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Achieving Customer Satisfaction through Integrated Products
and Services: An Exploratory Study

ABSTRACT

Complex products such as manufacturing equipment have always needed maintenance
and repair services. Increasingly, leading manufacturers are integrating products and
services to generate increased revenues and achieve customer satisfaction. Designing
integrated products and services requires a different approach to new product
development and a clear understanding of how customers perceive the value they obtain
from actual usage of products and services—so-called value-in-use. However, there is a
lack of research on integrated products and services and how they impact customer
satisfaction.

An exploratory study was undertaken to understand customers’ views on
integrated products and services and the value-in-use derived from such offerings. As
value-in-use and its impacts are complicated concepts, a technique from psychology—
Repertory Grid Technique—was used to gather data in 33 interviews. The interviews
allowed a deep understanding of customer views on integrated products and services to
be obtained and a systematic analysis identified the key attributes of value-in-use. In
order to probe further, the data were then analysed using Honey’s procedure, which
identified the impact of the attributes of value-in-use on customer satisfaction. Two key
attributes—relational dynamic and access—were found to have the most influence on
customer satisfaction. This article contributes to the innovation field by identifying
customer needs for integrated products and services and how these impact customer
satisfaction. These are key points and need to be fully considered by managers during
new product and service development. Similarly, the article identifies a number of
important areas for further research.

Keywords: integrated products and services; customer solutions; servitization; product-
service systems; after-sales service; new product and new service development; customer
needs/satisfaction; Repertory Grid; Honey’s procedure
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Achieving Customer Satisfaction through Integrated Products
and Services: An Exploratory Study

INTRODUCTION

Complex products such as manufacturing equipment require significant after-sales

service, for example maintenance and repair. Such services are essential for achieving

customer satisfaction, as without them, equipment may fail. The importance of providing

appropriate services has long been recognized (e.g. Lele and Karmarkar, 1983; Wise and

Baumgartner, 1999) and therefore, leading manufacturers provide a range of after-sales

services including installation, operator training, documentation, maintenance and repair,

warranty, and upgrades (Goffin, 1998). Manufacturers need to integrate their products

and services (Oliva and Kallenberg, 2003; Shankar et al., 2010), to provide what have

variously been referred to as integrated solutions (Davies, 2004), customer solutions

(Tuli et al., 2007), servitization (Vandermerwe and Rada, 1988), or product service

systems (Baines et al., 2009). Integrated products and services can lead to increased

revenues (Bundschuh and Dezvane, 2003; Cohen et al, 2006) and customer satisfaction

(Armistead and Clark, 1992; Lele and Sheth, 1987). It has been acknowledged that

designing requires a fresh approach to new product development (NPD) (Baines et al,

2007; Sundin et al., 2009). However, what needs to be done differently is unclear

because, as academics have recognized, there has not been enough research in this area

(Hull and Cox, 1994; Goffin and New, 2001; Bundschuh and Dezvane, 2003; Creusen,

2011).

The innovation literature typically discusses products and services separately

(Windahl et al., 2004). The vast majority of research has focused on products (e.g. Dröge

et al., 2000; Franke and Piller 2004; Langerak et al., 2004; Petersen et al., 2003) but there
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is a stream on new service development (NSD) (e.g. Storey and Easingwood, 1998; Song

et al., 2000; Menor et al., 2002; Carbonell et al., 2009; Zomerdijk and Voss, 2011). In

addition, some studies have highlighted the differences between NPD with NSD (e.g.

Menor et al., 2002; Karniouchina et al., 2006; Menor and Roth, 2007; Schleimer and

Shulman, 2011). However, within a customer solutions context, it is not the differences

between developing products and services that are important, rather it is how they can be

aligned to lead to an integrated offering that addresses customer needs. Evidence of

manufacturers integrating products and services can be traced as far back as the 1800s

(Schmenner, 2009) but customer needs for such combinations are not well understood.

This is a gap, since understanding customer needs is fundamental to innovation (Griffin

and Hauser, 1993) and achieving customer satisfaction in this context.

The literature on integrated products and services stresses that customers must

derive maximum value from using products. However, value-in-use as it is termed

(Woodruff, 1997; Vargo and Lusch, 2004; Woodruff and Flint, 2006) is a complex

construct and researching it required a novel approach. Access to a European supplier of

integrated offerings and its clients was obtained. Respondents from the client companies

were interviewed using an approach from psychology—Repertory Grid Technique (e.g.

Goffin and Koners, 2011)—to help them articulate their views on value-in-use. In total 33

interviews were conducted and systematically analyzed to identify the key attributes of

integrated offerings. In addition, the Honey procedure for analyzing repertory grids

(Honey, 1979) was used to understand the impact of value-in-use on customer

satisfaction. The contribution of this article is therefore around identifying customer

needs for integrated products and services, and how these impact customer satisfaction.
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This is crucial because “the unity between product and service should be taken into

account during design” (Creusen, 2011, p. 407).

The remainder of this article is structured in five main sections. The first provides

a comprehensive review of the literature, including the role of customer needs in NPD,

and customer satisfaction. The next section on research design explains the two research

questions and how Repertory Grid Technique was applied. The third section presents an

example repertory grid, the multiple grids analysis and the analysis based on Honey’s

procedure. The “Discussion and Conclusions” section presents the contribution of the

research, its limitations, areas for future research, and ramifications for managers.

Finally, a summary of the research is given.

LITERATURE REVIEW

Companies that manufacture complex products have always needed to offer after-sales

support, including the provision of spare parts and warranty services (Goffin, 1999).

More recently, organizations have started to focus more attention on customer

solutions—integrated product and service offerings (Tuli et al., 2007). The literature is

ambiguous in that many different terms have been used. In this article the term integrated

products and services will be used, as this best describes what customers require. Four

main areas of the literature were identified as relevant:

 The importance of after-sales service.

 Articles indicating the need to move to integrated products and services.

 Studies of the role of customer needs in NPD and for integrated products and services.

