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Abstract 

This literature study describes the potential contributions of Customer 
Value Strategy and Customer Value Management if they are implemented 
in wood floor manufacturing, as the "new" approach towards 
competitiveness.  

The growing market for wood floor products is creating an opportunity for 
the industries in this sector to make economic value of their offerings. The 
customers of flooring products often have a prejudice that wood-flooring 
materials are costly compared to other types of flooring material. This is 
apparently caused by a high recurring cost during the use of the product 
that makes the life cycle cost (LCC) of wood floor is amongst the highest, 
despite the lower initial cost of the product. 

In the other hand, the customers are not always sensitive to the price if 
they are aware about the benefits they get exceed their sacrifices. This is 
the main reason that the wood floor manufacturer should focus on 
customer value rather than barely on product price. The cost would still be 
important consideration, but the perspective needs to be extended to 
include costs during the life cycle of the product (or the period of 
ownership).  

Improving the benefits and reducing the sacrifices are the core idea of 
Customer Value Strategy and Customer Value Management. These 
concepts require an understanding of what the customer value and would 
value as well as excellent performance on product, process, and 
production. A proper implementation of Customer Value Strategy and 
Customer Value Management would strengthen manufacturing 
competitiveness. 

 

 

Keywords: Wood flooring, Customer Value, Customer Value Strategy, 
Customer Value Management, Manufacturing Competitiveness, Life 
Cycle Costing 
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Introduction 
This introductory chapter describes the background, the purposes, the 
limitations, and the aim of this literature study. 

Background of the study  

Wood floor industries, like most companies, realise that customers are 
vital for their survival and growth, and consider that significant efforts 
should be made to provide the "best" value to the customers, e.g. through 
the lowest price as possible.  

Moussatche and Languell (2001) showed that the life cycle costs (LCC) of 
wood-based flooring materials are significantly higher than other type of 
flooring materials, which somehow supports the customer's prejudice that 
wood flooring is costly. They also confirmed that the life cycle costs are 
much higher than the initial cost, indicating that the other component of 
life cycle costs, i.e. the recurring costs are significantly higher than the 
initial cost due to high operating and maintenance costs. 

In Europe, the engineered wood flooring is widely applicable for 
environmental reasons, because it can reduce the pressure on the wood 
resources and environment. However, engineered wood flooring 
manufacturers in North America still need further development, regarding 
both design and production. Blanchet et al (2002) pointed that the 
technical literature on engineered wood flooring is limited, mainly because 
all the research and development on these products has been done on a 
proprietary basis.  

Many companies find that, although sales revenue is increasing, it is often 
at the expense of profitability because a large percentage of the typical 
company's revenues goes to pay for goods and services it acquires from 
suppliers, so that companies increasingly focus on their purchasing 
practices to improve profitability (Anderson and Narus, 2004). 
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Many wood flooring manufacturers also suffer from the increasing raw 
material costs. They have been trying in various ways to reduce the costs, 
e.g. by purchasing as much raw material as possible and gaining the 
advantage of economy of scale, as reported for North American wood 
flooring manufacturers by Wahlgren (2003). By focusing on strategies to 
reduce their operating costs, the manufacturers expect that they will be 
able to sell wood flooring products at a lower price.  

Instead of reducing the costs, the condition is deteriorating because the 
price of raw material is increasing due to the increasing demand. This 
means that focusing on improving the procurement practices would not 
always be an appropriate option for wood floor manufacturers since wood 
is a natural resource where the natural variations are not always easy to 
control. This argumentation indicates that economy of scale might not be 
an appropriate strategy for the wood flooring manufacturers who seek to 
provide the best value to the customers. 

Purposes of the study 

The purposes of this study are: 

1. To describe Customer Value Strategy and Customer Value 
Management as an approach to improve the performance and 
competitive position of wood floor manufacturing. 

2. To provide knowledge of the concept, importance, and "new" 
perspective of customer value related to Customer Value Strategy 
and Customer Value Management. 

3. To provide a description of the wood floor market, industries, 
products and processing. 

Limitations 

Value should drive a company so that it develops its strategy, aligns its 
processes and provides incentives for its staff (Hamilton, 2002). The scope 
of the study is therefore limited to the analysis or implementation in a 
single manufacturing since a single manufacturing company is the 
“smallest” entity in which “all” elements interact to create value and it is 
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the "place" where a strategic advantage would be created to achieve 
competitiveness. However, this limitation does not neglect the fact that a 
manufacturer is an "open" system that interacts with the "environment".  

Aim of the study 

This literature study will provide a foundation for research work in the 
wood floor industry. The future research in the wood product industry is 
expected to be able to meet the suggestion of Youngs and Youngquist 
(2001), particularly "to gain a broader understanding of marketing 
techniques to effectively match products to customer needs (and provide 
the “best” customer value)". This will lead to "new knowledge and 
approaches of product quality (and value) factors, new approaches to the 
efficient use of wood materials, and efficient processing methods to deal 
with the growing diversities of resources, processing conditions, and 
product needs".      
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About wood flooring 
This chapter presents facts about wood floors, from raw materials, via 
production process, to finished products. 

A brief history of wood floors 

The oldest type of floor was simply trampled clay or earth. Most European 
houses had an earth floor as late as 1625. In cellars and in outhouses, such 
floors were common as late in the 20th century.  In the late 19th century, 
the concrete floor became common. Wooden joists and flooring made of 
oak or elm planks, often as wide as 60 centimetres, were sometimes used 
on the second floor.  

In castles and manor houses, floors of sanded limestone or marble were 
common until the 17th century. During the Baroque era these floors were 
replaced by wooden floors, starting with the French parquetry1 and 
marquetry patterns, where illusionistic 3D designs were made from hand 
cut and laid pieces of contrasting coloured hardwoods. They were then 
hand-scraped, scrubbed with sand, stained and polished. The floors of 
stone or marble were then often retained in entrance halls and stair wells. 
In the early 19th century, the interest in parquet floors decreased, as a 
consequence of the fact that large and expensive carpets became popular 
in the aristocratic houses and painted floors became popular in middle 
class houses. 

It is known that parquet flooring was used in royal castles in Sweden as 
early as the 16th century. However, none of these floors exists today. 
Figure 1 is a drawing of a parquet floor in the royal castle of Kalmar, 
dating from about 1580. 

The great abundance of wood in North America meant that the plank floor 
became common on the main floor during the Colonial Era (1607-1780). 
These floors were not sanded or finished. They were made of slow growth 
pine, and they were simply polished smooth by the feet of generations of 

 
1 Series of wood flooring that create a geometric design 



colonists. In Scandinavia, the most common wood materials for floors 
were pine and spruce, which are the most common species in this region. 

At the end of 19th century, industrially produced wooden staves for 
parquet flooring were introduced in Europe, and this resulted in a 
renaissance for this type of floor. There were many parquet patterns, even 
if they only showed up in the rooms of the rich.  

 

   

Figure 1. An example of early parquet flooring from about 1580 in 
the castle of Kalmar (Sweden). Drawing by Nils 
Mandelgren in 1848 (Andrén 1966). 
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Wooden plank floors remained the norm and they were treated with paint, 
laid in a tongue-and-grove2 configuration (see figure 2), in the better 
homes, or laid as random width boards simply face-nailed to the joists (in 
the modest houses). The carpenter would fix a scraper to a 2 metre high 
pole and, using his foot as weight, pull ribbons of overwood off the edges 
of the boards. A final hand sanding, a good shellacking, waxing and 
buffing made these floors glow.  

