stage would in product development be called concept 

development. 

 

The pilot development stage is about scaling up the process to some immediate scale 

and selecting recreation parameters, timing, temperature and pressure. This would 

optimize the efficiency of the process. The stage relies on data on how the actually 

production runs rather than on theories, as in the previous stage. 

 

The commercial start up involves not only scaling up the process to a functional 

stage but also adapts it to the plant where the product will be produced. It is a phase 

were often unanticipated problems arise. The biggest issue is when the R&D process 

meets the reality of the plant. 

 

2.6 Customer involvement 

 

Sandén (2007) states the customer involvement can be defined in two ways; 

 

1. Customer involvement includes all communication with the customer in 

relation with the product development process. 

2. The company tries to identify needs which the client is not aware of. Needs 

that are difficult to concretize is also attempted to be investigated. The 

biggest advantages with customer involvement are to identify these latent 

needs. 
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2.6.1 Customer involvement categories 

 

Kaulio (1998) defines three categories of customer involvement; Product 

development for the customer, product development with the customers and 

product development by the customers. 

2.6.1.1 Product development for the customer. 

 

This product development approach focuses on products that are designed on the 

behalf of the customers. Data on users, general theories and models of customer 

behavior are used as a knowledge base for design. This approach includes specific 

studies of customer, such as interviews or focus groups. The product development 

process is based on customer data. Quality function deployment is a customer 

involvement method that is included under this profile. Quality function deployment is 

defined as “A system to secure that customer needs drive the product design and 

production process.” Customers are only involved in the initial face of the product 

development process. The thoughts and preferences of the customers are interpreted by 

designers and put into product characteristics, Sullivan (1986).	The	designer	is	the	force	

of	the	product	development	and	the	customer	is	a	bare	data	collecting	resource. 

2.6.1.2	Product	development	with	the	customers.	

	

This	 approach	 is	 focusing	 on	 the	 customer,	 using	 data	 on	 customer	 preferences,	

requirements	and	needs.	Concepts	and	prototypes	of	customer	needs	are	presented	

so	that	customers	can	tell	if	it	would	be	a	solution	to	their	needs.	It	is	an	approach	

used	to	keep	a	formal	dialog	with	the	customers.	

	

Concept	testing	is	one	of	the	methods	categorized	under	“product	development	with	

the	customer”.	The	method	involves	the	customer	in	the	early	stages	of	the	product	

development.	 It	 is	mostly	used	 for	 consumer	 packaged	goods	 and	durables,	 but	 is	

also	 used	 for	 industrial	 products.	 The	 presentation	 of	 the	 product	 should	 offer	 a	

realistic	 description	 of	 the	 proposed	 product,	 using	 sketches,	 mock-ups	 and	
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prototypes.	This	is	to	facilitate	the	response	of	the	customer.	To	receive	reactions	of	

the	products	functions	and	features,	customers	evaluates	product	ideas	and	the	firm	

can	implement	the	changes	needed,	Moore	(1982).	

	

A	second	method	is	beta	testing.	The	beta	test	 is	applied	in	the	 latter	stages	of	 the	

product	 development	 process	 and	 aims	 at	 determining	 if	 the	 product	 satisfies	

customers.	The	beta	test	is	commonly	used	in	software	engineering	and	is	a	type	of	

field	 test,	 which	 includes	 collecting	 the	 information	 by	 using	 observations	 or	

historical	 studies.	 It	 is	 recommended	 that	 beta	 testing	 should	 not	 be	 the	 only	

method	used	to	get	feedback	from	the	customers,	as	the	reflections	of	the	customers	

would	be	too	late	in	the	product	development	process,	Dolan	et	al	(1993).	

	

A	third	method	is	the	user-oriented	development;	it	is	a	human	factors/ergonomics	

engineering	 approach	 to	 product	 design.	 A	 systematic	 analysis	 of	 the	 relation	

between	user,	product,	 task	and	environment	 leads	 to	 the	 initial	problem	analysis.	

The	analysis	focuses	usage	requirements	rather	than	product	features.	Field	tests	of	

several	of	prototypes	are	tested	on	customers	and	then	modified	by	designers.	The	

designer	plays	a	crucial	role	in	this	method.	The	field	of	applications	 is	diversified,	

including	 the	 design	 of	 military	 outfits,	 interior	 design	 and	 hand	 tools,	 Kaulio	

(1998).	

2.6.1.3	Product	development	by	the	customers.	

	

This	 approach	 is	 focusing	 on	 customer	 participation;	 the	 customers	 do	 not	 only	

share	their	problems,	needs	and	wants	but	participate	actively	in	finding	a	solution.	

The	customers	have	a	more	active	role	and	are	engaged	in	the	process	of	developing	

solutions	 to	 their	 needs.	 It	 is	 done	 using	 small	 interview	 groups,	 not	 one-to-one	

interviews.	Two	customer	involvement	methods	included	here	are;	

	

Consumer	 idealized	 design;	 a	 method	 emphasizing	 customer	 involvement	 in	 the	

conceptual	 design	 stage.	 It	 is	 the	 second	 stage	 of	 the	 design	 process	 where	 the	
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physical	solutions	have	to	fit	the	design	specifications,	Hsu	et	al	(1998).	It	focuses	on	

early	 customer	 involvement	 by	 using	 an	 exercise	 similar	 to	 focus	 groups.	

Participants	are	carefully	picked	from	the	target	market.	To	achieve	the	best	 result	

the	group	should	be	as	diverse	as	possible.	The	basic	idea	behind	the	approach	is	to	

get	 the	 customer	 to	 forget	 existing	 products	 and	 ignore	 the	 feasibility	 of	 a	 new	

design.	Each	session	begins	with	a	blank	piece	of	paper.	The	role	of	the	customer	is	

to	 identify	 the	 basic	 requirements	 and	 actively	 find	 new	 solutions	 to	 their	 own	

needs,	Cincianntelli	et	al	(1993).	

	

A	 second	method	 is	 the	 lead	user	method.	Von	Hippel	 et	 al	 (1998)	 argue	 that	 the	

lead-user	method	 is	 the	 best	way	 to	 get	 solution	 data.	 Lead	 users	 are	 faced	with	

needs	that	often	will	become	general.	Lead-users	face	them	months	or	years	before	

the	so-called	bulk	of	the	marketplace.	Lead-users	are	positioned	to	benefit	massively	

by	finding	a	solution	of	those	needs.	The	lead-user	method	is	carried	out	in	a	 four-

step	process:	

	

1. Specifying	lead	user	indicators.	

2. Identifying	lead	user	groups.	

3. Generating	concepts	or	products	with	lead	users.	

4. Testing	lead	user	concepts	on	ordinary	users	
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2.6.2	Success	in	product	development	through	customer	involvement	

	

Successful	 customer	 involvement	 if	 used	 in	 a	 correct	 manner	 could	 lead	 to	

competitive	 advantages.	 Alam	 (2002)	 describes	 the	 benefits	 of	 customer	

involvement	in	product	development	as	following:	

	

1. Reduced	 cycle	 time.	 To	 compete	 on	 the	 fast	 moving	 market	 it	 is	 often	

important	that	the	development	process	is	fast.	

2. User	 education.	 The	 user	 can	 be	 educated	 about	 the	 use	 of	 the	 product	

and	its	attributes.	

3. Rapid	diffusion.	An	early	marketing	push	of	the	product	can	lead	to	earlier	

acceptance	on	the	market.	

4. Improved	 public	 relations	 can	 be	 accomplished	 before	 the	 product	 hits	

the	market.	

5. Long-term	 relationship	 can	 be	 created	 through	 producer-user	

relationships.	

6. Superior	 and	 differentiated	 service,	 customer	 involvement	 can	 lead	 to	

products	which	include	unique	benefits	and	better	values	for	the	user.	

2.6.3	Negative	aspects	of	customer	involvement	

	

Companies	 that	 are	 not	 using	 customer	 involvement,	 often	 excuses	 themselves	 by	

the	 cost.	 Both	 indirect	 and	 direct	 costs	 are	 essential.	 The	 number	 of	 clients	 is	

relevant;	 can	 the	 companies	 please	 all?	 Having	 too	 few	 clients	was	mentioned	 by	

Lagrosen	(1995)	as	one	of	the	reasons	given	for	not	using	customer	involvement.	

	

According	to	Alam	(2002)	reasons	for	not	using	customer	involvement	are:	

	

1. The	 organizational	 structure	 and	 the	 culture	 can	 hamper	 customer	

involvement	and	make	some	companies	reluctant	to	its	benefits.	

2. Customer	involvement	is	difficult	and	complicated.	
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3. Perceived	increased	workload	that	demands	more	resources	in	terms	

of	time	and	money.	

4. Perceived	 increased	uncertainty	of	 the	project,	as	 the	client	behavior	

is	unknown.	

5. Customer	might	steal	the	product	ideas.	

6. Customer	does	not	possess	right	knowledge.		

	

Each	company	has	to	weigh	the	positive	and	the	negative	aspects	and	decide	what	is	

best	 for	 them.	 The	 aspects	 must	 be	 analyzed	 economically	 and	 weighed	 to	 the	

increased	 profits.	 The	 value	 of	 customer	 involvement	 is	 hard	 to	 transfer	 into	

economic	 terms.	 Consequently,	 it	 is	 problematic	 to	 prove	 the	 profitability	 of	 the	

customer	involvement,	Alam	(2002)	

2.4 State of the art 

 

Depending on the state of the art or the frontier of science, there are different types 

of contexts for problem formulation. These contexts are dominant theories, 

emerging theories or gap in theories. A dominant theory is a theory that is 

empirically validated by many authors and scientists and is generally accepted. An 

emerging theory is to some extent accepted and empirically validated by other 

scientists. Gap in theories is when there are no proposed explanations for a 

phenomenon. 