 Research on how integrated products and services generate customer satisfaction.
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The Importance of After-sales Services

After-sales service is essential in order for customers to obtain maximum value from

products (e.g. Lele and Karmarkar, 1983). Over the years, after-sales service has been

variously referred to as product support, aftermarket support and customer support. In

the past many firms have neglected after-sales and concentrated on products (Wise and

Baumgartner, 1999; Cohen et al., 2006). This was a mistake because after-sales can be a

major source of revenue (Berg and Loeb, 1990; Cohen et al., 2006; Hull and Cox, 1994;

Knecht, et al 1993; Bundschuh and Dezvane, 2003; Oliva and Kallenberg, 2003); it

creates customer satisfaction (Goffin, 1999; Vandermerwe, 1990); and leads to

competitive advantage (Armistead and Clark, 1992; Desmet et al., 1998; Gebauer et al.,

2011; Goffin, 1998; Hull and Cox, 1994; Loomba, 1998; Matthyssens et al., 2006;

Penttinen and Palmer, 2007; Oliva and Kallenberg, 2003; Slack et al., 2004; Shepherd

and Ahmed, 2000).

From After-sales Services to Integrated Products and Services

Manufacturers have been advised to provide more services (Wise and Baumgartner,

1999) and adopt a servitization strategy—providing bundles of goods and services to add

value (Vandermerwe and Rada, 1988). Customer focused combinations of products and

services require close links between manufacturers and their customers (Tuli et al., 2007;

Santamaria et al., 2012) because the literature emphasizes that value is created by

solutions customized to specific customer needs (cf. Foote et al., 2001; Gerstner, 2002;

Davies, 2004; Davies et al., 2006). So manufacturers need to develop the capability to
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deliver such solutions (Davies, 2004; Storbacka, 2011). The term product service systems

(PSS) first emerged in the late 1990s (Goedkoop et al., 1999) in the field of sustainability

(Mont, 2002; Manzini and Vezzoli, 2003). A stream of literature has developed since,

which defines PSS as “an integrated product and service offering that delivers value-in-

use” (Baines et al, 2007, p. 1545). PSS researchers have proposed three categories of

product-service combinations (Tukker, 2004; Baines et al., 2009). The first category,

Product-oriented services are provided at the customer’s expense, to support a product

which has been purchased from a manufacturer. These are support services, such as repair

and sale of spare parts, which generate for manufacturers but represent unexpected costs

for customers. Use-oriented services involve the lease of a product, so that customers

gain the benefits of the product without full ownership. Use-oriented services typically

demand some integration as processes are outsourced by the customer to the supplier (cf.

Windahl and Lakemond, 2010). Finally, Result-oriented services involve an agreement

specifying the end-result to be delivered, not the technical specifications of the product

and a price is paid for achieving the result, with the manufacturer determining the most

cost-effective means of delivery.

Although many different terms are used, there is much agreement in the different

streams of literature. For example, many papers recognize that integrated products and

services are required to meet customer needs (e.g. Brady et al., 2005; Davies et al., 2006;

Johnstone et al., 2009; Shelton, 2009) and provide value-in-use (Macdonald et al., 2011).

The term value-in-use indicates that customers can only evaluate the value of product and

service combinations through usage (cf. Vargo and Lusch, 2004). It should be noted that

value-in-use may be very different to the perceived value at the time of purchase.
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Although the importance of understanding value-in-use has been recognized (Flint and

Mentzer 2006; Vargo and Lusch 2004; Ostrom et al., 2010), there is very little empirical

evidence on how customers experience integrated products and services.

Understanding Customer Needs for Integrated Products and Services

There is widespread recognition of the importance of involving customers in both NPD

(e.g. Cooper, 2001; Griffin and Hauser, 1993) and NSD (e.g. Alam, 2006; Carbonell et

al., 2009; Menor et al., 2002). This is because development of superior products or

services requires a deep understanding of customer needs (Griffin and Hauser, 1993). Of

the studies within a business-to-business context, most stress that customer involvement

is beneficial to NPD (e.g. Souder, 1987; von Hippel 1988).

Interestingly, the integrated products and services literature has two significant

limitations. Firstly, as mentioned earlier, it does not describe typical customer needs.

Secondly, although there is a vast literature on the process of NPD including the

ubiquitous Stage-Gate process (Cooper, 2001), the integrated products and services

literature only makes generic comments on how this process should be changed to

accommodate integrated products and services. Morelli (2003) recommended an in-depth

analysis of user requirements whereas Maxwell and van der Vorst (2003) proposed that

product design should consider the whole lifecycle of product usage. Integrated products

and services entail long-term relationships between manufacturers and their customers

(Gulati and Kletter, 2005; Windahl and Lakemond, 2006; Tuli et al., 2007; Lindberg and

Nordin, 2008; Bastl et al., 2012), with customer expectations changing as relationships

develop (Macdonald et al., 2011). So it is imperative for solution providers to understand
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the evolving needs of customers (cf. Vandermerwe, 2000; Penttinen and Palmer, 2007) in

order to deliver suitable outcomes (Lindberg and Nordin, 2008; Johnstone et al., 2009).

Such outcomes may vary considerably across different industries.

Integrated Products and Services and Customer Satisfaction

Much of the research on customer satisfaction, for example in the NSD literature,

originates from a marketing perspective and focuses on the business-to-consumer context.

On the other hand, integrated products and services are predominately set within a

business-to-business context. Their importance for achieving customer satisfaction is

mentioned in the literature on both after-sales (e.g. Goffin and New, 2001) and customer

solutions (e.g. Markeset and Kumar, 2003; Gebauer et al., 2011; Macdonald et al., 2011).

Manufacturers which match products and services to customer needs achieve higher

levels of customer satisfaction (Anderson and Sullivan, 1993; Zeithaml et al., 1990).

