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number of questionnaires was returned for the four versions (39 
lamp, 38 clock, 40 car, 44 ornament). First, respondents chose 
a specimen from the product category indicated and described 
and/or drew the appearance of this product. They were asked to 
nominate why they had chosen this particular alternative. These 
two questions served to focus attention on the target product 
specimen. The next questions assessed the way in which the 
product was acquired and the duration of ownership. 

Subsequently, respondents indicated to what extent they 
agreed with 28 statements regarding their relationship with their 
product (see Appendix 1) on five-point Likert scales (strongly 
disagree, disagree, neither agree nor disagree, agree, strongly 
agree). The majority of these items were generated by the authors 
after an extensive literature review and were used to assess the 
degrees of attachment (9 items), irreplaceability (5 items), and 
indispensability (6 items). In addition, this part contained 8 items 
of Ball and Tasaki’s (1992) attachment scale, which we refer to 
in this paper as the self-extension scale. The ninth item of this 
scale (I don’t really have too many feelings for this product) was 
excluded, because it assessed attachment and not self-extension 
in our view. 

Forty-eight statements were used to measure the various 
possible determinants of attachment on the same five-point Likert 
scales. The statements represent the four possible determinants 
identified (enjoyment, individual autonomy, group affiliation, and 
life vision) and the two factors that were not expected to influence 
attachment directly (product utility and market value). The authors 
generated all statements. In addition, we included the four scales 
investigated by Grayson and Shulman (2000) as determinants 
of irreplaceability: temporal indexicality, corporal indexicality, 
psychic energy, and social visibility (see Appendix 2). 

Results

The Attachment Construct

We performed a confirmatory factor analysis (CFA) in LISREL 
using the items formulated to measure the four target constructs 
in Figure 1: attachment, irreplaceability, indispensability, and 
self-extension. CFA is the theory-driven twin of the exploratory 
factor analysis. A CFA estimates the relationships between a 
number of predefined latent constructs and simultaneously tests 
the properties of the items used to assess these constructs. CFA 
generally provides a very strict and critical test of the homogeneity 
of the instruments used to assess the latent constructs. As a result, 
the items in models with good fit according to common CFA 
criteria may be assumed to yield homogeneous scales of the target 
constructs, and items with slightly different meanings or meanings 
related to other constructs in the model tend to be excluded. 

The first model that included all items for the four target 
constructs proved to be unsatisfactory [χ2=1492, df=344, p=0.00, 
GFI=0.64, RMSEA=0.13, CFI=0.66, NNFI=0.63]. Among 
the eight items of the self-extension scale, six had a multiple 
squared correlation below 0.50, indicating that the scale is highly 
heterogeneous. To purify the measures and to improve the fit of 
the model, we deleted items with squared multiple correlations 
below 0.35, with high cross-loadings, and with high modification 
indices. This yielded a model with acceptable fit [χ2=248, df=84, 
p=0.00, GFI=0.83, RMSEA=0.10, CFI=0.89, NNFI=0.86]. 
The improvement in fit was significant [pseudo χ2(260) = 1244, 
p<0.01]. In this model, the attachment scale consisted of 5 items 
(α=0.87), the indispensability scale had 4 items (α=0.80), and 
the irreplaceability scale (α=0.80) and the self-extension scale 
(α=0.71) both contained 3 items. 

An overview of the items retained in the model and those 
that were deleted from the model can be found in Appendix 1. 
As the CFA criteria tend to be quite strict, we cannot supply a 
theoretical reason for every item that has been eliminated. 
Nevertheless, the items of the self-extension scale indeed seem 
to fall roughly into two groups. The items that were retained 
generally depict the product as a fairly neutral source of 
information about the respondent, while most of the deleted items 
suggest emotional reactions to the product (irritation, praise, feel 
attacked). In addition, the retained items only involve the product 
owner, whereas most of the deleted items depict a social context 
involving other people as well. 

The pattern of correlations between the constructs in the 
final model (Table 1) is in line with our expectations as described 
by Figure 1. Hence, the degree of attachment is most closely linked 
to the extent to which a product is irreplaceable. Furthermore, 
self-extension has both an emotional component (related to 
attachment and irreplaceability) and a functional component 
(related to indispensability). 