Wooden floors were not mass produced until the American Victorian Era 
(1840-1910) and then only late in this era. "Wood carpeting" (consisting 
of 38 by 8 millimetre strips glued to a heavy cotton canvas) came in rolls 
about 0.9 metres wide and were installed by tacking down each board at 
one foot intervals with many suggested patterns of installation, most with 
fancy parquetry borders. All these pieces were then scraped (sanded with a 
hand-operated floor brush), varnished (with oil from China), and then the 
floors were hot waxed and buffed for shine and durability. 

Wooden tongue-and-grove and herringbone3 floorboards were the most 
popular domestic flooring in the Edwardian Era (1901-1914), where 
parquetry patterns were found framing the edges of carpets (a 

 

Figure 2. Tongue-and-groove configurations. 

                                                 
2 A certain form or curve on the wood panel to make the floor-joining "easier"  
3 A pattern in parquet flooring, which looks like the backbone of a fish 
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carpet was then much more expensive than wood), figure 3. Block 
hardwood floor could be laid on top of concrete using hot tar as an 
adhesive.  

By the 1920's and 30's, wooden floors met new competition with linoleum 
and cork floors, which offered a more basic geometry, less maintenance 
and a hard durable surface. The development of varnish and finishing 
materials allowed wood to play a prominent role throughout the Modern 
Era (1920-1950). 

The close of the Second World War brought a housing boom but ironically 
it spelled the doom for the wood floor trade. The hardwood was promptly 
covered up with wall-to-wall carpeting before the new owners moved in, 
and plywood was used as a sub floor. For about 30 years (1950-1980), the 
wood flooring industry struggled for survival, and most companies had to 
install carpets to stay in business at all. 

Prefinished flooring grew in popularity by the late 1980's, and today they 
make up at least half the newly installed hardwood floors. They started 
with a deep "V" groove at the edges of the planks but, as customers 
demanded a smoother floor, those edges became only slightly chamfered. 
Now, after 10 years dominating the wood flooring industry, most 
prefinished floor manufacturers have greatly improved their quality 
control. Unfortunately some of the smaller brands have cut their milling 
tolerances to the point where some of the boards no longer fit together 
easily, but the finishes have greatly improved. 

   

Figure 3.  A parquet flooring laid in a herringbone pattern. 
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Comparisons with other types of floor covering 

The most common flooring materials can be divided into five groups: 

1) Wooden flooring 

2) Linoleum flooring 

3) Plastic flooring 

4) Textile flooring 

5) Special / other flooring 
a) Laminate 
b) Ceramic  
c) Cork 
d) Rubber 

Table 1 provides a list of advantages and disadvantages of several 
different flooring materials. 

Factors encouraging customers to use wood floors 

There are several factors (summarised from the National Wood Flooring 
and The Wood Explorer) which may explain why customers choose wood 
floor or encourage the use of wood floors:   

 Beauty and style in the decoration. 

 Wide variety of products for personal choice. 

 Health and comfort, e.g. growing beliefs that wood flooring will 
reduce allergy and improve indoor air quality (according to a study 
of Japanese customers in Wahl et al, 2002). 

 An increase in the value (selling price) of a home. 

 Economy (affordable). 

 Can be refinished. 
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Table 1. Advantages and disadvantages of some common covering 
materials for flooring4. 

Type of floor covering Advantages Disadvantages 

Wood Durable (last for many years) Can become scratched, 
dented, and faded over time. 

 Easy to maintain (practical) Not a perfectly seamless 
product. 

 Feels good underfoot Somehow not moisture-
friendly 

 Ecological (environmentally 
friendly) 

Potential dangers and 
negative effects such as 
slipperiness and chemical 
emission 

Textile flooring Feels good underfoot Fades with time 

 Deadens sounds Not easy to repair 

 Can hide sub-floor 
irregularities 

Non-hygienic 

 Lots of colour choices Staining and mildew can be 
problematic 

 Lower costs than installing 
hard floors 

 

Linoleum, plastic and 
laminate flooring 

Durable and easy to maintain Not soft underfoot 

 Stain, fade, and scratch 
resistance  

When damaged, it is not easy 
to repair 

Ceramics Durable, attractive, and easy 
to maintain 

Can be cold, noisy, and 
slippery 

 Wide variety of patterns, 
colours, shapes, and finishes 

Can be stained and difficult to 
keep the grout clean 

 Works well with wood and 
carpeting 

Needs replacement if it cracks 

                                                 
4 According to the National Wood Flooring Association, The Wood Explorer, and 
www.home-decorating-made-easy.com 



Customer prejudice (perception) against wood floors 

According to Research International Qualitative in Germany, customers 
may not prefer wood floors because: 

 They are costly 

 A high level of care is required 

 Danger of pollution from any coating added 

 Anxiety regarding fire hazard, fungi, and wood ticks 

Types of wood floor 

Wood floor products can be classified into: solid, engineered, and acrylic-
impregnated. 

Solid flooring 

Any wood flooring that is made up of single pieces of wood from top to 
bottom is considered to be solid wood flooring, figure 4. It is produced in 
a wide variety of widths and lengths. Solid flooring gives a great 
opportunity for customisation, unique to personal style (www. 
floorboards.co.uk; www. woodfloors.org). Solid wood floors are preferred 
by North American customers (Roseneck, 2000), whereas in Japan the use 
of solid wood floor is expected to increase due to the concern about 
formaldehyde emissions (Wahl et al, 2002). 

 

Figure 4.  Example of a solid wood floor of ash. 
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Engineered Flooring 

Engineered wood-flooring products (see figure 5) consist of layers of 
wood, usually 3 to 5 (figure 6), bonded together under extreme pressure. It 
is usually dimensionally more stable than a solid floor, i.e. the ability to 
retain timber's natural tendency to expand and contract with temperature 
and humidity (www. floorboards.co.uk; www. woodfloors.org). 

Engineered wood floors are quite popular in Europe, where 70 − 90 % of 
the customers prefer a prefinished engineered wood floor (Roseneck, 
2000). Engineered wood floors are mostly used for residential homes in 
Japan (Wahl et al, 2002) 

  

Figure 5. Example of an engineered wood floor. 

 

 

Figure 6. Three-ply construction of an engineered wood floor. 
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Acrylic Impregnated Flooring 

An acrylic impregnated floor is a super-hard, extremely durable floor, 
where acrylics are injected into the wood itself (www.woodfloors.org). It 
is often used in commercial installations such as common public areas, 
shopping malls, restaurants, or high traffic areas of a house, e.g. kitchens, 
adjoining family rooms (www.woodfloorsonline.com). 

Styles of Wood Floor 

The styles of wood flooring can be divided into strip, plank, and parquet. 

Strip Flooring 

Linear flooring that comes in strips (figure 7), either unfinished or 
prefinished. When strip flooring is laid down, it can create the illusion that 
the room is larger than it is. The thickness could be 19 to 20 mm, the 
width 50 − 180 mm, and the length between 500 and 2000 mm. 

 

Figure 7. Strip Flooring. 

Plank Flooring 

Linear flooring that is greater in width (figure 8). Plank flooring is 
available in three different numbers of strip (see figure 9) and it can be 
used to create a more traditional or country-look room. An example of 
plank flooring dimensions is 14 x 136 x 2085 mm. Solid or engineered and 
unfinished or prefinished are some available options of plank flooring 
products.  
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Figure 8.  Plank flooring. 

 

                

2-strip                              3-strip               Full plank 

 

Figure 9.  Different constructions of plank flooring. 

Parquet Flooring 

Parquet flooring is a series of wood flooring pieces (slats held in place by 
mechanical fastening or an adhesive) that create a geometric design, figure 
10. The thickness can vary from 8 − 30 mm with (for example) an area of 
10 x 60 mm2. Parquet flooring is available in the following options: 

 Mosaic parquet: solid strips of smaller dimension assembled 
together in a particular pattern. 