Cannon and Perreault (1999) show that customer satisfaction depends on the relationship

with the manufacturer and, similarly, customer satisfaction is “not only decided by value

received... [but also] by the quality of the interaction and relationship experience

throughout the service life of the product” (Markeset and Kumar, 2003, p. 385). In this

sense, customer satisfaction is strongly dependent on the relational dynamic between

customers and manufacturers (Selnes, 1998; Tikkanen et al., 2000).

Conclusions on the Literature

Four main conclusions emerged:
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 After-sales service allows manufacturers to generate extra revenues, increase customer

satisfaction and gain competitive advantage.

 The more recent literature advocates integrated products and services, which allow

customers to derive value-in-use.

 The literature considers the identification of customer needs to be an essential part of

NPD. However, there is little empirical evidence on customer needs related to

integrated products and services, or how customers perceive value-in-use.

 Research is needed to identify how value-in-use impacts customer satisfaction,

particularly in business-to-business contexts.

RESEARCH DESIGN

The extant literature on integrated products and services has not explored how customers

derive value-in-use from integrated products and services. Therefore, two research

questions were chosen:

1) What are the key attributes of value-in-use for integrated products and services?

[RQ1]

2) How do the attributes of value-in-use impact customer satisfaction? [RQ2]

Figure 1 gives an overview of the research design. Access to a large multinational

manufacturer was secured, which will be referred to as ‘ProServ’. This original

equipment manufacturer (OEM) provides products and services and three initial meetings

with ProServ managers gave an understanding of their offerings, customers and business

challenges (including their aim to better understand customer needs). Interestingly, the
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company’s focus on customer needs was found to mirror the research questions, showing

that the research not only addressed gaps in the literature but also the needs of

practitioners.

Sample of Companies and Respondents

After discussing ProServ’s business challenges, the next stage was negotiating access to

four of its clients. These were multinational manufacturers from the following sectors:

medical equipment (Customer A), pharmaceuticals (Customer B), insulation equipment

(Customer C), and a specialist metal manufacturer (Customer D). They were selected to

represent a variety of customer needs. The range of individual respondents at the

companies included: maintenance technicians, engineering co-ordinators, technical

services managers, purchasing managers, procurement directors, maintenance managers,

engineering directors and finance directors.
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Figure 1: Overview of Research Design

Data Collection—the Repertory Grid Technique

Value-in-use and customer satisfaction are complex constructs involving aspects which

are intangible and therefore difficult to describe. Consequently, Repertory Grid

Technique was selected as it stimulates respondents to discuss complex topics in their

own words, without researcher bias. The Repertory Grid (also commonly referred to as

‘Repgrid’) Technique, is a grounded, interpretivist approach (Kelly, 1955), which has

been used successfully in many areas of management research. These include quality

control (Dobosz-Bourne, 2006; Dobosz-Bourne and Jankowicz, 2003), NPD (Goffin and

Koners, 2011), industrial design (Micheli et al., 2012), human resource management and

marketing (Stewart and Stewart, 1982).
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A unique characteristic of Repgrid is that it captures personal meaning through

both qualitative and quantitative analysis. Those who focus on its qualitative side, see it

as a tool for encouraging reflexivity on the part of the respondent, helping to identify the

respondent’s perceptions of the world, rather than influencing them to adopt the

interviewer’s terminology as is often the case in traditional interviews (Bell, 2009). For

this reason, the technique has become popular with researchers aiming for an in-depth

understanding of respondents’ construing, including their tacit knowledge and taken-for-

granted assumptions (Jankowicz, 2001).

Several studies presented in this journal have applied Repgrid using quantitative

analysis to identify key attributes (see Koners and Goffin, 2007; Goffin and Koners,

2011; Micheli et al., 2012). The quantitative approach was relevant to this research since

RQ1 aimed to explore the key attributes of value-in-use for integrated products and

services as identified by the respondents rather than imposing the terminology from the

literature (which remains diverse and ambiguous).

The interviews followed a standard triadic elicitation process, the terminology of

which is clearly explained by Jankowicz (2004). Each respondent was asked to name six

to ten suppliers of industrial maintenance services and products and the seven elements of

customer support outlined by Goffin and New (2001) were used in this discussion. With

each triad presented to the respondent, the question posed was: “Can you think of any

ways in which two of these suppliers are similar to each other and different from the third

in terms of the outcomes you get?” This stimulated respondents to discuss how they

perceived the usage of products and services. Different triads were then presented to the
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interviewee with the same question asked each time. Further details of the interviews are

given in Goffin et al. (2012).

Data collection took place across the United Kingdom and Ireland at the four

companies’ premises. In total, 33 Repgrid interviews were conducted, lasting between 45

and 90 minutes; a total of over 26 hours. The interviews were transcribed verbatim

resulting in over 900 pages of transcripts (see Figure 1).

Data Analysis

The analysis of the data was conducted in two distinct stages, each aligned to a research

question (see also Figure 1):

Stage 1: Analysis of Repertory Grids to Answer RQ1. Individual and multiple grid

analysis procedures as outlined in the extant literature (e.g. Goffin and Koners,

2012) were used to determine the most important attributes of value-in-use for

integrated products and services.

Stage 2: Honey Content Analysis to Answer RQ2. The most important attributes of value-

in-use identified in Stage 1 were then subjected to further analysis using the Honey

procedure. This is a rather infrequently used and reported method which was

enhanced using the developments proposed by Shcheglova (2009). As it is easier to

explain Honey procedure using actual data, the explanation is given in the Results

Section. (This is the first article published to report this type of analysis in detail.)

Validation of Results
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In addition to a number of reliability checks on the data (described in the Results

sections), the overall findings were validated through discussions with ProServ and its

four customers (see dotted feedback loop in Figure 1). In these discussions, respondents

and ProServ confirmed that the findings reflected their views, demonstrating face

validity.

RESULTS OF STAGE 1: IDENTIFYING KEY ATTRIBUTES

To answer RQ1, the analysis was conducted in two steps, replicating the approach of

Goffin et al (2006):

 Analysis of individual repertory grids.