Scales for Determinants

The statements regarding possible determinants were subjected to 
an exploratory principal components analysis (PCA) with varimax 
rotation in SPSS to find out whether the determinants proposed 
in Figure 2 would be identified as separate variables. This PCA 
yielded 11 factors with Eigenvalues above 1 and 72% of total 
variance explained (Appendix 2). On the basis of the exploratory 
PCA, we selected the items with the highest absolute loadings on 
a specific factor. These items were used to form a measurement 
scale for the various determinants. For each measurement scale, 
we calculated Cronbach’s α as a measure of internal consistency. 
We checked whether deleting any of the items would improve α, 
but this was not the case for any of the scales. 

Table 1. Phi coefficients (with standard errors) for attachment, self-extension, irreplaceability, and indispensability

Self-extension Irreplaceability Indispensability

Attachment 0.74 (0.05) 0.86 (0.03) 0.21 (0.09)

Self-extension 0.48 (0.08) 0.57 (0.08)

Irreplaceability 0.15 (0.09)
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According to Figure 2, we expected to find a distinction 
between product enjoyment, individual autonomy, group  
affiliation, and life vision in the determinants. Our outcomes  
showed that this was only partly correct and that several  
adaptations of this structure were necessary. The first factor in 
the PCA obtained high loadings from items involving memories 
of persons, events, and places (12 items, α=0.92). This factor 
included all items from the temporal and corporal indexicality 
scales (Grayson & Shulman, 2000) and several items of the 
group affiliation factor. The second factor consisted of items that  
referred to an object’s value in supporting the person’s self- 
identity (5 items, α=0.85) and largely concurred with the  
individual autonomy factor we had in mind. Factor 3 contained 
items referring to a product’s utility and the extent to which 
the product made a person independent from others (8 items, 
α=0.86). Factor 4 assessed importance to a person’s life vision, 
both religious and political (6 items, α=0.84). The next factors 
assessed product enjoyment (7 items, α=0.81), market value (3 
items, α=0.90), and product reliability (3 items, α=0.67). Thus, 
instead of one general product utility factor, we found two 
separate components for product utility and product reliability. 
The subsequent four factors consisted of one item only and were 
not used in subsequent analyses. The percentage of variation 
explained by the first 7 factors in the PCA is 59%. 

For each respondent we averaged the ratings on the 
individual items for each measurement scale, to obtain that person’s 
scores on the seven determinant scales. These scores were used as 
input for all subsequent analyses. Pearson correlation coefficients 
between the seven determinant scales were low (│r│< 0.3).

Prediction of Attachment for the Four Products

Attachment scores for the different products were compared 
using one-way analysis of variance (ANOVA) in SPSS. Each 
respondent’s attachment score was calculated by averaging the 
responses on the five items selected for the CFA model, after 
recoding the responses for the two reversed items (see Appendix 
1). The mean attachment scores were significantly higher for the 
ornament (3.6) than for the three other products (lamp 2.9, clock 
3.2, and car 2.9) (post hoc Student-Newman-Keuls (SNK) test, 
p<0.05) (see Figure 3).

Figure 3. Mean degree of attachment (± 2SE) for the four 
product categories.

To investigate the impact of the various possible 
determinants of attachment, we performed a regression analysis 
in which the individual scores on the attachment scale were used 
as the dependent variable and the individual scores on the 7 
determinant scales were used as predictor variables. Table 2 shows 
the results of this analysis performed for the aggregate data set 
and for each of the four products. The second and third columns in 
Table 2 show the mean rating and the standard deviation for each 
determinant in the aggregate data set. 

To test for significant differences between the four products 
in the effects of determinants on attachment scores, an additional 
analysis was performed using JMP 4.0 (SAS, 2000). In the latter 
analysis, differences in attachment ratings between products 
were taken into account by introducing three dummy variables 
in the overall regression equation. In addition, product-specific 
differences in the sizes of the effects of the determinants were 
determined using interaction variables created by multiplying 
each normalized determinant by one of the three product 
dummy variables. For this additional analysis, the ornament was 
arbitrarily chosen as the product to which the three other products 
were compared. The last column of Table 2 shows the regression 
coefficients for the seven determinants, after the product-specific 
effects in the overall regression analysis had been removed. Only 
significant effects are mentioned below.