 Solid parquet: solid strips or planks in thicknesses ranging from 6 
to 23 mm. 

 Multi-layer parquet: parquet panels composed of two or more 
layers of wood (or wood-based material), with a top layer of 
hardwood (the wear layer) 
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Herringbone            Basket weave 

Figure 10. Patterns of parquet flooring. 

Raw Materials 

Raw materials for wood floors can be generally classified into hardwood 
and softwood. 

Hardwood 

Hardwood comes from trees with broad leaves, where the seeds are 
included in the fruit (angiosperm), for example: mahogany, cherry, ash, 
birch, American/black walnut, maple, oak, and butternut/hickory/pecan. 

In Europe, oak is the preferable wood species for flooring (see table 2), 
while red oak is the most popular in North America (Roseneck, 2000). In 
Japan, oak and maple are common wood species used for flooring in the 
western-style houses (Wahl et al, 2002).  

Table 2. Preferred wood species of EU customers 

Species Percentage (%) 

Oak (white) 42.9 

Birch 26.4 

Maple 7.8 

Oak (red) < 1 

Others approx. 21.9 

Total 100 

 15
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Some species, e.g. Brazilian cherry, Santos mahogany, Patagonian 
rosewood, Flame wood, wide plank bamboo, American chestnut can in 
certain cases be called as exotic woods. Normally these woods are 
hardwood or, in the case of bamboo, a grass. 

A particular feature of many hardwoods is the high density, which results 
in a hard and abrasive surface. This character and the appearance of the 
wood are properties coveted in flooring products. 

Softwood 

Softwood comes from coniferous trees, i.e. having leaves like needles or 
scales (gymnosperm), such as pine, spruce, cedar, and cypress. Species 
such as Sugi (Cryptomeria japonica), Hinoki (Chamaecyparis obtusa) are 
local Japanese softwood. 

Compared with hardwoods, softwoods are generally less hard and 
abrasive. However, there are several methods to make low density wood 
harder and more abrasive, see for example Sandberg (1998a-b). 

Production Process 

The production process described here is applicable to and distinguished 
by the types of wood floor, i.e. solid (figure 11), engineered (figure 12), or 
acrylic-impregnated (figure 13). Since there are many different sawing 
techniques and not all parts of sawn timber will be used for making wood 
floors, then the sawing process is excluded from the description. However, 
in the production of wood floors, the assembly process may vary 
depending on the product type (floating or long strips), and prefinishing 
practices are different from manufacturer to manufacturer. 

It is interesting to compare between flooring industries in Europe and 
North America. According to Roseneck (2000), European hardwood 
flooring industries are rather more mechanised and tend to feature 
precision in milling more than the same industries in North America. 



Production of solid wood flooring 

In the first step of the milling process, the lumber (with 6 - 9 per cent 
moisture content) proceeds down a conveyor and is fed into a ripsaw, 
which cuts the flooring into blanks of the desired width. A rough knot saw 
is then used to remove major defects (e.g. large, broken knots or shake), 
and a preplaner (planes the board to approximate thickness) is sometimes 
used to facilitate side-matching (planes the board to its final thickness and 
creates the tongue and groove on each long side of the board). After the 
side-matcher, the finish knot saw removes any remaining major defects 
and also cuts down extremely long pieces to the standard length. Next, a 
run through end matcher leaves the flooring with tongued-and-grooved 
ends. The completed product is then ready to be graded and bundled 
(Wahlgren, 1999b).  

 

 

 

 

sawing & pre-planner matching sawing

Bundling End 
matching

Surface 
finishing

Finish knot Side Rough knot sawing Rip 

Figure 11. Flow process of solid wood floor production. 

Production of engineered wood flooring 

Engineered wood flooring manufacturers require veneer to make their 
product. The mills can purchase these from other sources or they can 
create their own "sliced" veneers. The production process described here 
(see figure 12) assumes that manufacturers purchase their veneers from 
external sources. The moisture content of the veneers should be between 6 
and 9 %. 
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assembly press and bounding (cross curves)

PresandingPrefinishing Side 
matching

Cutting grooves Check glue spreading Steam Veener 

 

Figure 12. Example of flow process of engineered wood floor   
  production. 

The veneers are assembled using glue and then the panels are sent to a 
steam press, before the glue-spreading and bonding check as well as 
other checks of flatness, thickness, and moisture content. The next step is 
cutting grooves ("cross-curves" or "kerfs") into the reverse side of the 
panels. A pre-sanding process is necessary to bring the flooring to the 
correct thickness, which is important to ensure the correct fit between the 
tongue and groove milled by a side-matching process. The thickness of 
the flooring pieces is checked before the prefinishing stage (coating the 
topside of the flooring) (Wahlgren, 1999c).  

Production of acrylic-impregnated wood flooring 

The veneer is first placed in a vacuum to draw out all the natural saps and 
sugars, leaving a virtually empty cellular structure. The veneer is then 
impregnated with a liquid acrylic resin (for example methylmethacrylate, 
MMA), so that this acrylic liquid enters the vacant cells replacing the 
sugar and saps. In the case of coloured products, the liquid is tinted with a 
dye. The next step is sanding the veneer, which is then joined with the 
core material, using an adhesive. Once joined to the core material, the 
floor is sanded once again and finished (www.gammapar.com).  
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Veener 
vacuumming Impregnation Sanding Core joining

Finishing Resanding

 

 
Figure 13. Flow process of acrylic impregnated wood floor   
  production. 

Surface finishing 

Surface finishing is a process that provides a hard surface coat without 
penetration, in order to protect the wood floor and provide a long lasting 
beauty with minimal need for care. Surface finishes are popular because 
they are durable, water-resistant, and require minimal maintenance. Types 
of surface finish are: 

Oil-modified urethane 

This is a solvent-base polyurethane which is easy to apply and which dries 
in about eight hours. 

Advantages: Very durable, commonly available, easy to recoat, and 
requires fewer coats than water-based methanes. 

Disadvantages: Imparts a yellower cast than other urethanes, slow to cure, 
may require many sandings between coats, high VOC (volatile organic 
compounds) content, combustible, requires proper lung, eye, and skin 
protection during application.  

Moisture-cured urethane 

This is solvent-base polyurethane, which is more durable and more 
moisture-resistant than other surface finishes. It comes in non-yellowing 

 19
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types and is generally available in a satin or gloss finish. These finishes 
have a strong odour and are best left to the professional. 

Advantages: Excellent durability, provides the hardest wearing surface, 
recoatable, dries rapidly even in a moist environment. 

Disadvantages: Difficult to apply, high level of VOC, extremely 
flammable, significant changes in humidity can lead to blistering or other 
defects, and it requires careful lung, eye, and skin protection during 
application.  

Conversion varnish 

Conversion varnish (catalysed lacquer) is the finish of choice for hard 
wearing areas that are likely to be subjected to abrasion, chemicals, 
solvents, and heat. 

Advantages: Durable, dries clear to slight amber. 

Disadvantages: Has an extremely strong odour and should be applied by a 
highly skilled professional. 

Water-based urethane 

These types of finishes are clear and non-yellowing, have a mild odour, 
and dry in two or three hours 

Advantages: Contains less VOC, less noxious than other finishes, clearer, 
less yellowing than other finishes, good durability, fast drying, non-
flammable, and is becoming increasingly popular, i.e. applied to hardwood 
all over around in Europe (around 70%) and in North America (30%-
40%). 

Disadvantages: Less durable than other urethane finishes, require more 
coats than solvent-based urethanes to achieve a comparable film thickness, 
and new coats may not adhere well to old coats. 
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Penetrating stains and waxes 

This type of finish soaks into the pores of the wood and hardens to form a 
protective penetrating seal. The wax gives a low-gloss satin sheen. It is 
generally maintained with solvent-based waxes, buffing pastes, or 
cleaning liquids. 