2.4.1 Dominating theory  

 

There are many authors arguing that a successful product development is 

accomplished through customer involvement, Lagrosen, (2005), Kaulio (1998), Pitta 

et	 al	 (1996),	 Matzler	 et	 al	 (1997).	 Eric	 Von	 Hippel	 (1988),	 (2001)	 states	 that	

knowing;	understanding	and	working	with	the	customer	are	essential	 factors	for	a	

successful	 product	 development.	 Alam	 states	 the	 6	 factors	 that	 make	 product	

development	 more	 successful	 through	 customer	 involvement,	 Echeverri	 (2005),	
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Kristensson	(2008),	Trevor	(2004).	

2.4.2 Emerging theory 

Richard	et	al	(2004)	theory	is	that	customer	involvement	in	product	development	is	

positively	 predicted	 by	 product	 complexity	 and	 formalization,	 and	 inversely	

predicted	 by	 decentralization.	 It	 is	 a	 study	 that	 examines	 the	 effects	 of	

environmental	 contexts,	 such	 as	 technological	 turbulence.	 The	 role	 of	 product	

complexity	 and	 the	 implementation	 of	 customer	 orientation	 have	 received	 little	

literature	 attention.	 Richard’s	 et	 al	 (2004)	 theory	 have	 been	 accepted	 by	

Biligin(2006)	and	Ngamkroekjoti	(2008).	

2.4.3 Gap in theory 

Production	cost	has	never	been	investigated	as	a	variable	for	customer	involvement	

in	product	development.	Production	complexity	and	production	cost	combined	has	

never	been	investigated	in	this	context	before. 

This	thesis	may	give	more	validation	to	the	emerging	theory	stated	by	Richard	et	al	

(2004)	 and/or	 establish	 a	 new	 theory	 about	 high	 production	 cost	 and/or	 high	

product	 complexity	 and	 high	 production	 cost	 combined	 as	 variables	 which	

positively	predicts	a	higher	degree	of	customer	involved	product	development.	

2.5 Model for analysis 

 

The	 model	 demonstrates	 the	 possible	 affect	 that	 product	 complexity	 and/or	

production	cost	and	the	variables	combined	could	have	on	customer	involvement	in	

product	development.	The	success	of	product	development	will	not	be	investigated	

in	this	thesis	but	is	the	end	result	of	using	customer	 involvement.	Thus,	 the	model	

would	not	be	complete	if	not	featured.	
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2.6 Hypothesis 

 

That successful product development is acquired through customer involvement is a 

dominant theory. This dominant theory will not be investigated in this thesis. This 

thesis investigates if product complexity and/or production cost and/or the two 

variables combined positively predict customer involvement in product 

development. 

H1: High product complexity positively predicts the use of high customer involvement 

in the product development. 

H2: High production cost positively predicts the use of high customer involvement in 

the product development. 

H3: High production cost and high product complexity together positively predicts the 

use of high customer involvement. 
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3.	Method	
	

With	the	purpose	to	answer	the	three	hypotheses	of	the	thesis	the	following	choices	

have	been	made.	

3.1	Quantitative	method		

	

The	 theories	 are	 the	 foundation	 of	 this	 thesis;	 the	 purpose	 is	 to	 investigate	 if	 the	

theories	exist	in	reality	through	the	empirical	data.	The	collected	empirical	data	will	

be	analyzed	and	 interpreted	 in	relation	 to	 the	 theories.	This	 is	a	deductive	way	of	

writing	a	thesis,	Andersen	(1998).	

	

Quantitative	studies	are	characterized	by	scientific	methods,	formulas,	statistics	and	

mathematics.	 The	 empirical	 research	 focuses	 on	 mapping	 out,	 analyzing	 or	

explaining	the	investigated	area	in	variables,	Befring	(1994).	

	

Befring	 (1994)	 argues	 that	 if	 the	 goal	 of	 the	 thesis	 is	 investigate	 a	 trade	 of	 a	

population	or	an	industry,	the	best	method	is	to	use	survey	studies	or	in	nicer	words	

a	 descriptive-analytic	 study.	 A	 survey	 is	 done	 by	 collecting	primary	 data	 from	 the	

specific	populations.	My	survey	will	sample	the	two	populations.	

	

The	purpose	of	the	thesis	is	based	on	hypotheses	that	will	map	out	a	behavior	in	two	

industries.	Using	a	quantitative	research	would	give	the	most	satisfying	results	when	

using	a	survey	to	gather	the	empirical	data,	Bryman	(1997).	

3.2	Survey	

	

Surveys	 are	 standardized	 interviews	 where	 respondents	 answer	 to	 the	 same	

questions,	Halvorsen	(1992).	The	survey	was	sent	per	e-mail.	A	negative	aspect	of	

email	 survey	 is	 that	 emails	 are	 easier	 to	 forget	 among	 other	 emails	 than	 regular	
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post.	To	improve	the	probability	that	the	respondents	would	answer,	a	phone	call	to	

each	respondent	was	made	before	the	email	was	sent	out.	

	

Using	a	survey	reduces	the	amount	of	information	and	will	make	it	easier	to	handle	

the	 empirical	 data	 for	 the	 analysis,	 Halvorsen	 (1992).	 This	 survey	 has	 fixed	

structure	 for	 most	 of	 the	 questions,	 but	 there	 are	 optional	 answers	 where	

companies	 might	 use	 several	 methods	 than	 the	 choices	 submitted	 in	 the	 survey.	

This	is	called	structured	surveys,	Halvorsen	(1992).	

 

A	few	chosen	persons	shared	their	perception	of	the	questions.	If	the	questions	were	

not	perceived	to	measure	the	intended	concepts,	they	were	modified.	It	is	important	

to	 take	 into	 considerations	 that	 the	 respondents	might	 respond	 out	 of	 what	 they	

perceive	 to	 be	 in	 the	 best	 interest	 of	 the	 company.	 This	 is	 something	 that	 was	

considered	 in	 the	 analysis	 and	 conclusion	 of	 the	 thesis.	 Since	 the	 respondents	

receive	the	survey	per	email,	I	as	a	researcher	will	not	influence	them	when	filling	it	

out.	 I	 might	 still,	 be	 subjective	 when	 analyzing	 the	 data.	 The	 hypotheses	 will	 be	

analyzed	through	chi	square	statistics	and	percentages.		

3.2.1 Sampling/selection 

 

The	surveys	include	machine	suppliers	and	wood	component	suppliers.	The	choice	

was	made	 to	 identify	 differences	 in	 product	 complexity	 and	 production	 cost.	 The	

intent	was	 to	gather	 substantial	numbers	of	 respondents	 to	 increase	 the	 inference	

level	of	the	results.	

	

The	 population	 was	 sampled	 by	 picking	 respondents	 randomly	 from	 a	 list,	 Trost	

(2007).	

	

The	respondents	are	either	in	charge	of	the	company	production,	CEO’s	or	owners.	A	

complete	 list	 of	 the	 respondent’s	 jobs	 can	 be	 found	 under	 4.1.1	 Company	

information	in	the	empirical	chapter.		
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The	 Swedish	Wood	 and	 Furniture	Association	 (Trä	 och	möbelförbundet,)	 have	 63	

wood	 component	 suppliers	 registered	 today;	 this	 excludes	 packing,	 pallets	 and	

wood	carpentries	suppliers.	It	also	excludes	companies	that	mostly	sell	end	products	

and	to	end	consumers.	Out	of	these	63	companies	I	have	spoken	to	55	on	the	phone	

and	there	after	sent	out	the	survey.	The	remaining	could	not	be	reached	through	by	

calling	 due	 to	 different	 circumstances.	 Therefore	 the	 survey	 has	 been	 sent	 out	

without	notification.	I	have	received	36	surveys.			

	

66	 “wood	 processing	 machine	 suppliers”	 were	 found	 in	 the	 yellow	 pages.	 Out	 of	

these	machine	 suppliers	only	 a	 few,	approximately	5,	were	actually	manufacturing	

companies.	Most	of	the	suppliers	are	retailers	and	purchase	machines	from	abroad	

or	work	as	agents	for	foreign	machine	manufactures.	The	foreign	machine	suppliers	

were	 chosen,	 as	 they	 sell	 to	 Swedish	 retailers.	 The	 wood	 machine	 suppliers	 are	

mostly	located	in	Italy,	Germany	and	Czech	Republic.	After	receiving	only	10	out	of	

20	surveys	from	Sweden	and	Europe,	I	decided	to	send	surveys	to	manufactures	to	

USA.	To	find	information,	I	joined	Wood	Machine	Manufactures	of	America.	Most	of	

their	member	 companies	 are	 not	pure	wood	machine	manufactures.	 I	 sent	 out	60	

emails	to	the	wood	machine	manufacturers.	Though	I	knew	it	was	going	to	be	hard	

to	collect	surveys,	I	was	surprised	that	 it	was	almost	impossible	to	receive	surveys	

from	 foreign	 companies.	 Despite	 many	 calls,	 emails	 and	 fax	 I	 only	 received	 18	

qualified	companies;	a	disappointing	result.	

	

Calling	 companies	 before	 sending	 the	 email	was	beneficial.	 If	 the	 respondent	 says	

yes	he/she	is	more	likely	to	answer	the	survey,	making	a	personal	commitment.	This	

was	 the	 case	 in	 Sweden,	 whereas	 the	 international	 companies	 that	 I	 called	

responded	just	as	poorly	as	those	that	I	could	not	reach.	

	

To	 know	who	 had	 answered	 the	 survey	 and	who	 had	 not,	 Trost	 (2007),	 a	 special	

email	 account	 was	 registered	 to	 better	 control	 which	 respondent	 answered	 and	

when.	 Loss	 analysis	 is	 important	 and	 this	 shall	 be	 done	before	 the	 analysis,	 Trost	
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(2007).	

