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ABSTRACT
Improving productivity is crucial for service firms to be competitive. To have 
customers perform certain tasks normally undertaken by employees is an important 
means to achieving this objective. With the aid of technology, the scale and scope 
of self-service has significantly increased in recent years. Despite the size and 
importance of technology-based self-service (TBSS) investments in service firms, 
the absence of empirical studies on TBSS and its impact on company performance 
has resulted in a significant gap in knowledge. The aim of this thesis therefore was 
to increase our understanding of this important research area.  

Drawing from a resource-based view, this thesis proposed a framework that shows 
how firm resources and capabilities are leveraged via customer performing self-
service to deliver superior value to employees, customers and/or business owners.  

To ground the research, three Swedish TBSS case studies (i.e., SAS self-check-in, 
Nordea Net Bank, and ICA self-scanning) were conducted. The findings of these 
case studies helped further refine the framework and a more elaborate model 
illustrating the impact of TBSS on firm performance was proposed. 

To test this model, a survey was conducted to understand self-scanning system and 
its impact on firm performance. Questionnaires were sent to managers and 
employees at ICA and Coop, the two biggest food chain stores in Sweden.  

The results of the survey show that employee training and dynamic capabilities of 
the service provider are crucial to the success of self-scanning implementation. 
TBSS promotion was found to have no relationship with customer usage and weak 
relationship with accuracy of customer performing self-service. Furthermore, 
improved service quality, rather than reduction of labor costs, was found to be the 
primary value of self-scanning in Swedish retail food stores. Finally, employees and 
customers are positively affected by using TBSS, although the impact on financial 
performance is hard to pin down. 
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Chapter 1 

Introduction 

This chapter starts with a brief introduction to the scope of this thesis, examining the impact 
of technology-based self-service (TBSS) on service firm performance. In order to explicate this 
research area, the historical background of the service concept and service sector 
productivity is introduced. The chapter then focuses on the conceptualization of TBSS, 
followed by a presentation of its classification and applications. Besides the impact of TBSS 
on service productivity, the impact on overall firm performance is examined from the 
perspective of stakeholders, including business owner, employees, and customers. Based on 
this discussion, a statement of the research purpose, delimitations and expected contributions 
of this thesis are then presented. Finally, the chapter ends with a presentation of what is to 
follow in succeeding chapters. 

1.1 Introduction 
With advancements in communication and information technologies, the scale and 
scope of customers performing services themselves have significantly increased. 
Some examples include conducting bank transactions through automated teller 
machines (ATM), shopping through the Internet, making reservations and 
purchasing tickets through kiosks, checking out of hotel rooms through interactive 
television, and using self-scanning systems at retail stores. All of these services are 
performed by customers, not employees of service firms. The introduction of most 
of these options to replace interpersonal contact took place only a few years ago, 
and the phenomenon has generated interest among both business practitioners and 
researchers.

A burgeoning research area known as technology-based self-service (TBSS) or self-service 
technology (SST) has therefore developing 1 . Two seminal studies conducted by 
Dabholkar (1994) and Meuter et al. (2000) developed a concept and classification 
schemes in this area of research. Most empirical studies in this area have explored 
the consumer perspective of TBSS, focusing on: (1) the development of user 
profiles and understanding their adoption behaviors (e.g., Bateson, 1985; Bobbitt & 
Dabholkar, 2001; Dabholkar, 1996; Dabholkar & Bagozzi, 2002; Dabholkar et al., 
2003; Lee & Allaway, 2002; Meuter et al., 2005) and (2) service quality and 
customer satisfaction (e.g., Anselmsson, 2001; Dabholkar, 1996; Meuter et al., 2000). 
Yet most previous TBSS research has been limited to the customer perspective, 
failing to provide a picture of TBSS implementation from a company’s perspective 
or to understand the impact of TBSS on service firm performance. 

                                                       
1 TBSS and SST will be used interchangeably in this thesis.   
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Based on a review of the service literature in general, it is evident that a few studies 
have suggested that implementing TBSS in service firms would improve 
productivity and ultimately contribute to the bottom-line for service firms (e.g., 
Lovelock & Young, 1979; Ojasalo, 1999). Lovelock and Young (1979) were among 
the first to discuss customer co-production and indicate that customers are 
important contributors to a firm’s productivity in a self-service context. Dedrick et 
al. (2003) also claim that TBSS can impact service productivity by replacing labor 
when successfully managing customers as human resources. However, such 
propositions are rarely accompanied by empirical evidence. The lack of empirical 
investigation of TBSS applications and their impact on firm performance might 
reflect the constraint that many TBSS applications are still in their infancy, and 
performance takes time to mature.