Advantages: protects and extends the life of oil finishes, easy to apply and 
surprisingly durable, and fast drying. 

Disadvantages: Requires maintenance, becomes brittle and can lead to 
yellow flooring, can be slippery when wet, contains VOC, strong initial 
odour, can water-spot. 

"Swedish" finishes 

These are typically acid-cured (containing formaldehyde) sometimes 
water-based, that produce high performance but expensive finishes. 

Advantages: Excellent durability, transparency, and elasticity, recoatable, 
fast drying 

Disadvantages: High VOC content, difficult to apply, requires sanded 
floor, combustible 

Oil finishes 

These are mostly combinations of highly modified natural oil (such as 
linseed or tung oil) with additives to improve hardness and drying 

Advantages: Easy to apply and repair, good durability, will not crack, 
craze, or peel 

Disadvantages: Not as durable as other finishes, can take a long time to 
completely cure, the surface may collect dust, can water-spot, strong 
initial odour, and combustible.   
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Methods of Installation 

Floating floors 

Floating floors are not mechanically fastened to the sub-floor, figure 14. A 
thin pad is placed between the wood flooring and the sub floor.  It is 
particularly important to ensure that the subfloor is very level when the 
floating installation method is used. A suitable adhesive is applied to the 
tongue and groove of each plank to hold the planks together.  

There are basically two types of glueless joint available. The first is a 
variation of the “lift-and-click”; the second is the “snap-together” joint. In 
general, the lift-and-click joints have thin and wide clicking joints, and the 
snap-together joints have one or more locking grooves.  

The padding protects against moisture, reduces noise transmission, is 
softer under foot, and provides some additional "R" value. Some 
engineered floors and all Longstrip floors can be floated. This is a very 
fast, easy and clean method of installation. This type of installation is very 
popular in Europe.  

Advantages: 

 Easy and quick installation 

 Transmits less noise to the lower levels than a nailed-down wood 
floor 

 Minimises the "gaps" between planks and throughout the floor 
surfaces 

Disadvantages: 

 An uneven sub floor will cause the floor to spring up and down 

 Needs special transition that will not attach the floor to the sub 
floor 

 Some floor plans with large or long rooms may not be ideal for the 
floating method 



 

Figure 14. Floating installation method (cross section of the floor  
  construction). 

Nail-down floors 

Each individual plank is firmly fixed in place by nails, screw or staples, 
figure 15. Nail-down flooring is typically used with the 20 mm solid 
products; but adapters are available for thinner products. 50 mm nailing 
cleats are used with a wood flooring nailer and mallet to attach the 
flooring to the sub floor. Solid Strip floors or Plank floors can only be 
installed on wooden sub floors "on grade" or "above grade". 

Advantages: 

 Familiar to floor-layers 

 Allows for large dimensions to be installed without seams 

Disadvantages: 

 Nails transmit noise to lower room 

 Needs floor joists or plywood sub-floor 

 The finish on pre-finished planks can be damaged during 
installation 
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Figure 15.  Nail-down installation method (left) and a tool for nailing  
  (right). (Picture to the right is from www.hometips.com) 

Staple-down floors 

Staple-down is the installation method that has become more popular since 
engineered wood flooring began to grow in popularity.  Staples are used 
instead of nailing cleats to attach the wood flooring to the sub-floor. A 
pneumatic gun is used to drive the staple into the wood flooring and sub-
floor. This is easier than the "nail-down" procedure for do-it-yourself 
installations. Not all wood flooring manufacturers recommend the same 
type of staple gun.  

Advantages: 

 Would be recommended as do-it-yourself project for someone with 
a moderate amount of skill using a power tool 

 Has proven to be a good choice for certain product lines 

Disadvantages: 

 Requires a plywood or wooden sub-floor 

 Certain wood floors require specific staple sizes  
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Glue-down floors 
Planks are installed after glue is spread over the entire area, which each 
plank will cover, figure 16. This method of installation is very common in 
North America. Mastic or adhesive is spread on with a trowel to glue the 
wood flooring to the sub floor.  

Engineered wood floors and parquets can be glued down. Solid strip floors 
and solid plank floors can only be nailed or stapled. 

Advantages: 

 Solid installation method 

 Transition to other floor surfaces is easier 

 

Disadvantages: 

 Very sensitive to any moisture in the sub-floor 

 Higher costs for the glue 

 

 

 

 

 

 

 

Figure 16.  Glue down installation method. 
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Environmental aspects of wood flooring 

According to Darnall et al (2000; in Harris et al, 2003) and Tibor and 
Feldman (1998; in Harris et al, 2003), high environmental performance is 
gradually becoming a standard business-to-business requirement. Bovea 
and Vidal (2003) state that the design of environmentally sound products 
has implications not only for the companies but also for customers and 
society. 

From the company point of view, the key factor in producing an 
environmentally sound product is to obtain the maximum profit from their 
sales, so the internal costs incurred by the company must be supported by 
the customer's willingness-to-pay. The external costs are assumed by 
society (Bovea and Vidal, 2003). The majority of manufacturers demand a 
premium price (10 − 40 % more) to provide environmentally-certified 
wood products, even though only certain customer segments are interested 
in these products. Despite the environmental awareness of customers, it is 
unclear how this may translate into changes in consumer purchasing 
(Vlosky and Ozanne, 1998).  

Environmental concerns in a wood floor may include areas such as: 
supplier and transport, e.g. the reduction of carbon dioxide emissions; 
purchasing, e.g. purchasing non-threatened species, buying materials from 
certified suppliers and responsibly managed forests; production, e.g. 
carbon dioxide emissions, nitrogen oxide emissions, waste to landfill, 
energy consumption and water use (Kährs environmental statements). 

From the point of view of society, the key factor in producing an 
environmentally sound product is to a reduction on both the environmental 
impact and the external costs (Bovea and Vidal, 1998). In Japan, the use of 
the wood flooring products is expected to increase indoor air quality and 
to reduce allergy (Wahl et al, 2002). Therefore, one of the requirements 
for a wood flooring products is that its VOC content shall be low. 
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The concept of value  
This chapter describes the concept, content, and context of value, 
customer value and its association with quality management, Customer 
Value Strategy, Customer Value Management. 

Value 

The term value has many meanings and it can be applied in several 
contexts (Bounds et al, 1994). The definition of value depends on the areas 
or entities where the concept is implemented (see table 3), e.g. monetary, 
buyer, customer (Bounds et al, 1994), Quality management (Jenney, 1974; 
in Sherwin & Slater, 1986), or Value Analysis (Kolarik, 1995). 

In term of monetary value, one can judge the value people place on things 
by what they willingly give up for them (i.e. high value = high sacrifice, 
low value = low sacrifice). Customer value is the difference between 
benefits and sacrifices, the larger the difference, the higher the value will 
be. Value to the buyer can be defined as selling price less the cost of 
purchased raw materials. However, the relationship (trust, familiarity, 
devotion, and friendship) between supplier and customer may greatly 
affect the perception of value (Bounds et al, 1994). From this point of 
view, the benefits can be stated in qualitative non-economical term. 

Basically, the definition of value in the area of quality management is 
similar to the definition of value according to the customer, where the 
benefit is specifically referred to as "quality". Instead of using the 
difference, the value is expressed as the ratio of quality to price. 
Sometimes the promptness of the delivery can also be considered when 
defining value. 

Value Analysis is a useful concept applicable for existing or new products. 
It is intended to provide more functional utilities (useful products) to 
customers at a reduced cost (Kolarik, 1995). The value is then defined as 
the ratio of worth to cost, where the worth can be expressed in terms of 
impression and satisfaction, and the cost can be further broken down into 
first (primary) costs and follow-up costs. 