 Multiple grid analysis.

Analysis of Individual Grids

Figure 2 shows an example grid from Company A Respondent 9. It has eight elicited

personal constructs (e.g. “Good quality product and service” and “Effective – get desired

results”), which are the respondent’s perceptions of value-in-use. In addition, there is one

so-called supplied construct “satisfied – dissatisfied”, which was supplied by the

researchers. Each construct was rated on a scale of 1-5. These ratings are recorded in the

horizontal rows of the grid. For example, the ratings on the elements for Construct

Number 2 “wider variety of product and service offerings” range from 1-5, whereas

ratings on the elements for Construct Number 8 “good customer support” range only

from 1-2 (indicating the good performance of all suppliers).
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Each individual grid was input into Idiogrid software (www.idiogrid.com) and the

variability, which is an indicator of the more important constructs (Smith, 1986),

calculated. Note that Figure 2 also includes gray shaded areas, which are from the Honey

Content Analysis discussed later.

Multiple Grid Analysis

The multiple grid analysis procedure outlined by Goffin and Koners (2011) was adopted,

which involved seven steps. First, two sets of construct cards were produced; on each

card was a construct and its counter pole with a detailed description or explanation of the

construct from the transcripts. Second, two researchers (R1 and R2) working

independently coded the construct cards separately into preliminary coding categories.

Third, a reliability table comparing the two researchers’ preliminary coding categories

was prepared (see Goffin et al., 2012 for more detail). Fourth, inter-rater reliability (IRR)

checks showed a 48% agreement between the two researchers (see Table 1). Fifth, the

two researchers (R1 and R2) discussed the discrepancies and produced 29 enhanced

category definitions. Sixth, the two researchers (R1 and R2) then re-coded the constructs

independently and in parallel into the enhanced categories (cf. Jankowicz, 2004),

resulting in an IRR of 86%. Lastly, two independent researchers (R3 and R4) then coded

the constructs into the enhanced coding categories to check the reliability of the process.
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Construct
Number

Elicited Constructs
Elements

Construct Poles H-I-L
IndexSupplier 1 Supplier 2 Supplier 3 Supplier 4 Supplier 5 Supplier 6

1 Good quality product and
service

4 2 1 2 1 1 Premature failures
H

Sum of differences: 1 Similarity score: 92% Reversed sum of differences: 19 Reversed similarity score: -58%

2
Wider variety of product and
service offerings

3 1 5 4 5 1
Specialist provider of
bespoke offerings L

Sum of differences: 13 Similarity score: -8% Reversed sum of differences: 9 Reversed similarity score: 25%

3 Local (Ireland) 1 1 4 4 4 3 UK or beyond
L

Sum of differences: 15 Similarity score: -25% Reversed sum of differences: 9 Reversed similarity score: 25%

4
Effective - get desired
results

4 2 1 2 1 2 Ineffective results
H

Sum of differences: 2 Similarity score: 83% Reversed sum of differences: 18 Reversed similarity score: -50%

5 Phone support/advice 3 3 1 1 1 2 Poor phone support
H

Sum of differences: 3 Similarity score: 75% Reversed sum of differences: 17 Reversed similarity score: -42%

6 On-time delivery 2 2 3 2 1 2 Poor on-time delivery
I

Sum of differences: 6 Similarity score: 50% Reversed sum of differences: 14 Reversed similarity score: -17%

7 Reasonable cost 3 4 3 2 1 4 Expensive cost
L

Sum of differences: 9 Similarity score: 25% Reversed sum of differences: 11 Reversed similarity score: 8%

8 Good customer support 2 1 2 1 1 2 Poor customer support
I

Sum of differences: 5 Similarity score: 58% Reversed sum of differences: 17 Reversed similarity score: -42%

Supplied Construct

Satisfied 4 2 1 1 1 1 Dissatisfied

Reversed Ratings 2 4 5 5 5 5

H-I-L Index Calculation

Highest similarity score 92 High Intermediate Low

Lowest similarity score 25
Upper

boundary
Lower

boundary
Upper

boundary
Lower

boundary
Upper

boundary
Lower

boundary

92 69 68 47 46 25

Figure 2: Example Repertory Grid (shaded areas represent results of Honey calculations)
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Table 1: Coding Process and Reliability Checks
Initial Coding Defining

Construct
Categories

Re-coding Independent Checks

Coding Time
Spent

26 hours 16 hours 16 hours 8 hours 10 hours

Researchers
Involved

R1, R2 R1, R2 R1, R2 R3 R4

Reliability
Checks Time

10 hours N/A 6 hours 4 hours 4 hours

Inter-rater
Reliability

(IRR)

48% N/A 86% 78% 83%

N/A, not applicable

Identification of Key Attributes of Value-in-Use

The 33 interviews produced 272 constructs that were coded into the final 29 categories

shown in Table 2. The most frequently mentioned construct category was knowledge

(mentioned by 76% respondents), the second most mentioned was responsiveness

(mentioned by 67% of respondents).

No. Construct category Overall
Frequency

(%)

Average
Normalized
Variability

(ANV)

Key
construct
category?

1. Knowledge 76 13.24 Yes
2. Responsiveness 67 9.62 No
3. Access 55 16.00 Yes
4. Relational dynamic 45 12.4 Yes
5. Range of product and service offerings 42 15.00 Yes
6. Understanding customer business 42 10.63 No
7. Service orientation 39 11.95 No
8. Delivery 39 12.5 Yes
9. Price 36 13.66 Yes
10. Convenience 33 9.63 No
11. Locality 33 17.7 Yes
12. Quality of repairs 33 7.18 No
13. Feedback and reporting 33 11.87 No
14. Communication 27 10.11 No
15. Control 24 15.31 No
16. Reliability 21 10.01 No
17. Innovation 21 12.73 No
18. Cost 21 12.14 No

19. Urgency 21 12.07 No
20. Support systems 18 10.25 No
21. Administration 18 8.98 No
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22. Ability to source 15 8.09 No
23. Inventory management 15 15.39 No
24. Pro-active 15 12.72 No
25. Detailed analysis 9 9.6 No
26. Traceability 9 14.05 No
27. Risk 9 17.45 No
28. Quality of equipment 9 6.71 No
29. Contract 9 13.87 No

Table 2: Categories of Constructs from Repertory Grid Interviews (construct categories
mentioned by >25% of respondents and variability greater than average are highlighted).