While little attention has been devoted to performance studies of the service 
technologies used by customers, many performance studies of manufacturing 
technologies and service technologies used by employees have been conducted 
within the information system (IS) literature. The information technology (IT) 
“productivity paradox,” which has been debated by IS researchers for the past 
decade, is a good example of this activity (cf., Brynjolfsson, 1993; Brynjolfsson & 
Hitt, 1996; and Rai et al., 1997). Brynjolfsson (1993) suggests that the difficulties 
in demonstrating improvements in business performance from using technologies 
in general might stem from “mismeasurement,” “lag,” “redistribution,” or 
“mismanagement” (p.73). Regarding investigations of service technologies in 
particular, researchers have faced even more severe “mismeasurement” problems; 
many researchers suggest that inputs and outputs in service operations are much 
more difficult to measure than in manufacturing operations (Nie & Kellogg, 1999). 
Furthermore, a similar measurement problem plagues attempts to assess customer 
inputs in self-service operations. Therefore, to understand the value created 
through TBSS, a significantly different approach and measurements are required.

To sum up, given the rapid expansion of TBSS, its huge potential for contributing 
to service firm performance, and the serious lack of research on such performance 
impact, the scope of this study is:

The impact of technology-based self-service  

on service firm performance
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In order to understand this research area, the historical background of the service 
concept and service sector productivity will be examined. Later discussion will 
focus on the shift from personal service to self-service and the conceptualization of 
TBSS. Further discussion on the problem area will employ stakeholders’ views on 
TBSS and firm performance. From the following discussion, the context of the 
study will evolve.

1.2 Background 

1.2.1 The Service Concept 
Traditionally, the service concept is often operationalized through service 
characteristics that are distinguished from physical goods. The most often cited 
service characteristics are Intangibility, Heterogeneity (also referred to as variability, 
inconsistency, or nonstandardization), Inseparability (also referred to as 
simultaneity), and Perishability (also referred to as inability to inventory) (IHIP) (cf., 
Edvardsson et al., 2005; Lovelock & Gummesson, 2004; Zeithaml & Bitner, 
2002).

In recent years, the failure to apply IHIP to Internet services and other self-service 
technologies has been the focus of criticism (Brown, 2000; Lovelock & 
Gummesson, 2004). The replacement of human inputs by automation and the 
rigorous application of service procedures have substantially reduced the variability 
(heterogeneity) of output in many service provisions. The development of the 
Internet and the digitization of text, graphics, video, and audio have made it 
possible to separate customers in both time and space from the production of 
numerous information-based services, thereby destroying the two constraints of 
inseparability and perishability (Lovelock & Gummesson, 2004). The rising demand 
for products with higher service-oriented content is also changing the ways in 
which many companies perceive themselves. Much service output has a substantial 
tangible component, and manufacturing goods increasingly possess intangible 
attributes. To some extend intangibility is not a unique characteristic of services any 
more. Grönroos (2001, p. 3) discusses the position from a customer perspective: 
“Customers do not buy goods or services, they buy the benefits goods and services 
provide them with. They buy offerings consisting of goods, services, information, 
personal attention and other components.” The above facts and statements imply 
that the old goods-and-service dichotomy in marketing offerings has become 
blurred.

The distinction between manufacturing and service operations represents only the 
ends of a continuum (Krajewski & Ritzman, 2002). Many of the traditional 
characteristics of service are more applicable to firms on the right end of the 
continuum (see Figure 1.1). 
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More Like a More Like a
Manufacturing Firm Service Firm

-Physical, durable product -Intangible, perishable product
-Ouput that can be inventoried -Output that cannot be inventoried
-Low customer contact -High customer contact
-Long response time -Short response time
-Reginonal, national, or international markets -Local markets
-Large facilities -Small facilities
-Capital intensive -Labor intensive
-Quality easily measured -Quality not easily measured

Figure1. 1 Continuum of Characteristics of Manufacturing and Service Operations 
Source: Krajewski & Ritzman (2002, p. 10) 

Due to its vagueness and complexity, service has been defined in several ways, and 
no single definition has been agreed upon. The definition considered most suitable 
for this study is borrowed, with some reluctance, from Grönroos (2001):  

A service is a process consisting of a series of more or less 
intangible activities that normally, but not necessarily always, take 
place in the interactions between the customer and service 
employees and/or physical resources or goods and/or systems of 
the service provider, which are provided as solutions to customer 
problems (p. 46). 