Table 3. Different definitions of value 

Concept of value  Formulated (defined) as 

(In term of) Monetary Price 

(According to) Buyer Economic performance minus costs 

(According to) Customer Benefits minus sacrifice, or 

(Benefits - Cost) * Relationship 

(In the area of) Quality 
Management 

Price
Delivery*Quality

or
Price

Quality

 
(In term of) Value Analysis 

costup-FollowcostsFirst
useinonSatisfactiimpressioninitialUser

or
Cost

Worth

+
+

 

The concept of customer value embraces both monetary and non-monetary 
aspects, the buyer might also be the customer, and both Quality 
Management and Value Analysis emphasise the significance or influence 
of the customer perspective. 

The generally accepted definition of value focuses on the total worth of 
the benefits received for the price paid. This definition suggests that any 
model of total value must consider all benefits, i.e. direct, monetary, and 
indirect, non-monetary functions and activities (Simpson et al, 2001). 

Woodruff (1997; in Simpson et al, 2001) defines value as a customer's 
perceived preference for and evaluation of those product attributes, 
attributes performances, and consequences arising from the use that 
facilitate (or block) achieving the customer's goals and purposes in use 
situation. 

Any definition of value must take into account the total benefits, including 
direct and indirect benefits derived from attributes and consequences, that 
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arise from partner activities and behaviour, less total direct and indirect 
costs, and must be determined from the customer perspective (Simpson et 
al, 2001). 

Customer value 

It is important to note that in the concept of customer value, the term 
"customer" can be divided into three categories (Bounds et al, 1994): 
consumer (i.e. actual user), decider (person or organisation that selects, 
chooses, specifies, and authorises the payment), and beneficiary (person or 
organisation that benefits from or makes a sacrifice because of the use of 
the product or service). 

Dumond (2000) summarised the common themes about customer value 
that it is "linked to the use of product or service", "perceived by the 
customers rather than objectively determined by the seller", and "usually 
involves a trade-off between what the customer receives (e.g. quality, 
benefits, worth) and what he or she gives up to acquire and use a product 
or service (e.g. price, sacrifices)". Customer value is defined as the 
summation of benefits and sacrifices that result as consequence of a 
customer using a product or service to meet certain needs (Bounds et al, 
1994). 

The concept of customer value then moves away from the notion that 
value is something inherent to the product or service towards the notion 
that value is determined in the context of customer use (Bounds et al, 
1994). 

There are many factors influencing the end states which a customer values 
and the product which he or she chooses: macro environment (politics, 
economics, technology, and culture), customer characteristics 
(psychosocial, lifestyle, needs), the use process (i.e. find, acquire, 
transport, store, use, dispose, and stop), and the relationships with supplier 
organisations (Bounds et al, 1994).  

Market segments, which are used to identify customer characteristics, may 
be determined with general information such as socio-economic status and 
specific information such as lifestyle preferences (Bounds et al, 1994). 
Garvin (1998; in Bounds, 1994) suggests eight dimensions of quality (i.e. 



performance, features, reliability, conformance, durability, serviceability, 
aesthetics, and perceived quality) to define market segments, which 
represents managers' options in order to execute a particular strategy for 
customer value. However, to determine the dimensions which is most 
important to deliver, managers must have a clear understanding of 
customers needs by understanding customer concerns for the end use of 
the product. 

The means/ends model (see figure 17), as described in Bounds et al 
(1994), can be used to understand customer value, where the mechanism is 
as follows: the macro-environment and customer characteristics determine 
the desired end states, and the customers then buy the product as a means 
to accomplish some purpose or fulfil a need (ends),  

   

Product 
attributes and 
characteristics

Consequences: 
benefits and 
sacrif ices

Desired end states: 
needs, goals, w ants, 

self-concept

Purchase and 
use yields Enables to fulf ill

 

 

Figure 17.  Means/Ends Model (source: Bounds et al, 1994) 

One general approach to learn about customer value involves a cycle of 
four activities: projecting, invalidating, discovering, and confirming 
(Carothers and Bounds, 1991; in Bounds et al, 1994).  

There are many different techniques to asses customer's value, which 
depends heavily on the type of customer, e.g. personal interviews, protocol 
analysis, focus groups, laddering, trade off analysis, market test, direct 
observation. Whatever techniques used, the measurement should follow 
the following principles (Bounds et al, 1994): 

 Use multiple measures of each "construct". 

 Focus on behaviour over attitudes or purchase intentions. 

 Use both direct and indirect measures of key "constructs". 
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 Validate results of intrusive methods with non-intrusive 
techniques. 

 Confirm and understand quantitative results with qualitative 
studies. 

 Measure customer satisfaction and value at the appropriate time. 

The content and context of value 

The content of value can be classified into direct and indirect components 
(Simpson et al, 2001). Direct value is derived from those activities that can 
be expressed in a monetary sense, including objective, directly 
quantifiable benefits, which result in value through a decrease in costs or 
increased in sales. Indirect value is associated with less tangible aspects of 
the relationship, such as relational or social associations. 

Simpson et al (2001) distinguished three different contexts of value, i.e. 
social (relational), customer behaviour, and channel of distribution. Value 
in the social context is created through the relation (e.g. between supplier 
and retailer/reseller); in the customer behaviour context, a portion of 
product value may be derived from extrinsic attributes or intangible cues, 
which are part of non-physical characteristics of the product such as 
convenience or being thanked for purchasing the product; in a channel of 
distribution context, intangible and indirect attributes such as 
communication, trust, and commitment in a channel relationship are well 
recognised as important factors, which may enhance or depreciate the 
value derived from a channel relationship. In general use, the term "value" 
denotes "a sense of what ought to be" or "that which is important" 
(Bounds et al, 1994). 

Value creation 

Value creation consists of managing market offerings, new offering 
realisations, and managing business channels (Anderson and Narus, 2004).  

The creation of value is managed through a value stream which has been 
referred to as the supply chain, the value chain, and the customer chain 
(Dumond, 2000). Burges et al (2002) identify three primary value streams 



 32

in industry, viz. the project value stream (associated with introducing the 
new product and delivering the main supply capability), the capital assets 
value stream (provides the buildings, equipments, etc), and the core value 
stream (to reliably and efficiently supply the product at the right cost and 
correct quality from market introduction onwards) and they make a 
distinction between value chain (connected activities in a single 
organisation) and value network (connected activities that span a number 
of organisations) in order to explain the value stream and emphasise the 
value adding flow through the value network. In the value stream, the 
terms "leanness" (a focus on resource frugality or keeping the cost to a 
minimum) and "agility" (emphasising flexibility) are applicable. The 
concept of lean production (also recognised as lean thinking or lean 
manufacturing, Nave (2001)) should be applied throughout the value 
stream to eliminate waste and provide real value to the customer (Womack 
& Jones, 1997), while agility is more important when the focus is on the 
criteria for order winning (Burges et al, 2001).   

In the supplier context, the determinants of value creation are relational 
factors, product factors, physical distribution factors, and service factors 
(Simpson et al, 2001). 

Value configuration logic, as described by Sweet (2001), can be 
interpreted as a firm's strategy for value creation, where the customer role 
is changing from passive to active; not minimising the customer's role but 
accepting the centrality of the consumer and encouraging active 
participation in all aspects of the experience, from search to configuration, 
to delivery, and renewal of products and services (Prahalad and 
Ramaswamy, 2000; in Sweet, 2001). The value configuration logics are: 

Value extraction, a shifting of the task to the customers because the task 
can be done by the customer at less cost than if the company performs it. 
Therefore, it may increase the productivity, if the cost can be reduced 
while other elements (performance, quality, etc) remain constant. 