Frequency of mention is often used as a measure of importance but this

interpretation has been strongly criticized (Griffin and Hauser, 1993). This is because

frequently mentioned constructs can be “obvious, easily articulated, and of low

importance” (Goffin and Koners, 2011, p. 307). A more reliable approach to determine

key construct categories is to complement frequency of mention with a second criterion,

average normalized variability (ANV) (Goffin et al., 2006). This requires the variability

figures from different grids to be normalized, to make them comparable.

The average number of constructs per grid was 8.24 (i.e. 272÷33), which resulted

in an average variability of constructs of 12.13 (i.e. 100÷8.24). Thus, a construct category

with an ANV greater than 12.13 indicates that the construct differentiates more strongly

between the different suppliers of integrated products and services. Conversely, a

construct with an ANV less than 12.13 indicates that the construct category differentiates

less strongly between suppliers. So answering RQ1, the two construct categories

mentioned by 25% or more of respondents and higher than average ANV (i.e. >12.13)

were deemed key. Applying these two criteria (see shading on Table 2) identified seven

key attributes of value-in-use for integrated product service combinations: knowledge,

access, relational dynamic, range of product and service offerings, delivery, price, and
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locality (see Table 2 Column 5 ‘Key Category?’). The meaning of each of these is

explained in Appendix 1.

RESULTS OF STAGE 2: IMPACT ON CUSTOMER SATISFACTION

This stage focused on RQ2 and calculated the impact of the attributes of value-in-use on

customer satisfaction. The seven key attributes identified in Stage 1 were subjected to

further detailed analysis using the Honey procedure. This is based on the supplied

construct—“satisfied – dissatisfied”—used at the end of every interview (see Figure 2),

against which respondents rated the performance of their suppliers. In the analysis, the

supplied construct (designated c’ in formulae discussed later) formed a benchmark

against which each elicited construct (designated c in formulae) could be compared. As

the same supplied construct was used across all interviews, this also enabled comparisons

across different grids.

Honey’s Content Analysis

Two grids had to be excluded from Stage 2 because these two respondents failed to rate

the supplied construct. Therefore a total of 31 grids and 258 constructs were analyzed

using Honey’s procedure which was further enhanced in this article using ideas from both

Jankowicz (2004) and Shcheglova (2009). The calculations from this procedure are

presented in the example Repgrid with Honey’s scores marked (see Figure 2). The full

procedure had seven steps:
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Step 1: The respondent’s ratings on the supplied construct were reversed. In Figure 2, for

example, it can be seen that Supplier 1 was rated as ‘4’ against the supplied construct and

when this was reversed on the 1-5 scale this became a ‘2’. This was repeated for each

rating and so Supplier 2 which was rated ‘2’ against the supplied construct led to a

reversed rating of ‘4’. On Figure 2 it can be seen that the row of reversed ratings has

values ‘2’, ‘4’, ‘5’, ‘5’, ‘5’ and ‘5’, corresponding to the Suppliers 1-6.

Step 2: The analysis proceeded with the calculation of the first of three important indices:

the sum of differences (Dcc’). This index is calculated for each elicited construct and

enabled us to identify the elicited constructs that were closest to the supplied construct

(“satisfied – dissatisfied”). The index was calculated by taking sum of absolute

differences between the ratings of the supplied construct and the ratings of each elicited

construct. For example, the sum of differences for Construct Number 1 in the example

grid (Figure 2) was calculated as follows:

Sum of differences (Construct 1) = │4-4│ + │2-2│ + │1-1│ + │2-1│ + │1-1│ + │1-1│ = 1 

The sum of differences needed to be calculated not only for the ratings against the

supplied construct but also for the reversed ratings. For Construct Number 1 the reversed

sum of differences was calculated as follows:

Reversed Sum of differences (Construct 1) = │4-2│ + │2-4│ + │1-5│ + │2-5│ + │1-5│ + │1-5│ = 19

In the shaded areas below each elicited construct in Figure 2, it can be seen that the sum

of differences for Construct Number 1 was ‘1’ (Reversed sum of differences ‘19’), and

for Construct Number 2 it was ‘13’ (Reversed sum of differences ‘9’), etc. Note that the
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sum of differences was calculated for both “unreversed” and “reversed” ratings. The sum

of differences for construct c with respect to ratings of the supplied construct c’ is

designated Dcc’ and the formula used was:

Where: e is the number of each element
E is the total number of elements in the grid

ce is the rating assigned to element number e with respect to the construct c
c’e is the rating assigned to element number e with respect to the supplied

construct c’

Step 3: The second important index: percentage similarity score (Pcc’) was calculated.

This index used the sum of differences to measure the similarity between elicited

constructs and the supplied construct. It also allowed data in different grids to be

compared, regardless of the number of constructs elicited during an individual interview.

The percentage similarity scores were calculated by adopting Shcheglova’s (2009)

formula:

Where: m is the maximum possible rating (i.e. ‘5’)
(m - 1) is the largest possible difference between ratings

(m - 1) × e is the largest possible sum of differences between constructs in the
whole grid
E is the total number of elements in the grid

Again the calculation was made for both “unreversed” and “reversed values”. For

instance, the percentage similarity score for Construct Number 1 was:

Dܿܿ ′ = ෍ │ܿ݁ ─ ′ܿ │݁

ܧ

݁=1
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100% - 200% x 1 = 92%
(5-1) x 6

And the reversed similarity score for Construct Number 1 was calculated to be:

100% - 200% x 19 = -58%
(5-1) x 6

Step 4: Having calculated “unreversed” and “reversed” values for the sum of differences

(Step 2) and the similarity scores (Step 3), the data were structured further. Working

through each construct in turn, the higher similarity score, either “reversed” or

“unreversed”, was identified and underlined to make them stand-out. For instance, in

Figure 2 for Construct Number 1 the similarity score of 92% was selected and underlined,

since it was higher than the reversed similarity score of -58%. For Construct Number 2

the underlined value was 25%.