The	generalization	of	the	result	of	the	thesis	would	be	fairly	high	for	wood	suppliers	

since	 57.1%	 (36/63	 companies).	 Sadly	 the	 response	 frequency	 for	 the	 machine	

suppliers	is	notably	low;	22.5%	(18/80companies).		

3.3	Pre-study	

	

To	 better	 understand	 the	 concepts	 of	 the	 thesis	 two	 face-to-face	 interviews	were	

conducted.	One	of	the	interviews	was	with	a	wood	machine	supplier,	Thomas	Frick	

AB.	 The	 interview	was	 conducted	 with	 Per	 Andersson	 and	 Johan	 Andersson.	 The	

second	 interview	was	 conducted	with	 a	wood	 component	 supplier,	 ESS	 ENN.	 The	

pre-interviews	were	carried	out	to	get	a	deeper	 insight	into	how	the	companies	 in	

the	different	industry	conduct	product	development.	In	these	interviews	I	tested	the	

survey	questions	to	ensure	that	they	were	properly	understood.	The	interviews	gave	

information	on	different	types	of	suppliers,	which	will	improve	the	understanding	of	

the	survey	answers.	This	information	will	be	presented	in	the	analysis	chapter.	

	

I	have	conducted	a	telephone	interview	with	Bengt	Friberg	at	the	Wood	&	Furniture	

Association.	To	obtain	information	about	the	current	situation	on	the	Swedish	glued	

edge	pine	panel	market.	

3.4	Operationalization	

	

Translating	 a	 concept	 based	 on	 theories	 into	 empirical	 measurements	 is	 called	

operationalization.	 Can	 the	 investigated	 phenomenon	 be	 translated	 into	 verbal	 or	

numerical	 form?	 Patel	 et	 al	 (2003).	 In	 the	 following	 section	 the	 questions	will	 be	

analyzed.	What	the	questions	are	set	out	 to	 investigate	and	why	 it	 is	 important.	In	

this	 thesis	 the	 concepts	 definition,	 in	 the	 theory	 section,	 have	made	 it	 possible	 to	

operationalize	 the	 theory	 into	 questions.	 The	 get	 an	 objective	 view	 the	 questions	

were	 tested.	 If	 the	 operationalization	 was	 not	 understood	 properly	 they	 were	
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revised.	

3.4.1. Company information 

	

	

	

	

 

 

	

	

This	 is	 the	general	part	of	 the	questionnaire.	The	 first	 question	 is	 asked	 to	gather	

information	about	who	the	respondent	is	and	what	he	does.	This	is	relevant	because	

it	 will	 tell	 us	 about	 his	 expertise.	 If	 the	 respondent	 has	 little	 knowledge	 about	

product	development	his	answers	might	not	be	accurate.	The	second	question	is	to	

see	 the	 respondent’s	 general	 view	 of	 the	 company.	 The	 question	 is	 based	 on	 the	

theory	 of	 Sundström	 et	 al	 (2005).	 The	 respondent’s	 view	 of	 the	 company	 is	

interesting	knowledge,	as	the	action	of	the	company	may	not	say	the	same	thing.	

3.4.2 Product development 

 

 

 

 

	

	

	

	

	

	

The	 first	 four	 questions	 are	 asked	 to	 understand	 how	 innovative	 the	 company	 is.		

Even	 if	 the	hypothesis	are	based	on	 any	kind	of	product	development	 it	would	 be	

 

1. How	many	employees	are	involved	in	the	product	development?		

2. How	many	product	lines	does	the	company	have	in	their	product	portfolio?	

3. How	many	new	products	have	been	developed	the	last	10	years?			

4. How	many	new	process	processes	have	been	developed	the	last	10	years?	

5. Is	product	development	concentrated	to	modify	existing	products	or	is	the	

focus	on	producing	fundamentally	new	products?	

 

	

1. What	is	your	name	and	your	responsibility	in	product	development?		

2. Do	you	see	your	company	as	a	technology	focused	company	or	a	customer-	

focused	company?	
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interesting	 to	 know	 if	 a	 company	 that	 is	 innovative	 would	 use	 a	 higher	 share	 of	

customer	involvement	than	a	company	that	is	not.	The	fifth	question	is	based	on	the	

Ulrich	 et	 al	 (2000)	 theory	 of	 radical	 and	 incremental	 product	 development.	 This	

question	 will	 give	 knowledge	 about	 what	 type	 of	 product	 development	 that	 is	 at	

focus	 in	 each	 company.	 This	 information	 will	 be	 used	 to	 compare	 if	 radical	 or	

incremental	product	development	have	different	approach	to	customer	involvement.	

3.4.3 Customer involvement 

 

 

 

 

 

 

 

 

 

 

	

Customer	involvement	is	clearly	important.	The	main	question	is	whether	customer	

involvement	 exists	 in	 product	 development.	 It	 is	 important	 to	 know	 as	 it	 is	 a	

building	stone	of	the	hypothesis.	Sub	questions	1.3	and	1.5	are	based	on	the	theory	

of	 Alam	 (2002).	 The	 reasons	 why	 companies	 use	 or	 do	 not	 use	 customer	

involvement	are	important	for	the	analysis.	It	could	tell	us	how	the	companies	think	

about	customer	involvement	in	product	development.	Sub	question	1.1	refers	back	

to	the	five	different	methods	of	customer	involvement	from	the	theory	section.	The	

knowledge	 of	 what	 kind	 of	 methods	 companies	 are	 using	 is	 of	 interest	 for	 the	

analysis	 of	 the	 thesis.	With	 this	 information	 a	mapping	of	wood	product	 suppliers	

can	be	made.	Telling	us	what	kind	of	customer	involvement	they	use	and	why.	

 

 

 

1. Do	you	involve	customers	in	your	product	development?		

2. 	If	yes,	in	what	way	do	you	involve	the	customer?	

3. 	What	are	the	reasons	for	using	Customer	in	the	product	development?	

4. 	If	answered	“Other	Reasons”,	what	would	they	be?		

5. 	If	the	company	does	not	use	customer	in	the	product	development,	what	is	that	

reason?		

6. 	If	answered	“Other	Reasons”,	what	would	they	be?		
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3.4.4 Production cost 

  

 

 

 

The	question	is	asked	to	see	the	total	cost	of	the	product.	It	is	crucial	for	hypothesis	

2	 as	 it	 predicts	 that	 production	 cost/unit	 is	 a	 variable	 for	 choosing	 customer	

involved	 product	 development.	 The	 question	 is	 based	 on	 Anderson’s	 (2008)	 the	

theory	of	cost	price.	

3.4.5 Product complexity 

 

 

 

 

 

 

 

The	three	questions	have	a	common	purpose	to	determine	the	product	complexity.	

In	hypothesis	1	the	product	complexity	is	the	main	theory.	It	is	therefore	crucial	to	

ask.	The	questions	are	composed	according	to	the	definition	made	by	Eppinger	et	al	

(2004).	 	 How	 many	 work	 operations	 that	 are	 need	 is	 asked	 to	 find	 out	 the	

interrelation	 of	 the	 components.	 This	 is	 a	 crucial	 factor	 when	 measure	 product	

complexity,	Eppinger	et	al	(2004).	

	

	

	

	

1.1			How	many	components	does	this	product	consist	of?	

1.2	When	was	this	product	launched?	

1.3	How	many	work	operations	are	need	to	complete	the	production	process?	

 

	

1. Choose	the	product	which	is	sold	the	most	from	the	portfolio.	What	is	the	cost	

price	of	the	product	for	the	company?		
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3.5 Classification models 

 

To be able to analyze the empirical data I have to make the collected information 

measurable.  

3.5.1 Product complexity 

 

Product complexity is divided into three parts, Eppinger et	al	(2004):	

	

1.		The	number	of	product	components	to	specify	and	produce.	

2.	The	number	of	 interactions	to	manage	between	 these	components,	named	parts	

coupling.	

3.	 The	 degree	 of	 product	 novelty.	 The	 third	 question	 is	 substituted	 with	 the	

development	pace	of	products	within	the	company.	

3.5.1.1	Product	complexity	classification	

	

The	product	complexity	has	been	categorized	accordingly:	To	make	it	easier	to	

visualize	a	model	will	be	demonstrated	last.		

	

Low	complexity	

	

- The	product	consists	of:	1-10	components.	

- The	manufacturing	process	consists	of:		0-	25	work	operations.	

- Number	of	developed	products	the	last	10	years:	0-25	products	

	

Medium	complexity	

	

- The	product	consists	of:	1-10	components.	

- The	manufacturing	process	consists	of:		0-	25	work	operations.	

- Number	of	developed	products	the	last	10	years:	≥	26	products.	
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- The	product	consists	of:	11-100	components.	

- The	manufacturing	process	consists	of:		1-	25	work	operations.	

- Number	of	developed	products	the	last	10	years:	0-5	products.	

 

High complexity 

 

- The product consists of: 11-100 components. 

- The manufacturing process consists of:  1- 25 work operations. 

- Number of developed products the last 10 years: ≥6	products.	

	

- The	product	consists	of:	101-1000	components.	

- The	manufacturing	process	consists	of:	0-10	work	operations.	

- Number	of	developed	products	the	last	10	years:	0-50	products.	

 

Very high Complexity 

 

- The product consists of: ≥ 101 components. 

- The manufacturing process consists of: ≥ 0-10	work	operations.	

- Number	of	developed	products	the	last	10	years: ≥	51	products.	

	

Model	for	visualization:	

	

	

	

components	1-10	 components	11-100	

	

	 	

operations	0-10	 operations	11-25	 operations	0-10	

	New	products	0-5	

	

		

	 	New	products	6-25	 		 		 		

	New	products	26-50	 		 		 		

	New	products	≥	51	
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Based on Eppinger et	al (2004) theory about product complexity we operationalize 

complexity based on a classification of the information on the number of produced 

products, work operations and components, given by the respondents. The 

combinations of these three variables are used to distinguish three levels of 

complexity according to the above matrix. 