Memories enhanced attachment formation: the extent to 
which a product evoked memories was positively related to the 
degree of product attachment. This effect was significant for three 
out of four products. In addition, the extent to which respondents 
enjoyed using the product was positively related to the degree of 
attachment. This effect was significant for cars, but not for the 
other three products. The extent to which enjoyment affected 
the degree of attachment might not be the same for the four 
products investigated here: the product × enjoyment interaction 
effect approached significance [F(3,124)=2.54, p=0.060]: for cars 
the enjoyment effect seemed to be stronger than for ornaments 
[two-tailed t=2.39, p=0.018]. For utility, a negative coefficient 
was found in the analysis for clocks. However, this result was 
not supported by a significant main effect or a product-specific 
utility effect in the additional overall analysis. In conclusion, 
these analyses suggested that memories and enjoyment both were 
positively related to attachment, whereas self-identity, product 
utility, life vision, market value, and product reliability were not 
related to attachment. 

Changes Over Time

When the average degree of attachment was plotted as a function 
of the length of the ownership period, attachment was found 
to decrease after the first year, but it was highest for products 
owned for more than 20 years (Figure 4). This finding was partly 
substantiated by ANOVA with post hoc SNK tests: attachment 
ratings for products owned for over 20 years were significantly 
higher than the ratings for more recently acquired products 
(p<0.05), but attachment for new products (<1 year) was not 
significantly higher than for those owned between 1 and 20 years 
(p >0.05). 
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The individual products generally replicated this pattern, in 
that means for new (<1 year) and old (>20 years) products tended 
to be highest. Note, however, that new clocks and old cars were not 
present in the current sample. When the ANOVA was performed 
per product, we found that respondents were more attached to 
clocks owned for more than 20 years than to clocks owned for a 
shorter period of time. Furthermore, respondents were attached 
more to ornaments obtained recently (<1 year) than to ornaments 
owned for 1-3 years. No other effects were significant (p>0.05). 

ANOVA showed significant differences for the determinant 
variables memories (p<0.01) and enjoyment (p<0.05) between the 
various categories for length of ownership as well. The shapes 
of the curves for these determinants resembled the relationship 
found for attachment (Figure 4). For memories, the ratings for 
products owned longer than 20 years were significantly higher 
than for those acquired more recently (SNK test, p<0.05), 
whereas for enjoyment, products owned for less than one year 
were enjoyed more than those obtained 4-20 years ago (p<0.05). 
The means for the individual products followed the overall trends 
for memories and enjoyment. Nonetheless, ANOVAs for the 
four separate products only showed one significant effect: new 
ornaments (<1 year) were enjoyed more than older ones (1 year 
or more) (p<0.05).  

Discussion

Measurement of Attachment

The results of the confirmatory factor analysis indicate that we 
were able to assess consumer-product attachment in an internally 
consistent way. In addition, in accordance with our hypotheses, 
attachment was highly correlated with irreplaceability, and to 
a much lesser extent with functional necessity as captured by 
indispensability. Also, we found that self‑extension was related to, 
but not identical to attachment. The correlation of 0.74 between 
these two constructs (Table 1) is in line with the values Sivadas 
and Venkatesh (1995) found in a similar analysis. 

Determinants of Attachment

Our original model in which the degree of attachment was 
conceptualized as a function of four determinants (product 
enjoyment, individual autonomy, group affiliation, life vision) that 
corresponded to four facets of the self (diffuse self, private self, 
public self, collective self) was not supported by the data. Our 
outcomes supported the importance of the diffuse self (enjoyment) 
and the private and public selves (memories), but did not support 
any role of the collective self (life vision). In addition, the role 

Table 2. Regression coefficients obtained when 7 determinants were used as predictors of consumer-product attachment 
for the four individual products and for the overall data set 