Value adding, the delivery of function, attribute, or aspect engineered to 
the product or service by the firm, assuming that the customers are willing 
to pay. 
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Value capturing, the capturing (in databases, observations, activities, etc.) 
of information about the processes, transactions, customers, etc, separating 
this information from the source, and converting it into value in various 
ways. 

Value creating, active customer participation in product or service 
production. It creates value when cumulative inputs across customers can 
be/are stored, aggregated, and made available to other customers. Value 
creation requires a connection between producers and customers, and 
leads to innovation or improvement of product or service performance.     

To achieve customer value, the concept must be made operational through 
a comprehensive system measuring separately each point of the 
means/ends model that leads to a better understanding of unmet needs, 
important quality attributes, the relative values of various dimensions of 
product and service, and any satisfaction (or dissatisfaction) customers 
derive from dealing with the firm. Customer needs must be understood 
and used to design the products and services offered (e.g. Quality Function 
Deployment ∼ QFD). The experience customers have of the product or 
service in a given situation determines the value they realise. Customer 
satisfaction is the outcome of providing value that meets the customer's 
need in that situation. The product quality is then the result of both value 
and satisfaction. Value always has a cost component, therefore it is 
important to identify those aspects which are the most important for the 
customers, besides the basic product or service (Bounds et al, 1994).  

Value delivery 

According to Anderson and Narus (2004), value delivery means 1) 
gaining customers (process of prospecting for new business relationships, 
assessing the mutual fit between prospective customer requirements and 
supplier offerings and priorities, making the initial sale, and fulfilling the 
initial order to the customer's complete satisfaction), 2) sustaining the 
reseller partnership (the process of fulfilling commitments that supplier 
and reseller have made to deliver value to customers, strengthening this 
delivered value, and working progressively together to continue to fulfil 
changing marketplace requirements), and 3) sustaining the customer 
relationship (i.e. process of fulfilling mutually agreed-upon customer 
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requirements in a superior way over time, and selectively pursuing 
continuity and growth through the building up of mutual self-interest).    

Customer Value - from strategy to management  

Customer value is more than just a concept; it can be adopted or 
implemented as a company strategy as well as managerial approach to 
gain competitive advantages in the market. Customer Value, whether as a 
concept, strategy or management, has a close relationship with Quality 
Management (in particular TQM) and Operations (Production) 
Management.  

Customer Value and Quality Management  

Total Quality Management (TQM) is often used as the "representative" of 
Quality Management. However, the definition of TQM is somewhat 
confusing due to a lack of consensus as to what constitutes TQM. Almost 
every organisation defines it differently or calls it something other than 
TQM (Bounds et al, 1994). There is a variety of meaning attached to 
TQM, where it tends to be appropriated for any approach that is thought to 
be an undeniably good thing (Nicholls, 1990). TQM originated from Total 
Quality Control, TQC (also known as Company Wide Quality Control in 
Japan - CWQC), introduced by Feigenbaum. It consists of five main 
elements: focus on customer, focus on process, base decisions on facts, 
improve continuously, and let everybody be committed (Bergman & 
Klefsjö, 1994). The following definition is an attempt to describe TQM: 

[As described by International Standardization Organization, ISO (in 

Anderson and Narus, 2004)]: 

A management approach to an organisation centered on quality, based on 

the participation of all its members and aiming at long-term success through 

customer satisfaction, and benefits to the members of organisation and 

society 

Or  
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A philosophy and guiding principle which represents continuous 

improvement of input, process, and output leading to customer satisfaction 

(Kolarik, 1995) 

Recently, Six Sigma has become very popular both in academia and in 
industry. According to Klefsjö et al (2001), Six Sigma is a methodology of 
TQM applied on selected important projects at the appropriate time.   

Customer value can be seen as a result of TQM evolution, which focuses 
on every action as being competitive in delivering value to the customer 
(Nicholls, 1993). According to Nicholls (1990), the value to the customer 
is more "qualified" or preferable than just quality (TQM) because: 

 Giving value is an activity in which everyone can engage with 
enthusiasm. 

 Value virtually forces a link to the customer, since it has to be 
perceived by someone. 

 Value encourages "open-system thinking" (quality = fitness for 
use) by avoiding the "closed-system thinking" that quality is a 
fixed and given target. 

 Value includes elements such as quality, innovation, flexibility, 
and responsiveness. 

 Value implies a willingness to pay, which also implies 
effectiveness and efficiency since the benefits would not be valued 
if the costs were too high. 

 Value enhances the concept of interaction and change by 
incorporating competitiveness into the delivery of value to the 
customers, so that the benefits can be added without extra cost. 

The nature of customer value is idiosyncratic (personally determined; 
customised). Therefore, a new frontier in quality paradigm, i.e. techno-
craft paradigm (Kolarik, 1995) seeks to emulate the custom-craft paradigm 
in performance but reduce the cost and delivery time through the proper 
integration of people, machines, and automation. To ensure that customers 
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get exactly what they want, a high level of flexibility in product design 
and process is necessary. 

The techno-craft quality paradigm in some respects is very similar to the 
Agile and flexible operation, 

The agile manufacturer aims to produce highly customised products at 

a cost comparable with mass production, using short lead times. The 

tailoring of products to demand includes a higher element of service 

and thus greater added value. A flexible workforce, structure, and 

production technologies (especially through the use of computer-

integrated manufacturing) are all contained within a learning culture 

(Lowson, 2002). 

In order to satisfy new demands for pattern moving toward 
individualisation, there is a need to return to a craft form of production 
(i.e. Flexible specialisation), based upon the use of information technology 
and customised, short-run manufacture, in a network of small firms 
operating in niche, segmented markets (Lowson 2002). 

Recent research by Lowson (2002; 2003) suggests that many organisations 
are reacting to the demand for variety by adopting a special operation 
strategy, e.g. just-in-time (JIT), world-class manufacturing (WCM), 
supply network strategy, efficient customer response (ECR), etc. This 
approach is individual, unique to each manufacturing environment, so that 
it cannot be imitated or substituted (resource-based strategy), without 
neglecting the fact that competition exists (market-driven strategy), so that 
the company can not only operate effectively but also deliver a unique 
type of value to its customers.   

Customer value is also relative in its nature (Luppold and Bumgardner, 
2003) and is a time-dependent concept). Therefore, it must drive towards a 
continuous improvement to provide the best customer value, and not just 
add economic value. By understanding customer valuation and use 
process, managers will achieve a better focus for their continuous efforts 
to better serve their customers (Bounds et al, 1994).   



 37

Customer Value Strategy 

To facilitate the understanding of Customer Value Strategy, we begin with 
the definition of strategy, then value-based strategy, and finally customer 
value as a strategy. 

 Strategy is the creation of a unique and valuable position, involving 
different sets of activities. Strategic positioning means performing 
different activities from those of rivals or performing similar activities in 
different ways. Significantly, strategy is about pursuing a course of action 
different from that of competitors and providing superior value to 
particular market segments, choosing what to do and what not to do by 
putting together activities that generate superior value in a complementary 
or synergistic way.  

Value-based strategy generally contains the following aspects: product 
leadership, customer intimacy, and operational excellence (Anderson and 
Narus, 2004). It directs managers to take responsibility for: 1) delivering 
products or services that provide the best value for defined needs, and 2) 
creating strategic systems to continuously improve that value and satisfy 
the obligations of the enterprise (Bounds et al, 1994). 

Customer Value as a strategy is intuitively appealing, even obvious, but 
the best way of achieving it is not so obvious, even though the need to 
provide superior customer value has been touted for decades (Bounds et 
al, 1994). It may require managers to break new ground and deviate from 
the traditional rule of strategy and management (Hamel and Prahalad, 
1989; in Bounds et al, 1994). Little (1992; in Bounds et al, 1994) and 
Schonberger (1992; in Bounds et al, 1994) shared this opinion by stating 
that many principles of quality management overlap or even replace 
principles of management and strategic management.  