3.5.1.2 Production cost classification 

 

The different production costs will be classified accordingly: 

 

Group 1: ≤10	SEK	

Group	2:	11-100	SEK	

Group	3:101-	1000	SEK	

Group	4:	1001-	10.000	SEK	

Group	5:	10001-	100.000	SEK	

Group	6:	100.001–1.000.000	SEK	

Group	7:	≥1.000.00	SEK

 

 

 

 

 

Components 101-1000 Components 1001- 10000     

operations 

0-10 

operations 

11-25 

operations 

0-10 

operations 

11-25 

operations 

26-50 

operations 

≥ 51 

      

 

    

      

 

  

     

  

    

 

          

New products 0-5 

New products 6-25 

New products 26-50 

New products ≥ 51 

Low complexity   

Medium complexity   

High complexity   

Very high complexity            
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3.5.1.3	Customer	involvement	classification	

In this thesis customer involvement methods are classified in four different levels, 

built on Kaulio’s theory. 

 

1.	None.		

	

The company does not use customer involvement in product development. 

	

2.	Product	development	for	the	customer.	

	

This product development approach focuses on products that are designed on the 

behalf of the customers and does not let the customer influence the actual product 

development in an active way. Customer visits, product customization, conversations 

and consultations fall under the product development for the customer approach. 

	

3.	Product	development	with	the	customer		

	

This approach is focusing on the customer, using data on customer preferences, 

requirements and needs. Concepts and prototypes of customer needs are presented 

so customers can tell if they would be solutions to their needs. The approach is used 

to keep a formal dialog with customers. Product testing and product development 

meetings are categorized under product development with the customer approach. 

 

4.	Product	development	by	the	customer.		

	

This approach is focusing on customer participation; the customers do not only 

share their problems, needs and wants, but participate actively in finding a solution. 

Customers have a more active role and are engaged in the process of developing 

solutions to their needs. Any kind of joint product development falls under this level 

of customer involvement.  
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3.6 Validity 

 

Validity tells us if the study measures what it was intended to measure, Patel et al 

(2003).  

 

The internal validity is a measurement of the survey credibility, Johannessen et al 

(2003). Highly competent persons answered the surveys, strengthening credibility. 

Since it was an email survey, I did not influence the respondents.  

 

External validity measures the extent to which the results of a study can be 

generalized beyond the sample,	 Rosnow	 et	 al	 (2005).	 By	 having	 both	 wood	

component	 and	 machine	 suppliers	 we	 have	 a	 relatively	 high	 degree	 of	

generalization,	 both	 within	 other	 component-	 and	 machine	 suppliers	 on	 the	

industrial	market	at	large.	

	

Construct	validity	refers	to	the	degree	to	which	inferences	can	legitimately	be	made	

from	the	operationalizations,	Rosnow	et	al	(2005).	For	this	thesis	to	be	manageable	I	

had	 to	use	classifications	model.	The	complexity	model	 is	based	on	 empirical	data	

and	one	established	theory.		This	is	to	make	the	model	as	effective	and	up	to	date	as	

possible.	The	production	cost	intervals	are	purely	based	on	empirical	data.	No	prior	

theory	could	be	used	since	the	data	is	specific.	The	customer	involvement	methods	

are	based	upon	an	already	existing	theory.	I	would	argue	that	the	construct	validity	

of	the	thesis	is	acceptable.	However,	there	are	certain	parts	were	no	existing	theories	

can	be	found,	such	as	hypothesis	2	and	3.		

3.7 Reliability 

 

Reliability	refers	to	the	consistency	of	a	measure.	A	test	is	reliable	if	it	gets	the	same	

result	repeatedly.	It	can	be	defined	as	the	absence	of	random	measurement	errors.	If	

other	 researchers	 would	 use	 our	 survey,	 the	 result	 would	 still	 be	 the	 same,	 the	

questions	are	factual,	not	emotional.	The	answers	will	probably	be	the	same	today	as	
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tomorrow.	 Reliability	 is	 seen	 as	 a	 long-term	 factor,	 Bell	 (2007).	 Surveys	 limit	

respondent	information	and	make	analyzing	easier	and	to	the	point.	The	questions	

are	standardized	and	the	respondents	will	answer	to	the	same	questions.	Thus,	the	

measurements	will	be	more	consistent. 
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4.	Empirical	data 
 

The	 following	 section	 will	 be	 dived	 between	 wood	 machine	 suppliers	 and	 wood	

component	 suppliers.	 The	 red	 diagrams	 represent	 the	 collected	 data	 from	 wood	

suppliers.	The	blue	diagrams	represent	the	collected	data	from	machine	suppliers.		

	

The	 investigated	 wood	 component	 population	 was	 63	 companies.	 36	 of	 those	

companies	 answered.	 That	 is	 a	 respond	 frequency	 of	 57.1%.	 The	 investigated	

machine	 supplier	 population	was	 18	 out	 of	 80	 companies,	 resulting	 in	 a	 respond	

frequency	of	22.5%.	To	demonstrate	the	internal	loss	of	the	investigated	population	

for	each	specific	question	a	section	called	“Loss”	will	be	shown	in	the	diagrams.	The	

internal	 loss	 is	 the	 loss	 relative	 to	 those	who	 answered	 the	 survey;	 not	 the	whole	

population.	

	

The	 empirical	 chapter	 will	 cover	 a	 summary	 of	 collected	 data,	 all	 of	 which	 is	

included	in	the	appendix.	The	first	excel	chart	demonstrates	the	product	complexity	

of	 the	 products:	 The	 last	 chart	 shows	 all	 information	 provided	 be	 the	 different	

companies.	Only	the	product	complexity	level	will	be	demonstrated	in	the	empirical	

chapter.		The	number	of	components,	number	of	developed	products	and	number	of	

work	operations	of	each	company	can	be	found	in	appendix	8.8.	The	same	is	the	case	

for	customer	methods,	which	will	be	demonstrated	as	three	different	methods	in	the	

empirical	 data,	 according	 to	 the	 classification	 model.	 The	 production	 costs	 have	

been	summarized	into	the	classification	model	described	in	the	theoretical	chapter.		
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4.1 Survey results  

	

      

	

Of	the	wood	suppliers,	87.5%	have	some	kind	of	product	development.	All	but	one	of	

the	machine	suppliers	has	some	kind	of	product	development.	

4.1.1	Company	information	

 

  

 

The machine respondents were mostly CEO’s, of the component manufacturers 

34.5% were heads of production, 31% CEO’s and 13.8% company owners. The 

“Others” column in the wood component supplier diagram represents heads of 

product quality, heads of administration, heads of sales, heads of factory and heads 

of local plant; each represent 3.4% of the population. The “Other” column in the 

machine supplier diagram represents product managers, owners, heads of finance, 

head of sales, head of quality and marketing coordinators; each representing 5,6%, 

except for heads of finance representing 11,1%. 

 

12,5%

87,5%

Wood: Product 

development.

No product development

Product development

5,6%

94,4%

Machine: Product 

development.

No product development

Product development

Head of

production

CEO Owner Other Loss

34,5% 31%

13,8% 17,0%

0,0%

1. Wood: Job description.

CEO Other Loss

50,0%
44,4%

5,6 %

1. Machine: Job description.
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Wood component suppliers are more likely to perceive themselves as customer 

focused companies, whereas machine suppliers don’t have a focus that stands out. If 

the company’s perception is the same as the perception of the customers’ is not 

known. 

4.1.2 Product complexity 

   

 

To be able to see the result of the first hypothesis I classified the chosen product of 

each company as a low, medium high or very high complexity, using the model 

described in the classification model 1, featured in appendix 4. The result is based 

on 3 survey questions with the common purpose of determining product complexity, 

as mentioned in the operationalization. Of the wood component products, 80% were 

defined as low complexity products and 14.3% as high complex products. As 

expected most of machine suppliers, 46.7%, produce products with a very high 

complexity.  

 

Customer Technique Both Loss

71,4%

21,4%

3,6% 3,6%

2. Wood: Company focus.

Customer Technique Both Loss

41,1%
35,3%

11,8% 11,8%

2. Machine: Company focus.

Low

complexity
Medium

complexity
High

complexity
Loss

80,0%

14,3%
6% 0%

3. Wood: Product complexity.

Low

complexity

Medium

complexity

High

complexity

Very high

complexity

Loss

11,7%
23,5%

5,9%

46,7%

5,9%

3. Machine: Product complexity.
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4.1.3 Production cost 

 

			 	

	

The total cost of the product is crucial for hypothesis 2. The result gives the 

production cost of the chosen products in intervals. The machine suppliers have a 

wide range of production costs but no costs within 101-1000 SEK, while no wood 

component suppliers have a cost over 10.000 SEK/unit. Since production cost is a 

delicate subject many surveys was returned incomplete. 

4.1.4 Customer involvement 

 

 

 

Most wood component suppliers perceive themselves as actively involving 

customers in the product development. The majority of the machine suppliers 

perceive that they use customer involvement in product development to some 

extent. It is worth pointing out that all of the machine suppliers in some way use 

customer involvement, while 17.2% of the wood component suppliers do not.  

 

17,20% 20,70%
13,80% 13,80%

34,50%

4. Wood: Production cost.

11,8% 11,8% 11,8%

29,4%

18% 17,6%

4. Machine: Production cost.

Yes, actively To some

extent

No Loss

35,2%
58,9%

0,0% 7,7%

5.  Machine: Usage of customer 

involvement.

Yes,

actively
To some

extent
No Loss

51,7%
31,1%

17,2%
0%

5.  Wood: Usage of customer 

involvement.
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Knowing what kind of customer involvement the suppliers use will demonstrate in 

what way they perceive “active customer involvement” and “customer involvement 

to some extent”. For the wood component companies, as well as the machine 

suppliers, “product development for the customers” is the most common. A larger 

share of the machine supplier respondents than wood suppliers use higher level of 

customer involvement. 