Determinant Mean SD Lamp Clock Car Ornament Overall Overall corrected †

Enjoyment 3.24 0.60 0.47 0.44 1.02** 0.24 0.56** 0.54**

Self-identity 2.28 0.75 -0.03 0.16 -0.07 -0.01 0.02 0.01

Memories 2.22 0.79 0.60** 0.62** 0.48 0.50** 0.57** 0.55**

Life vision 1.54 0.49 0.03 -0.26 -0.08 -0.02 -0.04 -0.08

Utility 2.85 0.78 0.09 -0.45* 0.05 -0.27 -0.13 -0.14

Reliability 3.85 0.66 -0.07 0.02 -0.07 0.00 -0.02 -0.03

Market value 2.69 1.01 -0.25 0.22 -0.03 0.10 0.06 0.01

R2 0.52** 0.65** 0.62** 0.56** 0.58** 0.65**

† Results after product-specific effects were removed
**p<0.01, *p<0.05

Figure 4. Attachment, memories, and enjoyment (± 2SE) as a function of length of ownership.
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of the private self was smaller than expected, given that the self-
identity factor did not contribute to the prediction of attachment.

The attachment process proved to be quite similar for the 
different product categories in the present study. Memories and 
enjoyment affected the degree of attachment for all products, 
although the relative importance varied. Therefore, although the 
attachment process can be studied at the aggregate level, product 
differences should be taken into account. 

The finding that attachment was not related to all facets of 
the self in the present study might be due to the limited number 
of products investigated here, because only a complete ensemble 
of objects a consumer owns may be able to represent the diverse 
aspects of that person’s self (see Belk, 1988). Perhaps other types 
of products might provide better evidence for the role of supporting 
self-identity in product attachment. For example, the budget may 
restrict the extent to which a product can be bought that reflects 
that person’s self-identity; a consumer may not be driving his or 
her ideal car, because that one is too expensive. Also, products that 
support self-identity are more likely to be found among products 
that are partly or totally self-made (Mugge, Schifferstein, & 
Schoormans, 2004), or that are used conspicuously in public, like 
clothes (Bearden & Etzel, 1982). 

In contrast to previous work in which the spiritual meaning 
of products was found to be important (Hirschman & LaBarbera, 
1990; Mehta & Belk, 1991), we found no effect of life vision on 
attachment. The life vision effect may be absent, because average 
ratings on this scale were very low for all products, with 89% of 
the respondents having a mean rating of 2 or lower. Because many 
ornaments have a religious meaning (e.g., a crucifix for Roman 
Catholics), we expected to find the highest ratings for life vision 
for ornaments, but these were similar to the ratings for the other 
products (p>0.20). 

Changes Over Time

We found that attachment varied with duration of ownership. It 
was generally high for very new objects and for objects owned for 
a long time. The variation in the means for attachment, enjoyment, 
and memories in Figure 4 suggests that the reasons underlying 
attachment may be different for those two cases. The means for 
enjoyment are highest for recently acquired objects, while the 
means for memories are highest for the older objects. Hence, 
enjoyment might be the primary reason for people to become 
attached to newly acquired objects (like when you enjoy driving a 
new car just after you have bought it), whereas memories might be 
the primary reason for attachment to products people have owned 
for a long time (like when you look at an heirloom that reminds 
you of your grandfather). Objects people have owned for a long 
time may evoke many memories, and are likely to accumulate 
even more memories over time. 

Design Implications

Our outcomes have several implications for designers seeking 
to increase the sustainability of people’s consumption patterns 
by stimulating the degree of attachment between people and the 

products they own. The present study suggests that designers 
should design products that evoke enjoyment, or facilitate the 
formation of associations between products and people, places or 
events (memories). 

The first factor suggests that designers should create 
products that are both useful and enjoyable. This asks for products 
that evoke sensory and aesthetic pleasure. A corresponding design 
strategy may begin by evaluating the signals emitted by a product 
and the corresponding sensations perceived by the sensory systems 
(vision, audition, touch, smell, and taste) during use. The designer 
could then look for a pleasant combination of ways to stimulate the 
product user (MacDonald, 2002; Schifferstein & Desmet, 2008). 
Some rules of aesthetics concern the integration of information 
over multiple sensory modalities. For example, people seem to 
like sensory messages to be mutually consistent and appropriate 
to the product conveying them (e.g., Bell, Holbrook, & Solomon, 
1991; Veryzer & Hutchinson, 1998). Gratifying all the senses 
simultaneously in a coherent and harmonious way may provide a 
means to evoke an enjoyable, engaging experience (Schifferstein 
& Hekkert, in press). 