Step 5: This calculated the third important index: the H-I-L Index (High, Intermediate,

and Low index; Jankowicz, 2004). For example, in Figure 2 the eight elicited constructs

were divided into three groups in terms of their closeness to the supplied construct. The

higher the index the closer the meaning between the elicited and supplied constructs

(Bhatia and Yao, 1998; Jankowicz, 2004). In this research, the precision of the H-I-L

index calculations was ensured by using the formulae of Shcheglova (2009), rather than

relying on the personal judgment of the researcher in allocating H-I-L index in an

arbitrary manner as proposed by Jankowicz (2004). Referring to Figure 2 it can be seen
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(see “H-I-L Calculation”) that the range is between the highest underlined similarity

score (92% corresponding to Construct Number 1) and 25% (corresponding to Construct

Numbers 2 & 3). This range was divided into three equal intervals (‘92 to 69’; ‘68 to 47’;

and ‘46 to 25’). The formulae used in calculating this are shown in Table 3 below (where

hi represents the highest percentage similarity score and li represents the lowest

percentage similarity score in a given grid).

High Intermediate Low

Upper boundary Lower boundary Upper boundary Lower boundary Upper boundary Lower boundary

Hi = hi
Hi = li + 2(hi – li)

3
Ii < li + 2(hi – li)

3

Ii = li + hi – li
3

Li < li + hi – li

3

Li = li

Table 3: Interval calculations for H-I-L index

Step 6: The next step in Honey’s procedure involved the allocation of H-I-L index for

each elicited construct. This was determined by which interval the construct’s similarity

scores falls within. In Figure 2 for example, Construct Number 1 had an underlined

similarity score of 92% which was in the range of the High index. This indicated that

Construct Number 1 was strongly related to the supplied construct. In other words,

Construct Number 1 was identified to have a strong impact on customer satisfaction. In

contrast, Construct Number 2 had an underlined similarity score of 25% which meant that

it was found to have a low impact on the supplied construct. Thus, the H-I-L scores for

each construct are presented in Figure 2 in the far right column.
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Step 7: After repeating the same procedure (Steps 1-6) for every one of the 31 individual

grids, the data across the grids were aggregated in order to answer RQ2 and identify the

impact of elicited constructs on customer satisfaction. These results are discussed next.

Impact of Value-in-Use Attributes on Customer Satisfaction

The key advantage of Honey’s Content Analysis is that it reveals how elicited constructs

are related to a supplied construct. In this research, this allowed the impact of different

attributes of value-in-use on customer satisfaction to be determined (RQ2).

Stage 1 identified seven attributes of value-in-use, based on frequency and ANV

(see Table 2). In this knowledge emerged as the most frequently mentioned attribute.

However, according to H-I-L scores, this attribute does not have the most impact on

customer satisfaction. Table 4 shows the full results of the Honey procedure and it can be

seen that the two attributes which had the greatest impact on customer satisfaction were

relational dynamic (53% H index) and access (50% H index). The attributes that follow,

that is range of product and service offerings (42% H index), price (33% H index),

knowledge (32% H index) and delivery (31% H index) were found to be moderately

linked to customer satisfaction while locality (18% H index) was found to have the least

impact.

No. Construct category Overall
Frequency (%)

H I
%

L

1 Relational dynamic 45 53 33 13
2 Access 55 50 31 19
3 Range of product and service offerings 42 42 33 25
4 Price 36 33 42 25
5 Knowledge 76 32 18 50
6 Delivery 39 31 23 38
7 Locality 33 18 27 55

Table 4: Honey’s Content Analysis for Key Value-in-Use Attributes
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Having identified that relational dynamic and access had the greatest impact on

customer satisfaction, the qualitative data for these two categories of construct were

expanded and these are given in Table 5. In this table, the constructs are listed with

corresponding scores: frequency, ANV, similarity score and H-I-L index scores. This rich

data offers a deeper picture of the meaning behind these construct categories.

Relational Dynamic

Most respondents placed high emphasis on the need for a “person-to-person relationship

based on working in partnership” (Company C, Respondent 2-6). For example, “...there’s

a sense of trust there that they know if they get me something, then they’re paid for it the

next day” (Company B, Respondent 3-6). This demonstrates a sense of mutual obligation

and interests. Another respondent emphasized the need for a personal and individual

relationship: “...they don’t manage the client actively, you’re just one of the many and

you very much feel like that, there’s no differentiation of you as a client” (Company B,

Respondent 2-2). These insights show that the providers of integrated offerings need to

develop a relational approach, that is, underpinned by trust and working in partnership

with customers.