 

   

 

The reasons for involving customers or not, are important for the analysis. The most 

important for the wood component suppliers, is to create long-term relationship 

with the customers; 28.6%. The majority of the machine suppliers, however, see 

customer involvement as a chance to create products that have unique benefits and 

high customer value. Creating new ideas is something both groups see as important. 

Machine suppliers do not perceive customer involvement as a way to cut production 

time, which many wood component suppliers did. The “Others” column includes: 

For the

customer

With the

customer

By the

customer

None Loss

54,3%

9% 3%
14,3% 20%

6. Wood: Customer involvement 

methods.

For the

customer

With the

customer

By the

customer

None Loss

47,9%
35,2%

5,9%
0,0%

5,9%

6. Machine: Customer 

involvement methods.

28,6%

18,4%
14,3% 14,3%

24,3%

0,0%

7. Wood:  Reasons for using 

customer involvement.

36,0%

24,0% 24,0%

12,0%
8,0%

4,0%

7. Machine:  Reasons for using 

customer involvement.
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educating the customer, 11.8%, better PR, 4.1%; to secure direct demand from the 

customer and receive customer point-of-view, each receive answers from 1% of the 

respondents. 

 

  

 

All of the machine suppliers argue that they to some extent involve customers in the 

product development. However, the main reason to why the companies do not more 

actively involve the customers was because of their lack of knowledge. 25 % of the 

wood component companies that do not use customer involvement believe it is too 

hard and complex, also mentioned as a reason by machine suppliers.  

4.1.5 Product development  

 

This section will give the survey result for the innovativeness of the companies.  Do 

innovative companies involve customers to a higher degree than those that don’t?  

 

 

 

There is a big difference in the importance of product development for machine and 

component suppliers: 58.9% of the machine companies developing new products 

have more than six persons working with product development, while most wood 

25%

16,7% 16,7%

25%

0,0%

8. Wood: Reasons for not using 

customer involvement.

Hard  &

complex

Uncertainty Lack of
knowledge

Idea theft

20% 20%

40%

20%

8. Machine: Reasons for not using 

customer involvement.

0 to 2 3 to 5 ≥ 6 Loss

23,5% 17,6%

58,9%

0,0%

9. Machine:  Number of 

employees.

0 to 2 3 to 5 ≥ 6 Loss

50,1%
36,7%

9,9% 3,3%

9. Wood: Number of employees.
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component suppliers have less than two persons.  

 

	 	

 

This survey is based on the theory of radical and incremental product development 

and demonstrates companies’ perception of their main focus. The majority of wood 

component suppliers develop both modified and totally new products. Machine 

suppliers on the other hand focus more on just modifying or making new products. 

Product modifications are more common than completely new products. 

4.1.6 Process development  

 

   

 

28% of the component suppliers made three to five process developments the last 

decade. 17.8% of the respondent answered that they have developed the processes 

continuously the last 10 years. Of the machine suppliers 35.3% have made more 

than six process developments over the last decade and 23.5% are continuously 

developing their processes. 

 

Both Modified Totally new Loss

51,8%
40,9%

3,7% 3,7%

10. Wood: Type of product 

development.

Both Modified Totally new Loss

17,6%

64,7%

11,8% 5,9%

10. Machine: Type of product  

development.

17,7%
28,0% 24,4%

17,8%
10,7%

11. Wood:  Number of process 

developments.

11,8%
17,6%

35,3%

23,5%

11,8%

11. Machine: Number of process 

developments.
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The biggest share of machine supplier respondents has more than seven product 

lines. The wood component suppliers are more likely to have two or three product 

lines in their product portfolio. 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

1 2 3 4 5 6 7

4%

27%

35%

15%
11%

4% 4%

12. Wood: Number of produdct 

lines.

1 3 4 5 6

≥7

11,8%

23,5%

5,9%

17,6%

5,9%

32,3%

12. Machine: Number  of  product 

lines.
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5.	Analysis	
 

In this chapter, we will test the hypotheses. Hypothesis 1 will be tested with a chi-

square test. I established a null hypothesis to allow us to state the expected 

frequency. Hypotheses 2 & 3 were transformed to percentages, since the 

populations are too small to do a chi-square test. These hypotheses are analyzed 

twice, once using wood supplier data and the once using machine supplier 

information. This was done as it gave us more specific information and told us if 

there were any differences between the industries, something that the chi-square 

test does not take into account.  

5.1	Hypothesis	1	

 

Hypothesis 1 was tested with a chi-square test. I established a null hypothesis to 

allow me to state the expected frequency, Ryan Joiner (1985). The first hypothesis is 

about product complexity:  

H1o: High product complexity positively predicts the use of high customer involvement 

in product development. 

The data and calculations can be found under appendix 8.5.1. The chi-squared 

calculations gave a probability result of 83%. This means that it is 83% that my 

hypothesis is correct. A probability of 5% is usually adopted as the standard. This 

value means that the chance that an observed value will arise by chance is only 1 in 

20. Because the chi-squared value we obtained is greater than 0.05 (0.168 to be 

precise), I accept the null hypothesis as true, concluding that higher product 

complexity leads to higher customer involvement. This result strengthens the 

theory made by Richards al (2004) that high product complexity drives high 

customer involvement in product development. The accepted hypothesis covers 

both industries. 
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5.2 Hypothesis 2  

 

As the chi-square test cannot validate a hypotheses if too many of the used values 

are less than 5, the hypothesis 2 cannot be tested with it. Instead it will be analyzed 

by transforming the data into percentages. The analysis will be divided into two 

calculations, one for the wood supplier data and then other for machine supplier 

data. 

H2: High production cost positively predicts the use of high customer involvement in 

product development. 

5.2.1 Wood component  

  

The following data can be found in appendix 8.6.1. To find out if a higher production 

cost drives a higher degree of customer involvement I had transformed the data into 

percentages, each row representing 100%. The result of the wood component 

industry was interesting and it was easy to find a clear pattern. The most commonly 

used degree of customer involvement was; for the customer. Notably, wood 

component suppliers that are producing products for less than 100 SEK are the only 

ones not using customer involvement.  

 

The overall result shows that the higher the production cost the higher the 

likelihood of a higher degree of customer involvement. Companies with a 

production cost less than 100 SEK are the only ones not using customer 

involvement. Companies with a production cost between 101-1000 SEK are most 

likely to use “product development with the customer”. The last interval group, with 

production cost between 1001-10.000 SEK, is the only one using “product 

development by the customer”. The result shows that higher production cost drives 

higher degree of customer involvement. This result validates hypothesis 2. 
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5.2.2 Machine suppliers 

 

The data can be found in appendix 8.6.2. For the machine suppliers, it is harder to 

find a pattern. All of the machine suppliers use some kind of customer involvement. 

Companies with a production cost between 10.001-100.000 SEK are using “product 

development by the customer” 100%. Whereas, companies with a production cost of 

over 1.000.000 SEK are using “product development for the customer” 100%. 

Companies with a production cost of less than 10 SEK are using “product 

development with the customer” 100%. One reason might be that since the response 

rate is low, the sample is not representative. One other reason might be that the 

hypothesis might be correct up until a certain level of complexity, after which the 

relationship is negative. As complexity increases, it becomes more and more difficult 

for customers to participate in product development; the technical expertise 

necessary might be overwhelming. However, all machine suppliers will use some 

kind of customer involvement. Hypothesis 2 cannot be accepted for the machine 

supplier industry since the results are inconclusive.  

5.3 Hypothesis 3 

H3o: High production cost and high product complexity together positively predicts 

the user of a higher degree of customer involvement. 

As the values are low, we cannot test this hypothesis with a chi-square test. To 

answer the third hypothesis, product complexity and production cost has to be 

combined. This has been done by giving each cell a number, starting with 11, as the 

lowest form of combination between product complexity and production cost and 

74 as the highest form of combination. If the cell number does not exist it was not 

represented in the data.  

5.3.1 Wood component  

 

The data can be found in appendix 8.7.1. The companies that do not use any type of 

customer involvement are characterized by a combination of low product 
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complexity and low production cost. These companies have a combination of less 

than 100 SEK and low product complexity. 100% of companies with a combination 

of production cost of 11-100 SEK and low complexity use “product development for 

the customer”. 33.3% of the companies that have product combination of 11-100O 

SEK and a high complexity use “product development with the customer”. 100% of 

the companies that have a combination of a production cost of 101-100O SEK and 

low complexity use “product development with the customer”. The highest degree of 

customer involvement is only used by companies with a product combination over a 

1.000.000 SEK and low complexity. Since almost all of the wood suppliers produce 

low complexity products, this combination is the most advanced one.  

 

There is a clear pattern between the highest combination of production cost and 

complexity and the highest degree of customer involvement.  With the exceptions of 

the companies that have a combination of a production cost of 11-100 SEK and 

medium complexity, which all are using “product development with the customer” 

and companies with a production cost of 101-1000 SEK and a medium complexity 

that use “product development for the customer”. Having these exceptions in mind, I 

still find that a higher combination of product complexity and production cost drive 

a higher degree of customer involvement. Hence, I consider hypothesis 2 to be 

validated. 

5.3.2 Machine suppliers 

 

The data can be found in appendix 8.7.2. All of the machine suppliers use customer 

involvement. The second lowest combination is companies with a combination of a 

product cost of 11-100 SEK and low complexity. They are all using “product 

development for the customer”. Companies with a production cost of 11-100 SEK 

and medium complexity all use “product development with the customer”. 

Companies that have a combination of a production cost between 1001-10.000 SEK 

and a low complexity all use “product development by the customer”. Companies 

with a combination of a production cost of 10.001-100.000 SEK and very high 
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complexity all use “product development with the customer”. There is a pattern, but 

the last two intervals do not indicate that the hypothesis could be accepted. 

Companies with a production cost of more than 100.000 SEK and a very high 

product complexity are most likely to use “product development for the customer”.  