Another way to evoke enjoyment through products, 
which may at first seem to conflict with the first option, is by 
incorporating surprise into products, since such products are found 
to be more enjoyable (Vanhamme & Snelders, 2003). In addition, 
surprise is not a one-time effect only. Although the intensity of 
the surprise reaction decreases over time, it may occur repeatedly 
(Ludden, Schifferstein, & Hekkert, 2008b). The challenge in these 
cases is to combine familiarity and originality within the same 
design. Even designers who want to surprise people will generally 
make sure that the majority of the product-related information 
communicates the same message, while only one particular aspect 
is responsible for the element of surprise. Designers typically 
limit surprising designs to well-known product categories that 
consumers can easily identify, such as furniture and other interior 
products (Ludden, Schifferstein, & Hekkert, 2008a) to enhance 
the familiarity in their designs. 

The strategy for increasing product enjoyment is likely 
to be most successful if it also supports the accumulation of 
memories. The present outcomes suggest that a strategy based on 
the accumulation of memories is the most promising for increasing 
attachment in the long term. However, the memories connected to 
a product are usually not under the designer’s control since they 
typically involve an individual’s connections to people, places 
or events that are important only to that particular individual. 
However, if the interaction with a product is so engaging that 
it stimulates product use, it also increases the opportunity for 
memorable events to occur. For instance, if driving your car is an 
enjoyable experience, you will be more likely to take the car to go 
on holiday: it makes you feel safe on the road, it protects you from 
heavy wind and rain, it enables you to see beautiful landscapes, it 
allows you to meet interesting people, and so on. 

Another possible strategy to increase the number of 
memories associated with the product might be to develop 
products that are suitable for gift-giving, because receiving a gift 
at a special occasion is likely to be experienced as a memorable 
event. However, Kleine et al. (1995) found that many possessions 
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received as gifts invoked only weak attachment. For a gift to 
become a high-attachment product, it should reflect the receiver’s 
personal identity. As a consequence, the success of a gift depends 
on the giver’s capacity to judge what kind of product the receiver 
would like to have, which is not under the designer’s control. 

Another way of increasing the number of associations is 
by designing products that will be used in a social context and 
that encourage the interaction between people (e.g., Battarbee 
& Koskinen, 2008). Just like a wooden toy reminds you of the 
friends you used to play with when you were a child, electronic 
game consoles such as the Nintendo Wii can remind you of the 
joyful and exciting experiences you shared with friends and 
family members. Similarly, your cell phone may remind you of 
the pleasant conversations you shared with friends. 

The recollection of memories may be enhanced if a product 
shows physical signs of the events. For instance, a scratch on 
your leather jacket may remind you of losing your balance after 
a fabulous night of partying. If a designer chooses materials that 
age with dignity, these marks of use do not necessarily degrade 
the product’s appearance, but can add to the richness of the shared 
history of the owner and the product (van Hinte, 1997). 

In the present paper, we presented several approaches 
designers can use to improve the enjoyment people experience 
from their products or to facilitate the formation of personal 
memories connected to the products. These approaches exemplify 
strategies that can be instrumental in increasing the degree of 
attachment that people experience towards the products they 
use and own. Because strengthening the consumer-product bond 
may contribute to increasing product lifetime, we hope these 
design strategies will eventually contribute to the development of 
more sustainable consumption patterns (Mugge, Schoormans, & 
Schifferstein, 2005). 
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Appendix 
Appendix 1. Scales tested in the confirmatory factor analysis