The implementation of Customer Value Strategy involves the following: 
1) Selecting the right value, 2) creating a design to serve important 
customer needs, and 3) Providing the best value available (making the 
products conform to the design). An explicit value-based strategy focused 
on the customer is required, but the actual implementation process may 
depend on factors such as organisational size and competitive position. 
According to Slack (1991; in Lowson, 2003), competitiveness can be 
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achieved through a manufacturing contribution to creating strategic 
advantage, and competitive advantage can be achieved by "making things 
better, right, fast, on time, cheaply, and flexibly". Lowson (2003) regards 
this concept as physical production (a narrow range of operations 
management). According to Porter (1996, in Lowson, 2003), the creation 
of true economic value (gap between sales price and production costs) will 
be the bottom-line in terms of the survival or failure of any organisation, 
and a sustainable competitive advantage can only be achieved by 
operating at lower cost, by commanding a premium price through 
differentiation, or doing both. These cost and price advantages can be 
achieved in two ways, i.e. operational effectiveness (doing the same things 
as the competitors but doing them better) and/or strategic positioning 
(doing things differently from competitors in a way that delivers a unique 
value to customers). Both ways include and would be the concern of 
operations strategy. As stated by Deming, Imai, and Ishikawa, quality 
improvement is the most important source of competitive advantage 
(Bounds et al, 1994). 

Improving customer value is necessary in every aspect of strategy 
formulation and implementation. It requires a cross-functional approach to 
learning what is and will be valued, designing value, producing value, and 
improving the value creating and delivering system.   

Customer Value Management 

Value Management is defined as a systematic and creative procedure 
operating on the relevant aspects of the value process, i.e. an overall 
sequence of actions that leads to the achievement of value (Telford, 1996; 
in Hamilton, 2002) throughout the life of a project or product 
(Zimmerman and Hart, 1982; in Hamilton, 2002).  

Value Management is the systematic use of value techniques for general 
problem solving in business, research, and administration (Anderson and 
Narus, 2004). Two aspects of value management occur at strategic level 
(i.e. taking into account the concept of function and performance when 
making important decisions) and at the tactical level (i.e. focus on the 
management of value by completing projects designed to sustain or 
enhance value (Anderson and Narus, 2004). 
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Using Value Management will also save a significant amount of money 
and provide other tangible benefits by analysing functions - not what 
something is, but what something does (Kaufman, 1990; in Hamilton 
2002), in a structured framework to ensure that the final deliverable or 
outcome will correspond to the requirements (Cooke and Slack, 1991; in 
Hamilton, 2002). 

Dumond (2000) presents the framework of value management from a 
quality management perspective, using the concept of process 
management, and compares the framework with another model, based on 
the Malcolm Baldrige Award. Hamilton (2002) states that, in order to be 
successful, Value Management must be a continuous process, where the 
utilisation of Value Management process will increase the correct 
interpretation of the requirements and the avoidance of much, if not all, 
waste in developing a product. Fong & Shen (2000) stated that a certain 
leading professional organisation treats value management, value analysis, 
and value engineering similarly, despite a controversy as to whether 
distinguish them or to treat them similarly.   

Customer Value Management is a progressively, practical approach that, 
in its essence has two basic goals: 1) to deliver superior value to targeted 
market segments and customer firms, 2) to obtain an equitable returns on 
the value delivered. Customer Value Management relies upon customer 
value assessment to gain an understanding of customer requirements and 
preferences, and what it is worth in monetary terms to fulfil them 
(Anderson and Narus, 2004). 

The customer value management process includes: translating business 
into projects, customer value workshop, customer value research, 
constructing a business case for change, and value realisation. After the 
realisation, it is important to get feedback by measuring customer 
satisfaction (Anderson and Narus, 2004). 
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Marketing aspect of wood-flooring products 
This chapter briefly discusses the marketing of wood flooring products, 
from both macro and micro perspectives. 

Macro-perspective 

The wood-flooring market in United States in terms of the area covered is 
approximately 4 % of the total US floor market, where data for year 2002 
indicate that 58 % are engineered wood flooring and the remaining 42 % 
is solid flooring (Technology Profile, 2004). According to The Canadian 
Trade Commissioner Service (2001), see table 4, Germany, Italy, and 
Spain are the largest consumers of wood flooring in Europe. On the 
European wood-flooring market engineered wood flooring dominates, i.e. 
73% of the total market, while the other 23 % is solid flooring 
(Technology Profile, 2004). In Sweden, the average percentage sales of 
wood flooring materials is 21 % of the total estimated sales of different 
types of flooring products (Golvbranschen, 2002) 

Table 4.  Wood flooring consumption in European countries. 

Country Consumption (%) 

Sweden 5 

Germany 27 

France 11 

Norway & Denmark 7 

Italy 14 

Spain 14 

Finland 2 

Austria 6 

Other 12 

Total 100 
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Micro-perspective 

The following is a market and sales data presentation of a Swedish wood-
flooring manufacturer. The company meets the local market and also 
exports products to Western Europe and overseas (mainly USA). The 
North American market demand is dominated by solid wood flooring 
products (see table 5), while multilayer parquet dominates in the European 
market demand (see table 6). As shown in table 7, the company sells its 
products mostly in Europe, i.e. 60 % of its total sales. 

Table 5.  Company's sales figure in North America. 

Product Percentage of total area sold (m2) 

Solid 70 % 

Parquet 27 % 

Mosaic 3 % 

Total 100 % 

Table 6. Company's sales figure in Western Europe. 

Product Percentage of total area sold (m2) 

Multilayer parquet   60 % 

Solid parquet   40 % 

Total 100 % 

Table 7. Company's sales during 2003. 

Country Percentage of total sales  

Europe   60 % 

Sweden   17 % 

Overseas   23 % 

Total 100 % 
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Analysis 
This chapter discusses the necessity of customer value, the description of 
how customer value strategy and management could work for a 
manufacturer, and the benefit of both concepts for manufacturing 
competitiveness.  

Competing through customer value 

It is indeed necessary to compete with regard to price or costs, but if this is 
impossible, why not compete on value? Erntson (2002) quotes a statement 
that customers are not always sensitive to the product price because they 
presume that they will get some benefit or value as a compensation for the 
higher price they pay. It is then clear that customers are focusing more on 
the value provided by the product(s) or the company than on the product 
price itself. The company is then obliged to deliver the value expected by 
the customers and to continuously improve it by reducing the cost or 
increasing the benefits (or quality) of the product. 

A case study conducted in a Swedish wood-flooring manufacturer during 
the period from October 2004 to February 2005, "confirmed" that 
customer value is a prerequisite to manage quality proactively. It drives 
the continuous improvement of the product and process in order to fulfil 
and satisfy customers' requirements. 

The theoretical section of this report has discussed customer value from 
various angles. According to Berg (2000), Roseneck (2000), Wahlgren 
(2001, 2002, 2003), and Erntson (2002), several important factors need to 
be considered by companies in the wood flooring business in order to be 
able to survive, grow, and be competitive in the market, such as: customer 
focus and service, low-cost consciousness, product innovation, quality of 
products and processes, excellent production and technology, 
environmental consciousness, and also internal and external cooperation 
(relationship). 

The factors mentioned above are important to consider since our focus 
here is on the manufacturing company. We therefore need to "translate" 
the concept of customer value into the manufacturer's perspective. Figure 
18 suggests that a manufacturer delivers what is called outbound value  
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Figure 18.  Customer value from a manufacturer's perspective 

to its customers. In order to be able to do so, the manufacturer needs 
internal value drivers as well as inbound value from its suppliers. The 
figure also contains several (but is not constrained to) elements of 
outbound value, internal value drivers, and inbound value. 