 

This result indicates that hypothesis might be correct up until a certain level of 

complexity and production cost combination, after which the relationship is 

negative. Just as with hypothesis 2 among machine supplier demonstrates this result 

that when the combination of complexity and production cost increases, it becomes 

more and more difficult for customers to participate in product development; the 

technical expertise necessary might be overwhelming. This means that we cannot 

validate a theory that a combined higher product complexity and production cost 

will lead to a higher production cost. Hypothesis 3 cannot be accepted for the 

machine supplier industry since the results are inconclusive. However, the result 

demonstrates that a higher combined product complexity and production cost 

drives the behavior of “usage or no usage” of customer involvement. 

5.4 Company information 

 

 

Most of the wood suppliers, 71.4%, see themselves as customer focused and 21.4% 

as technique focused. This result contradicts Gounaris et	 al (2001) and Gansean 

(1994) statements that industrial companies pay more attention to product 

technology and how to achieve competitive advantage through technological 

superiority than focusing on the market and the customers’. The machine suppliers 

also see themselves as customer focused. However, machine suppliers are more 

likely to perceive themselves as technique focused than the wood suppliers. Hence, 

they are more likely to be in line with the behavior Gounaris et	 al (2001) and 

Gansean (1994) are referring to. Considering the type of products produced, it is 

understandable that the machine suppliers see themselves as more technique 

focused than the wood suppliers.  
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5.5 Product development 

 

 

The goal with process development is either to optimize efficiency or to produce at a 

lower cost, Pisano (1994). Most wood suppliers are commodity suppliers, process 

development must be important, as most of their customers chooses price before 

quality, Johansson (2004). 17.8% says that they continuously work with process 

developments. Putting these respondents aside, 10.7% have executed two process 

developments. 3.5% have made no process changes or development the last decade. 

35.3% out of the machine suppliers have done more than six process developments 

over the last decade and 23.5% are continuously developing their processes.  

 

This result demonstrates yet again that the machine supplier industry is more 

innovative, efficient and fast moving than the wood supplier industry. Johansson 

(2004) argues that production cost is the key to selling commodities. As the process 

developments ought to lower the cost or increase the efficiency I had expected wood 

suppliers to do more process development. 

 

The number of product lines and products developed the last ten years tell us the 

innovativeness of the company. The average machine supplier most likely has 

developed more than 20 products over the last decade. The number of developed 

products in the largest group of wood suppliers, 27.5%, has developed two products 

during the last decade; demonstrating that the wood component industry is not 

particularly innovative. 5 wood suppliers have developed 20-30 products over the 

last ten years and are much more innovative.  

 

Machine suppliers are likely to have over seven different types of product lines. The 

wood suppliers are likely to have two or three product lines.  

 

Hovgaard et al (2004), argue that the future success of forest industry products 

ought to be centered on new products, new processes and the use of new raw 
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materials. The survey shows that the Swedish wood component industry does not 

have this focus.  

5.6 Specialization  

One of the most important characteristics of commodity products is low production 

cost. Most wood suppliers have a production cost that is less than 100 SEK, 37.9%. 

Companies with higher production cost may be specialized and find new markets to 

enter and move away from the commodity scene. One example is a company 

specializing in what they call the ”Primwood method”; based on a sawing technique 

called star sawing. The idea is to capture the characteristics of the tree by sawing 

the wood like a star; this makes the wood easier to work with for the customer.  

In comparison to many other industries, the relationship between the forest product 

industry and its suppliers is not well developed. Fredriksson (2003) argued that this 

is because the suppliers are non-specialized, If more companies would specialize, 

this industry would become more innovative and attract more buyers. The Swedish 

wood supplier industry would consequently become more competitive. The 

machine suppliers have a bigger range of production cost; the most common cost 

interval is 100.000-1.000.000 SEK. They have high production cost because of 

higher complexity and more expensive raw material than wood suppliers. In my 

pre-study I found that machine suppliers would, mainly because of high production 

cost, supply just-in-time, meaning that products are manufactured only to order. A 

produced machine that is not sold will hurt the company financially harder than 

non-sold products of the wood supplier.   

5.7 Customer involvement 

 

Of the wood suppliers that have some kind of product development, 51.7% claim to 

actively involve customers in product development. 31.1% states that they use 

customer involvement to some extent. In comparison, 58.9% out of the machine 

suppliers said that they use customer involvement to some extent. 35.2% says that 
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they actively involve customers. Considering that successful product development 

depends on understanding the customer, Lagrosen (2005), it is interesting that 

12.5% of the wood suppliers does not use involve customers at all.  

 

As we have measured the degree of customer involvement by perception of the 

respondent, it is subjective. Hence, it is important to distinguish “active customer 

involvement” and “customer involvement to some extent”. 51.4% out of the wood 

suppliers, arguing that they actively involve customers, are using a very basic form 

of “product development for the customer”. In contrast machine suppliers, having a 

much higher production cost, are more likely, 58.9%, to perceive themselves as using 

customer involvement to some extent are also using “product development for the 

customer”.  

 

I don’t know why the industries look differently upon this. It could be that machine 

suppliers believe that they could do more to involve the customers and the wood 

suppliers believes that their basic form of “product development for the customer”,  

is one of the most active ways to involve customers. It surprised me that so many 

wood suppliers argued that they actively use involve customers, when only using 

“product development for the customer”. Even machine suppliers most commonly 

use “product development for the customer” to accomplish their goals. However, 

35.2% of machine suppliers use “product development with the customer” and is 

therefore more likely, in my opinion, to create products with unique benefits. 

 

Buyers want to build long-term relations with the suppliers, Gounaris et	al (2001), 

Gansean (1994). This is also the motive for many wood suppliers’, as the most 

important, 28.6%, reason for involving customers is to create long-term 

relationships. Since the reason is to create and maintain long-term relationships, 

“product development for the customer” might be enough. However, to create 

products with unique benefits, new ideas and improve the product process could be 

difficult to accomplish with “product development for the customer”. The main 
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reason for 36% of the machine manufacturers to involve customers was to develop 

products with unique benefits and more value. 35.2% out of the machine suppliers 

use “product development with the customers”. This industry is also more likely to 

use “product development by the customer” than the wood supplier industry. 

 

When interviewing ESS-ENN, I asked why they did not work with companies in the 

surrounding area. They said that it would not work. When asking about joint 

marketing they said that other companies would benefit from their marketing, but 

they would have to pay for it. They only involve customer participation to a very 

limited extent, since “customer involvement is not for companies that produce 

commodities.” The mindset of what a company can do and what they normally do 

seems to be hard to change in this industry. The historic relationship between buyer 

and supplier could be improved on many levels. Interaction between end customer 

and supplier is a start. Joint product development on a more profound level, could 

lead to unique ideas and competitive advantages. Clusters in any shape and form 

would be beneficial and cut costs, such as transport costs or buying raw material 

together to get a lower price. 
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6.  Conclusion 
 

The section demonstrates the finding made in this thesis. First the hypothesis will be 

presented followed by additional findings, future research and reflections. 

6.1 Findings 

 

6.1.1 Hypothesis 1 

I accept the null hypothesis as true and conclude that higher product complexity 

leads to higher customer involvement on both industries. This result gives more 

validation to the emerging theory stated by Richard et al (2004).  

6.1.2 Hypothesis 2 

 

The result demonstrates that higher production cost among wood suppliers drives 

higher degree of customer involvement. This result validates hypothesis 2. I suggest 

future research to validate a possible theory the states that higher production cost 

drive higher customer involvement. 

 

The machine supplier result was inconclusive as no overall pattern was found.  

However, the result indicates that the hypothesis might be correct up until a certain 

level of complexity, after which the relationship is negative. As complexity increases, 

it becomes more and more difficult for customers to participate in product 

development; the technical expertise necessary might be overwhelming. Hypothesis 

2 cannot be accepted for the machine supplier industry since the results are 

inconclusive. 

6.1.3 Hypothesis 3  

 

I found that a higher combination of product complexity and production cost drive a 

higher degree of customer involvement among wood suppliers. Hence, I consider 
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hypothesis 2 to be validated on the wood supplier market. I suggest future research 

to validate a possible theory the states that higher production cost and product 

complexity and production cost combined drive higher customer involvement. 

Furthermore, the result indicates that hypothesis, on the machine supplier market, 

might be correct up until a certain level of complexity and production cost 

combination, after which the relationship is negative. Hypothesis 3 cannot be 

accepted for the machine supplier industry since the results are inconclusive. 

6.1.4 General findings from the hypothesis 

All three hypotheses indicate a positive prediction that product complexity, 

production cost and the two variables combine will drive the behavior of “usage or 

no usage” of customer involvement. This finding strengthen the theory made by 

Richard et al (2004) and suggest future research to validate a possible theory the 

states that production cost and product complexity and production cost combined 

drive the behavior of “usage or no usage” of customer involvement in product 

development. 

6.1.5 Revised model after analysis 
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6.1.6 Additional findings 

 

The overall finding towards wood suppliers and product development is negative. Of 

the investigated population 12.5% had no product development what so ever.  6.9% 

of the population that have some kind of product development had not developed a 

single product over the last 10 years. 27.5%, the biggest share of the respondents 

has developed 2 products over that last decade. Out of the developed products, 

40.9% are incremental.  

 

This means that very few products are developed and when developed, they are 

probably modifications rather than new. This is clear sign of a stagnant market. The 

Swedish wood suppliers ought to drastically change their view on product 

development to be able to meet foreign competition. Specialization would be one 

way to create competitive advantage. Looking at the situation positively this might 

be the perfect time for wood suppliers to specialize and drastically change the 

product development. The first companies making a drastic change can gain market 

share or even create new markets.  