Item Included  in final scale

Attachment

I feel emotionally connected to this product Yes

This product is very dear to me Yes

I have a bond with this product Yes

This product has no special meaning for me (-) Yes

This product does not move me (-) Yes

I am very attached to this product No

This product has a special place in my life No

This product means a lot to me No

I have no feelings for this product (-) No

Irreplaceability

Even a completely identical specimen cannot replace this specimen for me Yes

Another identical product has the same meaning for me (-) Yes

This specimen is different for me than other specimens of this type Yes

This specimen is irreplaceable for me No

If this product becomes unusable, I will buy exactly the same one again No

Indispensability

Without this product, my life is fine (-) Yes

This product is necessary for me Yes

This product is indispensable for me Yes

I need this product to live the way I want to live Yes

For me a life without this product would just not be the same No

This is a product that I can do without (-) No

Self-extension

This product reminds me of who I am Yes

If I lost this product, I would feel like I had lost a little bit of myself Yes

If I were describing myself, this product would likely be something I would mention Yes

If someone ridiculed this product, I would feel irritated No

If someone destroyed this product, I would feel a little bit personally attacked No

If someone praised this product, I would feel somewhat praised myself No

If I didn’t have this product, I would feel a little bit less like myself No

Probably, people who know me might sometimes think of this product when they think of me No

(-) indicates a reversed item



www.ijdesign.org	 12	 International Journal of Design Vol.2 No.3 2008

Consumer-Product Attachment: Measurement and Design Implications

Appendix 2. PCA of possible determinants of attachment

Item Factor

1 2 3 4 5 6 7 8 9 10 11

Eigenvalue (after rotation) 7.1 4.6 4.4 3.9 3.5 3.0 2.1 1.7 1.6 1.5 1.4

% variance explained 14.7 9.5 9.1 8.1 7.3 6.2 4.3 3.4 3.4 3.1 2.8

This product gives me the feeling that I am loved and cared for .80

This product is evidence that something has happened .79

This product reminds me of persons who are important to me .78

This product symbolizes a bond with friends or family .77

This product is special because a special person (or people) was 
once physically in contact with it .77 .33

This product is special because a special person (or people) 
actually touched it .76 .31

When I look at this product, I think about who I was when I got it .72 .33

When I look at this product or touch it, I am transported back in 
time .67

This product is proof of something from my past .67 .43

If I lost this product, I would lose an important part of my history .62 .33

Over time, more and more meaning gets layered onto this 
product .53 .42

With this product I demonstrate what I stand for .80

This product symbolizes a specific way of thought that I hold .79

This product shows who I am .75

This product stands for a particular way of life .70

With this product I distinguish myself from others .64   .44

This product makes life easier for me .83

This product is very useful .77

This product is very practical in its daily use .76

Thanks to this product I save a lot of time .73

This product enables me to do things myself, without needing the 
help of others .33 .64

This product gives me a feeling of independence .44 .58 .32

This product gives me confidence in the future .36 .54

This product protects me .40 .43 .32 .34

This product symbolizes my religion .75

This product is an expression of my political viewpoint .75

This product is blessed .31 .74

This product symbolizes my connection with the cosmos .73

I believe this product has a healing effect .70

This product possesses a special power .31 .54

I enjoy this product .83

It is a pleasure to use this product .80

I like to use this product .65

I feel good when I use this product .63 -.36

I like to show this product to other people .42 .52 .38

This product evidences my taste, interest or knowledge .42 .48

I think about this product a lot .43 .33 .44
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Appendix 2. PCA of possible determinants of attachment (continued)

Item Factor

1 2 3 4 5 6 7 8 9 10 11

Eigenvalue (after rotation) 7.1 4.6 4.4 3.9 3.5 3.0 2.1 1.7 1.6 1.5 1.4

% variance explained 14.7 9.5 9.1 8.1 7.3 6.2 4.3 3.4 3.4 3.1 2.8

This product is worth a lot of money .89

This product is very valuable .85

This product has cost a lot of money .82

This product never refuses .84

This product is reliable .30 .76

This product functions properly .61

This product is really not for others to see .75

I bring, wear, or use this product outside my home in public .82

This product is part of a tradition .67

If I lost this product, I would lose a connection with someone* .45 .47

I have invested a lot of energy in this product .65

*Due to its large loading on factor 1, this item was included in the memory factor.