Access

There were two aspects of access to emerge from respondents: time availability and co-

location. The first of which concerns the access outside of standard business hours:

“...they’d come in and they’d look at the problem, no bother for them; weekday, weekend

or bank holiday” (Company C, Respondent 9-7). The latter aspect was frequently



27

mentioned by respondents as “onsite vs. offsite access”. According to them the problems

associated with offsite location could be neutralized by the quickness of response as and

when required, which was reflected in such constructs as “easy to get hold of” (Company

B, Respondent 6-8) and “flexible service time for emergency” (Company C, Respondent

5-7). These insights show that providers of integrated products and services do not

necessarily need to be co-located with customers but easily accessible as and when

needed to satisfy needs.
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No. Construct
Category

Customer
(A,B,C &

D)

Bi-polar constructs Overall
Frequency

(%)

Average
Normalized
Variability

Percentage
Similarity

Score
(%)

H-
I-L

1. Relational
Dynamic

A2-6 Strategic relationship – Admin relationship 45 12.40 100 H
A8-9 Long-term relationship – short-term relationship 83 H
A9-1 Very obliging – corporate machine 42 I
B2-2 Personal touch – transactional 58 I
B3-6 History/Trust – unknown 42 I
B6-3 Telepathic - Not the relationship/transactional 92 H
B7-5 Personal relationship – impersonal 42 L
B8-2 Direct relationship with their service – not direct 63 L
B9-4 Good client management – poor client management 79 H
C1-9 Good (person-to-person) business relationship –

transactional
67 H

C2-6 Working in partnership – working separately 80 H
C5-4 Quality of relationship (Hi) – No relationship 81 H
C7-6 Length of relationship – Not so long relationship 57 I
D1-7 Good relational skills – Poor relational skills 69 H
D8-3 Durable relationship – short-term 69 I

2. Access A3-3 24hr cover – Business hours 55 16.00 67 H
A7-3 Onsite – offsite 92 H
A8-2 Easy to access supplier – not easy to access or deal

with
75 H

B1-4 Onsite – offsite 33 L
B2-5 Come in and look at problem – cannot come on site 50 I
B5-3 Routinely on site – On-site only when needed 25 L
B6-8 Easy to get hold of - Difficult to reach 75 H
B7-8 On-site/personal contact – Offsite/No idea who you are

dealing with
63 I

C2-2 24/7 service – 9-17 service N/A -
C3-7 Site based availability – Call when needed N/A -
C4-1 Easy to get on site – Very difficult to get someone on-

site
79 H

C5-2 Frequent on-site interaction – Lack of interaction 64 I
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personal communication
C5-7 Instant service (flexible service time for emergency) –

Fixed service time, booked in advance
64 I

C9-7 24/7—No out of hour service 83 H
D1-1 Access based on service agreement – No service

agreement
86 H

D3-1 On-site/local – Offsite, not local 75 I
D4-2 24HR – Not available out of hours 83 H
D5-1 Regularly onsite/easy to access – ad-hoc 44 L

Table 5: Relational dynamic and access construct categories with corresponding Honey scores
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DISCUSSION AND CONCLUSIONS

Understanding Integrated Products and Services

Not enough is known about integrated products and services because the majority of previous

studies have concentrated on products or services separately. It is the integration of the two

which needs to be better understood. Consequently, this article describes exploratory insights;

the research aimed to identify the key attributes of value-in-use for integrated products and

services [RQ1] and how these attributes impact customer satisfaction [RQ2].

In answering RQ1, 29 construct categories of value-in-use were identified and seven

were determined to be key attributes: knowledge, access, relational dynamic, range of product

and service offerings, delivery, price, and locality. Through the methodology used, an in-

depth understanding of each of these attributes emerged (see Table 5 and Appendix 1) and,

for example, the importance of a dynamic relationship between the customer and the solutions

provided was identified. This is in stark contrast to the static and standard attributes of after-

sales support identified by previous research (e.g. Goffin and New, 2001). Of particular note

in this article is the key attribute knowledge. For example, customers were found to not only

value knowledge about the equipment but also wanted them provider to understand their

processes and help them improve business performance. Customers also emphasized the need

for a range of product and service offerings customized to their specific needs. Coupled with

this, the ability of the provider to negotiate with other suppliers on price to reduce costs was

found to be an important consideration. Another example was customers requiring providers

to integrate not only their products and services but also to integrate them with products from

third party suppliers, to offer more comprehensive solutions. Providers were expected by

customers to be willing to integrate not only their own products into their solutions but the

products of competitors.
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Previous research has stressed that after-sales requirements must be fully considered

during NPD, so that products are designed that are, for example, easy to install, learn, operate,

maintain and repair. However, the current research shows the importance of the type of

services that are integrated with the product. The customer needs identified in this article

shows that providers must work closely with customers to co-define the type of service

needed. Manufacturers need to develop a deep understanding of their customers’ businesses in

order to focus on the attributes that will lead to value-in-use.

Customer satisfaction is a strategic priority for many manufacturers. In answering

RQ2 it became clear that two attributes—relational dynamic and access—have the greatest

impact on customer satisfaction. Therefore, integrated product and service providers need to

design their offerings accordingly. These offerings need to be less static and standard than

those recommended in the extant literature. Instead they need to be customized and able to

evolve. This represents a key contribution of this article to the innovation literature and the

discussion on the unity between product and service during design (Creuasen, 2011).

The picture of the key attributes of value-in-use obtained in this research shows the

importance of soft skills in integrated product and service delivery. Most aspects comprising

relational dynamic are traditional soft skills such as communication, personal relationships,

trust and partnership. This contributes to previous discussions on the importance of soft skills

and training in the literature on integrated products and services (cf. Storbacka, 2011; Bastl et

al., 2012; Santamaria et al., 2012).

Methodological Contribution

This article contributes to the overall methodology of the Repertory Grid Technique by

presenting Honey’s procedure (1979) in a more systematized way. This was achieved by the

incorporation of two formulae from Shcheglova (2009) Details of this modified approach
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were published here for the first time and will enable other researchers to apply the approach.

It is an approach that combines qualitative and quantitative insights, allowing researchers to

understand the meanings, importance, and impact of elicited constructs.

Overall, using multiple grid analysis juxtapositioned with Honey`s Content Analysis

offers a rare but rich mix of quantitative and qualitative insights (Jankowicz, 2004). Normally

quantitative methods such as surveys can identify key factors but then do not provide the rich,

detailed explanations of constructs—nor do they capture this meaning in the original words of

respondents, as illustrated by Table 5 and Appendix 1.

Managerial Implications

This research leads to four main managerial implications:

 Seven key attributes of value-in-use need to be considered during the development of

integrated products and services. These need to be given emphasis, as too many

companies focus on product specifications and largely overlook service requirements.