 

The machine suppliers seem not to be suffering from the same faith as the wood 

suppliers: all but one of the companies had some kind of product development. The 

company that had no product development had another main business and only sold 

one kind of machine as a side business. 58.8% out of the machine suppliers have 

developed more than 20 products over the last decade and many of them over 100 

products. The machine suppliers are also more likely to develop totally new 

products.  

 

 The overall level of customer development is very low, especially among wood 

suppliers. Even machine suppliers have surprisingly low customer involvement. 

Both industries are mainly using “product development for the customer”. However, 

machine suppliers are more likely to use “product development with the customer” 

and have a deeper relation with their customers. Both industries, especially wood 
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suppliers should learn from other supply industries, such as the car industry. Both 

studied industries could benefit greatly by changing their view on customer 

involvement in product development. 

6.2 Further research  

 

This thesis raised a lot of questions for new research. Firstly, a new survey can be 

done with the machine supplier industry to validate the results for them. Production 

cost and product complexity might influence other important company decisions 

and should be investigated on a broader horizon. Studying the relation between the 

involvement of customers in product development and company performance is also 

important.  

6.3 Reflections 

 

My biggest concern throughout the thesis was receiving enough respondents. Even if 

I am not in satisfied with the number of machine respondents, I think I managed to 

complete the thesis in a satisfying way. I had never collected data with the help of 

surveys before and it turned out to be harder than I thought. The most interesting 

aspect of the thesis was to work with industrial, rather than consumer companies. I 

realized there is so much for me to learn about this type of companies. I also realized 

that these companies have much to learn about new ways of attracting customers, 

marketing and joint product development. 
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Beskow C, Ritzèn S (2000) Performing changes in Product development: A framework with 

Keys for Industrial Application. Research in Engineering Design, Vol.12, pp 172-190. 

 

Brown S.L, Esienhardt K.M (1995) Product development: Past research, Present Findings 

and Future Directions. The Academy of Management Review, Vol. 20, No. 2, pp 343-378. 

 

Chapman R, Hyland P (2004) Complexity and learning behaviors in product innovation. 

Technovation, Vol. 24, pp 553-561. 

 

Cicianntelli S, Magdisson, J (1993) From Experience: consumer idealized design: Involving 

consumer in the product development process. Journal of Product Innovation 

Management, Vol. 10, No. 4, pp 341-347. 

 

Cooper R, Kaplan R.S (1988) Measure Cost Right: Make the Right Decisions. Harvard 

Business Review, Vol. 66, No. 5, pp 96, 103. 



                                                                  Ellen Wendel 82041 
                                                                           

60 

 

 

Dolan R.J, Matthews J (1993) Maximizing the utility of customer product testing.: Beta 

design and management. Journal of Product Innovation Management, Vol. 9, pp 318-330. 

 

Edling C, Hedström (2003) Kvantitativa metoder, grundläggande analysmodeller för 

samhälls- och beteendevetare. Studentlitteratur. 

 

Eppinger S. D, Novak Sharon (2001) Sourcing by design: Product Complexity and the 

Supply Chain. Management Science, Vol. 47, No. 1, pp189-204. 

 

Fredriksson Y (2003) Samverkan mellan träkomponenttillverkare och stora byggföretag. 

Licentiatuppsats, Institutionen för Väg- och vattenbyggnad. Avdelningen för Träbyggnad 

Luleå Tekniska Universitet. 2003:69, ISSN 1402-1757, 2003. 

 

Halvorsen K (1992) Samhällsvetenskaplig metod. Studentlitteratur. 

 

Hanna N, Ayers D.J, Ridnour R.E, Gordon G.L (1995) New product development practice in 

consumer vs. business products organizations. Journal of Product & Brand Management, 

Vol. 4, No 1, pp 33-55. 

 

Hlavacek, J. (1980), "Business schools need more industrial marketing". Marketing News, 

Vol. 13 No April.  

 

Hovgaard A, Hansen, E (2004) Innovativeness in the forest products industry. Forest 

products Journal, Forest Products Society, Vol. 54, No. 1, pp 26-34. 

 

Hsu W, Woo I.M.Y (1998) Current research in the conceptual design of mechanical 

products. Computer-Aided Design, Vol. 30, No. 5, pp. 377-389. 

 

Johannessen B, Tufte P-A (2003) Introduktion till Samhällsvetenskaplig Metod. Liber AB. 

 



                                                                  Ellen Wendel 82041 
                                                                           

61 

 

Johansson B. S Pihlqvist H-E (2004) Trämanufaktur det systembrytande 

innovationssystemet. VINNOVA Analys, VA 2004:02. ISBN: 91-85084-08-5. ISSN1651-

355X 

Johnson G, Scholes W.R, Exploring Corporate Strategy, 7th edition, 2005 

 

Kaulio M.A (1998) Customer, consumer and user involvement in product development: A 

framework and a review of selected methods. Total Quality Management, Vol. 9, No. 1, pp 

141-49. 

 

Krause D.R (1997) Success factors in supplier development. International Journal of 

Physical Distribution & Logistics Management, Vol. 27 No. 1, 1997, pp. 39-52. 

 

Lagrosen S (2005) Customer involvement in new product development. A relationship 

marketing perspective. European Journal of Innovation Management, Vol. 8, No. 4, pp 

424-436. 

 

Matzler K, Hinterhuber H.H (1997) How to make product development projects more 

successful by integrating Kano´s model of customer satisfaction into quality function 

deployment. Technovation, Vol.18, No. 1, pp 25-38. 

 

McQuiston D.H (2004) Successful branding of a commodity product: The case of RAEX 

LASER steel. Industrial Marketing Management, Vol.33, pp 345-354. 

 

Moore W.L (1982) Concept testing, Journal of Business Research, Vol.10, pp 279-294. 

 

O´Conner G.C (1998) Market Learning and Radical Innovation: A Cross Case Comparison 

of Eight Radical Innovation Projects. Journal of Product Innovation Management, Vol. 15 

no. 2. pp. 151-166. 

 

Pisano G, Wheelwright S (1995) The New Logic of High-Tech R&D. Harvard Business 

Review. 

 



                                                                  Ellen Wendel 82041 
                                                                           

62 

 

Noro K, Imada A (1991) Participatory Ergonomics. Taylor & Francis, London. 

 

Patel R, Davidson B (2003) Forskningsmetodikens grunder. Studentlitteratur, Lund. 

Ryan B, Joiner B, Ryan JR (1985) Minitab Handbook, Second Edition. PWS-KENT 

Publishing Company, Boston. 

 

Pitta D.A, Franzak F, Katasanis P.L (1995) Redefining new product development teams: 

learning to actualize consumer contributions. Journal of Product & Brand Management, 

Vol. 5, No. 6, pp 48-60. 

 

Richard G, Xiaohua L (2004) Antecedents to Customer Involvement in Product 

Development: Comparing US and Chinese Firms. European Management Journal, Vol. 22, 

No. 2, pp 244-255. 

 

Rosnow R.L, Rosenthal R (2005) Beginning Behavioral Research. Pearson Education, 5th 

edition. 

 

Sandén B (2007) The Customer’s Role in New Service Development. Doctor thesis, 

University of Karlstad. Karlstad: Karlstad Univ. Press (Karlstad University studies: 14) 

 

Sloman J, Hinde K (2007) Economics For Business. Pearsson Education, 4th Edition. 

 

Sullivan L.P (1986) Quality Function Deployment, Quality Progress, Vol. 31, pp 39-50. 

 

Sundström P (2005) Innovativeness in product development - Studies on industrial project 

work. Doctoral thesis Department of Machine Design Royal Institute of Technology 

SE-100 44 Stockholm, TRITA – MMK 2005:12, ISSN 1400-1179, ISRN/KTH/MMK/R-

05/12-SE 

 

Trost J (2007) Enkätboken. Studentlitteratur, 3rd Edition. 

 

Ulrich K.T, Eppinger S.D (2000) Product design and development. McGraw –Hill, New 

York, NY. 



                                                                  Ellen Wendel 82041 
                                                                           

63 

 

 

Von Hippel E, Urban G.L (1988) Lead user analyses for the development of new industrial 

products. Management Science, Vol. 34, No 5, pp 569-582. 

7.2 Internet 

http://www.ensisjv.com (011208) 

http://www.woodwisdom.fi/en (011208) 

http://www.vinnova.se/Verksamhet/Produktframtagning/Wood-Material-Science-and-

Engineering/Programbeskrivning (011208) 

http://www.forest-tech.net (011208) 

http://www.vinnova.se (011208) 

http://www.esbri.se/artikel_visa.asp?id=227 (011208) 

http://www.ft.com (Marketing: The need to get under the skin of the consumer.) 

http://www.ltu.se/arb/d1691/d1752/d3669/1.2490 (Technology university of Luleå.) 

https://www.ltu.se/forskning/1.16009?l=en&pureId=196688&pureFamily=dk.atira.pure.famili

es.publication.shared.model.Publication ( Ekberg, Technology university of Luleå. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                  Ellen Wendel 82041 
                                                                           

64 

 

8.	Appendix		

	

8.1	Survey	
 

1.  What is your name and what is your job title? 

 

 

 

2. How many employees are involved in the product development? 

 

 

 

3. How many product lines does the company have in their portfolio? 

 

 

 

4. How many products have the company developed the last 10 years? 

 

 

 

5. How many process developments has the company been through the last 10 years? 

 

 

 

6. Is product development concentrated to modify existing products or is the focus on producing 

fundamentally new products? 

 

                  Totally new products                      Modified products                 A mix of both 

   

 

7. Choose the most sold product from the portfolio. What is the production cost/unit 

(approximately)? 

 

 

7.1. How many components does the product consist of? 

 

                        1-10                  11- 100                      101-1000           1001–10000            ≥10001 
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8. How many work operations are needed to complete the product? (Circa) 

 

 

 

9. Do you include customers in your product development? 

 

                             Yes, Actively                     To Some Extent                                     No 

   

 

9.1. If yes, in what way to you involve the customers? 

 

 

 

9.2. What are the reasons for using the customer in the product development? 

 

 

9.2.1. If answered Other Reasons, what would they be? 

 

 

 

 

 

 

 

     

 The creation of new ideas and innovations. 