The old goods-and-service dichotomy in marketing offerings has become blurred, 
yet for economists it remains applicable in classifying economic activities. The 
word “service” is widely used to denote an industrial sector by using a traditional 
dichotomy approach (c.f., Silvestro & Johnston, 1990). For example, according to 
Statistics Sweden, the national accounts commonly refer to the service sector as 
including wholesale and retail trading, hotels and restaurants, transportation and 
communication, financial and insurance, real estate and renting, and business 
services as well as education and healthcare services (SCB, 2006).

There is another distinction between public services that meet the needs of society 
(such as health services and civil services) and commercial services (which consist 
of most services in the service sector and most commercial services, for which the 



5

goal is maximization of profit). Although the current moves to make public 
services more accountable have brought them more into line with commercial 
service offerings, the validity of equating the two is still questionable (Johns, 1999). 
Thus, the services addressed in this thesis are primarily those supplied by 
commercial service firms.  

1.2.2 Service Sector Growth and its Lagging Productivity
OECD2 reports that, in a typical mature economy nowadays, service providers are 
responsible for more than 70 percent of the GDP, while manufacturing has slipped 
to less than 20 percent (OECD, 2000). The present economy is driven by an 
increasing demand for services (Bell, 1974). When fewer and fewer employees 
have been able to produce more and more industrial goods, companies have 
satisfied the rising demand for services by increasing the number of employees 
(OECD, 2000). The increasing number of jobs in service-producing industries has 
also demonstrated a growing service sector. The increasing prosperity of the service 
sector in industrialized economies, together with the relative importance of the 
service component in a product offering, makes some social scientists speak of 
today’s economy entering a new era—namely, the service society or service economy
(e.g., Bell, 1974; Gershuny, 1978). 

However, it is interesting and even surprising to examine the information on 
productivity improvements between the manufacturing and service sectors. Indeed, 
productivity growth in the service sector has been much slower than in the 
manufacturing sector (OECD, 2000). What are the implications of recent 
prosperity and productivity trends in the service sector? Productivity is not only 
key to long-term GDP growth, but also the prime determinant of a nation’s 
standard of living. If the value of output per work hour increases, the nation will 
benefit from higher overall income levels. Conversely, lagging or declining 
productivity lowers the standard of living. Based on its significant proportion, the 
service sector’s lagging productivity slows overall productivity growth. Figure 1.2 
shows evidence of this in Sweden. Lundgren et al. (2007) expressed concern that 
the future Swedish economic growth might be in jeopardy due to weak 
productivity development in the service sector. 

                                                       
2 Organization for Economic Co-operation and Development
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Figure1. 2 Figure 1.2 Respective Industry’s Magnitude and Contribution to 
Productivity Growth in Sweden 1993-2005 
Source: Lundgren et al., 2007, p. 33 
Note: Size refers average proportion of added-value calculated at current price; 
labor productivity is defined as added-value per employee. 

Hence, improving service productivity is vital to a service economy. The three 
means for increasing productivity in general are: (1) improving the quality of 
employees, (2) investing in more efficient capital equipment, and (3) automating 
tasks previously undertaken by labor. In addition, having customers perform 
certain tasks normally undertaken by the service provider is another important 
means for increasing productivity in service firms (Bitner et al., 1997), which 
constitutes the focus of the current study. In the following sections, a TBSS 
concept will be developed and its classification and applications will be addressed.  

1.3 Developing Customer Self-Service  
Many researchers in service operations management have recognized that the 
presence of customers is one source of complexity not generally found in 
manufacturing settings (e.g., Bitner et al., 1997; Chase, 1978; Frei, 2006; Nie & 
Kellogg, 1999). Unlike most goods, which are produced in factories without the 
presence of customers, services are usually sold first and then produced and 
consumed simultaneously. The inseparability of production and consumption makes 
the operation process more open to customer examination and influence. 
Moreover, because of human involvement in service production, heterogeneity is 
naturally created. On one hand, the output of the service can vary from service 
provider to service provider; on the other hand, variability also exists in demands 
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by customers for service offers, availability of customer participation, and 
perception of service quality. To make it more complicated and interesting, the 
same customer’s evaluation of a service performance can differ tremendously based 
on situational factors such as interaction with other customers or the customer’s 
mood (Kellogg & Nie, 1995).