Focusing on customer value means that the company must formulate a 
customer value strategy and customer value management as well as 
shifting the orientation to focus on life cycle cost (LCC) rather than just 
product price. To persuade the customers to focus on total costs rather 
than simply on the acquisition price, the company must have an accurate 
understanding of what the customer values and would value. Reducing the 
life cycle costs would certainly increase the value by reducing the 
sacrifice.  

This leads our thinking to a broader understanding of the customer 
sacrifice for the product to fulfil their needs, a which will motivate the 
wood floor manufacturers to focus not only on the initial cost (i.e. price) 
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but also on the other costs that arise during the use of the product and how 
to reduce them.   

Customer value strategy and management 

Luppold and Bumgardner (2003) suggest that low grade wooden materials 
do not necessarily have a low value if value-added uses and production 
techniques can be found, and they also suggest that low value wood 
materials may become high value products through the development of 
new products and processes for these materials.  

It is implicit in this statement that product and process development as 
well as the production system are the "centre of attention" that play an 
important role towards the creation of customer value. Similarly, the life 
cycle cost (LCC) can be reduced through the improvement of product and 
process as well as improving the production system. 

Naturally, the improvement is not a completely independent process, but it 
is driven by the customer, so that all manufacturing company activities 
(efforts) and functions are directed towards the fulfilment of customer 
needs. Therefore the company needs to have a clear understanding and 
formulation as to what the customers need and desire (i.e. what they value 
and would value). Customer Value Strategy makes it easier for the 
company to direct its focus as to customer value to fulfil and in what way. 

Next, the customer value needs to be delivered through operational 
activities, where the firm can also expect some value to be added in the 
form of equitable returns. Customer Value Management takes the 
responsibility for ensuring that the company fulfils this function. It is 
important to notice that (in the authors' opinion) the boundaries between 
Customer Value Strategy and Customer Value Management are not clear-
cut, they may interact "somewhere" since Customer Value Management 
also contains a strategic component.  

Figure 19 shows that the concepts of Customer Value Strategy and 
Customer Value Management involve "all" aspects of a company's 
(manufacturer's) operation, i.e. from product to production, in order to 
provide the best value, i.e. increasing the benefits (in terms of quality, 
performance, excellence, etc) and reducing the life cycle costs. The 



authors suggest that, prior to further research, it is important to conduct a 
survey to identify the customer benefits and the related product attributes, 
as well as to investigate the LCC profile of different wood flooring 
products and to identify the factors which significantly cause different 
LCC profiles and the cost elements that causing high LCC during product 
acquisition and use.  

Different LCC models, e.g. as suggested by Fabrycky and Blanchard 
(1991; in Durairaj et al, 2002), Woodward (1997; in Durairaj et al, 2002), 
can be adopted to identify the life cycle cost (LCC) profiles of different 
wood flooring products. We shall base the analysis on how much the end-
customers should spend to use (or as a consequence of installing) a wood 
floor. 

The main advantage of LCC is that it makes it possible to break down the 
total costs into cost elements, so that the costly areas can be identified. 
Once the costly areas have been identified, they can be traced back 
(deployed) to the product, process, and production, where improvements 
will be introduced by the producer to increase the benefits (functional 
performance) and reduce the costly areas.  
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Figure 19.  Customer value strategy and management. 
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Customer Value Strategy and Management for manufacturing 
competitiveness 

Figure 20 shows how competitiveness can be achieved through Customer 
Value Strategy and Management. When a manufacturer implements 
Customer Value Strategy and Customer Value Management, it improves 
the customer value by increasing the benefits and/or reducing the life 
cycle costs. One model (see Dhillon, 1989) suggests that LCC consists of 
(can be categorised into) two main cost components, i.e. non-recurring 
costs and recurring costs. According to Porter (1996; in Lowson, 2003), 
the competitive advantages can be realised in two ways, viz. operational 
effectiveness and strategic positioning. However, Anderson and Narus 
(2004) argue that customer value (strategy) needs operational excellence, 
not merely operational effectiveness. The link to the competitiveness will 
be "established" through a logical reasoning that the reduction in the non-
recurring costs will lead to operational excellence (as defined by Anderson 
and Narus, 2004), whereas the recurring costs would trigger improvements 
of product and process in order to create certain "unique" features or 
services that support the company's strategic positioning in the market.  

The author suspect that these two perspectives are caused by the reason 
that Porter (1996; in Lowson, 2003) based his analysis on true creation of 
economic value, while Anderson and Narus (2004) focused on customer 
value. In fact, providing customer value is actually not independent nor 
against economic value, since the manufacturer (company) expects 
"something in return". Therefore Customer Value Management is required 
because one of its goals is to "get an equitable return on the value 
delivered". 
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Figure 20. Customer value and manufacturing competitiveness 
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Conclusion 
The reflections of the current situations in the wood floor industry, 
especially the manufacturers, obviously "force" them to focus on customer 
value instead of only on costs. Costs are still important criteria for the 
customers' purchasing decision; indeed they are component of customer 
value. However, our perspective regarding cost should be much wider than 
merely the cost of the product (≈ initial cost, price). It should reach the 
point where all costs related to the use of the product during its life cycle 
or period of ownership (Life Cycle Cost) are considered. 

An increase in value, i.e. increasing the benefits and/or reducing the costs, 
can only be achieved if the producer develops, reviews, or improves the 
product, process, and the production, and even the raw material 
(throughout the value chain). However, this improvement is not a "blind" 
or "naive" process, but requires an adequate understanding of customer 
value and what the customer would value. 

Customer Value Strategy and Customer Value Management are the 
concepts to assist manufacturers to focus and improve the value delivered 
to the customers. The successful implementation of these concepts would 
lead to the creation and delivery of unique (product) features and/or 
services that support the company's strategic positioning in the market and 
at the same time enable the company to achieve the lowest possible costs 
through excellent operation, that finally leads to manufacturing 
competitiveness.   
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Further Research 
This chapter describes the need for further research and suggested 
research questions to be answered, as a follow-up of the previous 
chapters. 

The need for further research 

The nature of customer value that is idiosyncratic and relative makes the 
study and/or research into customer value dynamic, and it therefore needs 
to be continuously updated. This is probably the reason behind the 
statement that "customer value as a strategy is intuitively appealing, even 
obvious, but the best way of achieving it is not so obvious even though the 
approach has been touted for decades" (Bounds et al, 1994).   

The author believes that Customer Value Strategy and Customer Value 
Management are relatively new and that they are a potential area for 
research in the future. This is in accordance to the statement in Dumont 
(2000) that "the concept of value management is becoming quite prevalent 
in the industry. Despite this popularity, there is little evidence of the 
development of any accompanying theory in the literature...". 

The wood flooring industries in particular and wood products industry in 
general need to develop knowledge and skills regarding products, 
technical and managerial aspects of production and quality, and not least, 
about the market and customers in order to provide the best products with 
the lowest costs as possible. Customer Value Strategy and Customer 
Value Management are expected to "answer" the above "challenges". 
However, their adoption and implementation needs to be uniquely adapted 
to the specific type of industry and certain condition (e.g. size) of a 
company.   

Research questions 

Considering the above, there are several questions that need to be 
answered:   
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 What do actually Customer Value Strategy and Customer Value 
Management contain? 

 What are their roles, both theoretical and empirical, in providing 
customer value and improving (wood floor) manufacturing 
competitiveness? 

 How can a wood flooring manufacturer adopt (implement) 
Customer Value Strategy and Customer Value Management? 

 What are the measures to indicate a successful implementation of 
Customer Value Strategy and Customer Value Management? 
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