 The production process can be reduced. 

 The customer can be educated about the use of the product and its attributes. 

 It is chance to promote the product before it has been launched. 

 Improved public relations. 

 Long-term relationship can be created through a producer-user relationship. 

 Customer involvement can lead to a product with unique benefits and better value for 

the user. 

 Other Reasons 



                                                                  Ellen Wendel 82041 
                                                                           

66 

 

 

9.3. If the company does NOT use customer in the product development, what is the reason? 

 

 

9.3.1 If answered “Other Reasons”, what would they be? 

 

 

10. Do you see your company as a technology focused company or a customer focused company? 

 

              Technology focused           Customer Focused                   Neither 

   

 

11. May I use the company name in the thesis? 

Yes     NO 

  

 

Thank you, Ellen 

 

	

	

	

	

	

	

The company is not prepared to work with customers in the product development 

process. 

 Customer involvement is difficult and complicated. 

 The workload would become too high within the company, time consuming. 

 It is expensive. 

 The customer does not have enough knowledge in the area. 

 The product development process becomes uncertain since you don’t know the customer 

behave. 

 The customer might steal the product ideas. 

 Other Reasons 
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8.2	Interview	platform	

 

What is your name? 

 

What is your title? 

 

For how long have you been working at you current position? 

 

How is your product development department organized? Number of employees? 

 

Describe the product development process? 

 

How often do you develop new products? 

 

What determines if a product is successful or not? 

 

Describe your product portfolio? 

 

Choose a product from the portfolio. What does it cost do event and produce? 

 

Do you know how many components the products consists of? 

 

Do you involve customers in your product development, if so how and if not why? 

 

What types of customers are involved? 

 

What do they contribute with? 

 

Do you see any negative aspects with customer involved product development? 

 

May I use the company name in the thesis? 
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8.3	Product	complexity:	wood	component	suppliers	

 

components 1-10                

components 

11-100 

operations 0-

10 

operations 11-

25 

operations 0-

10 

New products 0-5 19 3 1 

New products 6-25 6 3 1 

New products 26-

50 1   1 

Low complexity   

Medium 

complexity   

High complexity   

 

 

8.4 Product complexity: machine suppliers  

 

 

components 1-10 components 11-100 

operations 0-10 operations 11-25 operations 0-10 

New products 0-5  2   2 

New products 6-25       

New products 26-50                                    

New products ≥ 51 2   1 

 

 

                                                                               

Low complexity   

Medium complexity   

High complexity   

 

 

 

New products 0-5 

New products 6-25 

New products 26-50 

New products ≥ 51 

Components 101-1000 Components 1001- 10000     

operations 

0-10 

operations 

11-25 

operations 

0-10 

operations 

11-25 

operations 

26-50 

operations 

≥ 51 

                     1         

                       1   1   

    2    1 

1                  1                  1                  1     
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8.5 Hypothesis 1 

 

Firstly, I had to establish my observed values; the observed values are those I gathered 

with the surveys. Then I had to calculate the expected values, the expected values are the 

frequencies expected based on my null hypothesis. 

The expected values can be calculated in the following way: Due to lack of information it 

can only be based on data from 41 companies. 5/41 used no customer involvement what 

so ever = 12.2%. 25/41 = 61% use “customer involvement for the customer”. 9/41= 

22% of the companies use “customer involvement with the customer”. 2/41= 2.7% out 

of the companies use “customer involvement by the customer.” 

Out of the 41 companies 20 are low complex ones, 12.2% does not involve customers at 

all in product development. 12.2% out of 20 = 2.44. 12.2% out of 9 = 1.098 ≈ 1.10. High 

complex companies represent 12.2% out of 3= 0.366. Moving on to “Customer 

involvement for the customer”, the low complex companies represents 61% out of 20 = 

12.2. The medium complex products represent 61% out of 9 = 5.49.  High complex 

products “Customer involvement for the customer” was 22% out of 3 = 1.83. The 

calculations of “customer involvement with and by the customer” are done in the same 

way. The result represents the expected values and will all be represented in the 

following table. 

To see if the observed and expected counts are close I had to do a chi-square test. This is 

done by using probability theory to determine if the frequency distribution differs from 

the expected distribution. To use this chi-square test, we first have to calculate chi-

squared. Chi-squared = (observed-expected) 2/ (expected): 

(5-2.44)2 / 2.44+ (11-12.2)2/12.2+ (2-4.39)2/4.39+ (2-0.976)2/0.976+ (0-1.10)2/1.10+ (7-

5.49)2/5.49+ (2/1.98)2/1.98+ (0-0.439)2/0.439+ (0/0.366)2/0.366+ (1/1.83)2/1.83+ 

(2/0.659)2/0.659+(0/0.146)2/0.146+(0/1.10)2/1.10+ (6/5.49)2/5.49+ (3/1.98)2/1.98+ 

(0/0.439)2/0.439 = 12.9  

Chi- square: 12.9 
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To see if the hypothesis is correct I had to calculate the degree of freedom = (r-1) * (C-1) 

= r, which is the number of rows in the contingency table, observed values. There are 

four; Low, medium, high and very high complex companies. C is the number of columns. 

There are four; none, for, with and by. 

The number or degrees is (4-1)*(4-1) = 9 

Degrees of freedom: 9 

To finish the test I compared the calculated chi-square to a table of the chi-square 

distribution, a standardized table. Then, I looked at degrees of freedom 9, marked red, 

and search for critical number that bound my value. (Where the chi-square can be found, 

12.9) 

                 Critical Points of the Chi Square Distribution 

 

 

 

Cumulative probability 

D. F. 
0.00

5  

0.01

0  

0.02

5  

0.0

5  

0.1

0  

0.2

5  

0.5

0  

0.7

5  

0.9

0  

0.9

5  

0.97

5  

0.9

9  

0.99

5  

  

5  0.412 0.554 0.831 1.15 1.61 2.67 4.35 6.63 9.24 11.1 12.8  15.1 16.7  

6  0.676 0.872 1.24  1.64 2.20 3.45 5.35 7.84 10.6 12.6 14.4  16.8 18.5  

7  0.989 1.24  1.69  2.17 2.83 4.25 6.35 9.04 12.0 14.1 16.0  18.5 20.3  

8  1.34  1.65  2.18  2.73 3.49 5.07 7.34 10.2 13.4 15.5 17.5  20.1 22.0  

9  1.73  2.09  2.70  3.33 4.17 5.9  8.34 11.4 14.7 16.9 19.0  21.7 23.6  

 

The value of 11.4 is in between two probabilities (corresponding to a probability of 

0.75) and 14.7 (corresponding to a probability of 0.90). We could interpolate our value 

of 12.9 to estimate a probability of 0.168. This value means that there is an 83% chance 

that a low complex product will not use customer involvement in product development. 
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8.5.1 Observed values of complexity (left side) and degree of customer 

involvement (on the top): 

 

 None For With By  TOTAL 

Low 5 11 2 2 20 

Medium 0 7 2 0 9 

High 0 1 2 0 3 

Very high 0 6 3 0 9 

TOTAL 5 25 9 2 41 

% 12.2% 61% 22% 2.7% 100% 

Expected values of complexity and degree of customer involvement: 

 None For With By  

Low 2.44 12.2 4.39 0.976 

Medium 1.10 5.49 1.98 0.439 

High 0.366 1.83 0.659 0.146 

Very high 1.10 5.49 1.98 0.439 

             

8.6 Hypothesis 2 

8.6.1 Wood component result:  

 

 None For With By % 

≤ 10 SEK 33.3% 50% 16.7% 0% 100% 

11-100 SEK 16.7% 66.7% 16.7% 0% 100% 

101-1000 SEK 0% 66.7% 33.3% 0% 100% 

1001-10.000 SEK 0% 66.7% 0% 33.3% 100% 

 

8.6.2 Machine supplier result: 

 

 None For With By % 

≤ 10 SEK 0% 0% 100% 0% 100% 

11-100 SEK 0% 50% 50% 0% 100% 

10.001-100.000 SEK 0% 0% 0% 100% 100% 

100.001-1.000.000 SEK 0% 60% 40% 0% 100% 

≥	1.000.000	SEK	 0% 100% 0% 0% 100% 
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8.7 Hypothesis 3 

 

The model below is the system of which I combined production cost and product 

complexity: 

 

 

 

 

 

 

 

8.7.1 Wood component result:  

 

 

8.7.2 Machine supplier result:  

 
 

 
 
  

 Low Medium High Very high 

≤ 10 SEK 11 12 13 14 

11-100	SEK	 21 22 23 24 

101-1000	SEK	 31 32 33 34 

1001-10.000	SEK	 41 42 43 44 

10.001-100.000	SEK	 51 52 53 54 

100.001-1.000.00	SEK	 61 62 63 64 

≥	1.000.000	SEK	 71 72  73 74 

 

 None	 For	 With	 By	 					%	

11	 40%		 40% 20% 0% 100% 

12	 0% 0% 100% 0% 100% 

21	 100% 0% 0% 0% 100% 

22	 0% 100% 0% 0% 100% 

23	 0% 66.7% 33.3% 0% 100% 

31	 0% 0% 100% 0% 100% 

32	 0% 100% 0% 0% 100% 

41	 0% 75% 0% 25%	 100% 

 None	 For	 With	 By	 					%	

12	 0% 0% 100% 0% 100% 

21	 0% 100% 0% 0% 100% 

22	 0% 0% 100% 0% 100% 

41	 0% 0% 0% 100%	 100% 

54	 0% 0%	 100%	 0 % 100% 

64	 0% 50% 50 % 0 % 100% 

74	 0% 100% 0% 0% 100% 
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8.8 Company information 

 

 