 Two attributes—relational dynamic and access—have the greatest impact on customer

satisfaction and so integrated product and service providers need to design their offerings

giving special consideration to these. As the relationships with customers are dynamic,

manufacturers need to be aware they may need to design dynamic services e.g. integrated

services that evolve as a closer relationship is established.

 Manufacturers must perceive themselves as providers of integrated solutions and to

achieve this they need to develop new competencies and capabilities. Staff should be

cognizant of changing customer needs, relating to both the product and the (evolving)

service. To develop such an organizational capability, companies will need to enhance

their staff training and development programs. This implication has a particular bearing

on human resource departments and the policies and practices necessary for the
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development of new skills in manufacturing organizations providing complex solutions to

customer needs (cf. Raja et al., 2010; Storbacka, 2011; Santamaria et al., 2012).

 The Repertory Grid Technique described in this article is a tool that can be adopted by

practitioners. It will enable them to identify the key attributes of value-in-use and their

impact on customer satisfaction, in specific industries and for specific customers (thus

enabling customization of services).

Limitations

This research is limited by the context and the four customer organizations studied. Therefore,

the empirical data should not be taken as representative of all sectors and customers.

Furthermore, potential differences between the views of buyers and users of integrated

product and service offerings were not explored.

Implications for Further Research

This article has demonstrated the need for further research into value-in-use and satisfying

customer needs in the provision of integrated products and services. Since little is known

about how customer needs evolve over time, more longitudinal research is needed in order to

aid our understanding of the dynamic and complex nature of customer expectations.

The findings of this study may be tested in other industrial contexts with a larger

sample of companies. Future research may operationalize the identified attributes using

survey research to explore relationships amongst them. This will then allow researchers to

identify context independent attributes which then will lead to generalizable propositions.

Another field for future research is different views on integrated products and

services: buyers and users may have different expectations, and these may change over time.
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SUMMARY

Leading manufacturers recognize that complex products need to be integrated with suitable

services. Integrated products and services can generate increased revenues and achieve

customer satisfaction. During new product and service development, special steps need to be

taken to consider how to create integrated products and services. This requires a clear

understanding of how customers perceive the value they obtain from products and services—

so-called value-in-use. An exploratory study was made of how customers perceive value-in-

use. Structured interviews using Repertory Grid Technique gathered data from 33

respondents. The data allowed the key attributes of value-in-use to be identified. In addition,

the impact of the different attributes of value-in-use on customer satisfaction was identified.

Two key attributes—relational dynamic and access—that were found to have the most impact

on customer satisfaction. This research shows there are important customer needs related to

integrated products and services and how these impact customer satisfaction. These are key

points for managers to fully consider during new product and service development and should

also stimulate researchers to probe further.
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Appendix 1: Key Attributes of Value-in-Use

Key attribute Indicative factors Illustrative quotes

Knowledge Technical knowledge; expert
knowledge and skills; specialist
contractor; knowledge of product
and processes; know-how; bringing
outsider knowledge to the company;
technical assistance/support;
applying knowledge to improve
machine performance; design
improvement advice; sharing
knowledge and ideas.

“...they need to be able to tackle specific problems, otherwise there is a
learning curve.”

“...we scored technical knowledge way ahead because we need that
knowledge on-site, especially on the tool end side of the business, so that
would be very important to us.”

“...better to have specialist then daily support...”

“...coming up with ideas; not being scared or whatever to bring it to the
table; sharing what they know”

Access Accessible as and when we need
them; available outside of normal
business hours; access to range of
suppliers.

“…it is important that suppliers are accessible as and when we need
them”

“…they’d come in and they’d look at the problem, no bother for them;
weekday, weekend or bank holiday”.

“easy to get hold of”

Relational dynamic Direct business relationship;
duration of relationship; obliging;
quality of relationship; relational
skills; trust; working in partnership;
quality of relationship with supplier;
good client management; relational
history; manipulate to get support.

“...they are very obliging to ensure there is a good relationship.”

“...there’s a sense of trust there that they know if they get me something,
then they’re paid for it the next day”

“...there are some things that happen and you don’t find out about them,
so they don’t manage the client actively, you’re just one of the many and
you very much feel like that, there’s no differentiation of you as a client.”

“...they rely on me to approach them to order the part and if they don’t
see me from one end of the year to the next, they are not going to contact
me and ask if I have left the company.”

“person-to-person relationship based on working in partnership.”

Range of product and
service offerings

Choice of product and service
offerings; developing preventative
maintenance offerings; spare parts
and resources provision; specialist
equipment service provider;
providing different types of support;
building and commissioning
services; better offerings compared
to competitors.

“...being able to cover majority of repairs”

“able to give you range and give you a couple of different options…”

“From my perspective—as a commercial side—the more options I’ve got
the better.”

“…they are a one stop shop when it comes to the type of products and
maintenance services we require…”

Delivery Meeting delivery targets/dates;
flexible on-time delivery; expediting
orders; lead times; managing time
constraints; no delays.

“...they deliver as agreed”

“...they might take 24 hours for you to get a delivery date, the one thing I
will say for them is when they give you that delivery date it is held to.”

“If we need the parts, we need them now. We try not to cry wolf unless
there is something very important which most of the suppliers do. They
just have to supply it as long as they can supply it on-time.”

Price More value for fixed price;
accessible price; competitive price;
negotiate on price; negotiating better
deals with suppliers; not charging
for extras.

“...it is difficult to negotiate price because they know that I suppose our
hands are tied because of the fact that we’re in the pharmaceutical sector,
they know the autoclaves on our filling lines that we would need their
parts, so it’s difficult to negotiate pricing with them.”

“...they are not committed to reducing costs for [us], they are about
abusing us on price”

“...before allowing them to do more service an important consideration
would be the competitive cost”
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Locality Location; distance from
plant/operations; proximity to
customer.

“...when it goes to a local supplier for repair we can get it back quicker”

“...they are not a long distance away from us.”
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