In regards to such variability, operations management theory (which is rooted in 
the manufacturing context) typically has only one thing to say: “it must be 
eliminated” (Frei, 2006, p. 93). However, it would not be wise to drive out all 
variability, even if this were possible. In fact, service firms and managers usually 
come down to a trade-off between cost and quality: companies that emphasize the 
service experience tend to offer high quality service while those that emphasize 
operational simplicity tend to reduce service as a means of keeping costs low. 
Beyond such classic accommodation and classic reduction strategies, the potential 
exists for developing customer self-service as a low-cost accommodation strategy, 
with the aid of technology (Frei, 2006).  

1.3.1 Technology Infusion in Service Encounters 
Many services are considerably more difficult to mechanize and standardize due to 
customers’ involvement. Labor intensity used to characterize many service 
provisions. Satisfying rising demands for services has often meant increasing the 
number of employees. Once the rapid development in service technologies made it 
possible for capital-labor substitution and customer-labor substitution, service providers 
became the biggest consumers of the new information technologies, leading many 
services to become technology-based. 

Service firms can use technology in three basic ways: (1) employees who do not 
interact with customers use technology in the back office to increase the overall 
efficiency of the service production, (2) employees who interact with customers 
use technology to provide faster and more comprehensive service to customers, 
and (3) customers use technology to perform services for themselves, which may 
diminish the need for labor input in the service company (Ojasalo, 1999). The 
focus of service technologies used to be mainly on employees’ using technology to 
improve back-office performance, yet a trend that follows the continuous 
evolution of customer relationship marketing (CRM) indicates that the focus is 
being shifted from internal process improvement to the automation and 
optimization of external “edge” processes. The present study follows this trend by 
examining the service technologies used by customers in order to perform services 
themselves.

The traditional service encounter has been characterized by Bitner et al. (2000) as a 
“high-touch, low-tech” (p. 138). This common notion that customers and service 
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representative must be physically present for the service to be produced seems to 
lose relevance when customers use technology to perform services themselves. 
Frontline operations are undergoing a revolution as service firms increasingly rely 
on IT for either service automation (in which the customer’s presence is not 
necessary) or customer self-service (in which the service representative’s presence is 
not necessary). The increasing infusion of technology in service encounters has 
created modes of “face-to-screen” customer contact (Froehle & Roth, 2004, p. 3). 
Interpersonal interaction is gradually decreased or accomplished by kiosk, email, 
voice mail, or the Internet (Barnes et al., 2000).  

Figure 1.3 illustrates the shift from customers’ passive involvement to active 
participation in service operations. Many traditional services also demand active 
customer participation (e.g., education, health care). However, “self-service” has 
transformed the customer’s role from a receiver into a producer in service operations. 
Self-service is not necessarily technology-based, yet the scale and scope of 
customer self-services have been significantly triggered due to advancements in 
communication and IT. Thus, the applications of customer self-service investigated 
in this study are those based on certain hard technologies, which fall under a 
category- technology-based self-service (TBSS). 

Figure1.3 Service Encounter Archetypes in relation to Technology 
Source: Froehle & Roth (2004, p. 3) 
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1.3.2 Conceptualization of Technology-Based Self-Service
The term TBSS originally came from Dabholkar (1994) and was further 
developed by Anselmsson (2001), Bobbitt and Dabholkar (2002), Dabholkar 
(1996), Dabholkar et al. (2003), and Ladik (1999), among others. Anselmsson 
(2001) summaries TBSS as:

“Any activity or benefit based on hard technologies that service 
providers offer so that customers can perform the service, or parts of 
the service, by themselves” (p. 11). 

TBSS differs from traditional service provision in the aspect of who performs the 
service—the employee or the customer (Anselmsson, 2001; Dabholkar, 1994). In 
the case of TBSS, the service provider is a machine used by the customer in order 
to perform the service him- or herself. In a way, customers act as “partial 
employees” of the firm, thereby making it possible to replace the front-office 
employees who were necessary to traditional service delivery (cf., Bitner et al., 
1997; Gummesson, 1994; Mills et al., 1983; Mills & Morris, 1986). It must be 
acknowledged that a hundred percent customer self-service design does not yet 
exist as designing self-service and many preparation jobs still require service 
employees’ efforts. However, without direct or even indirect involvement of 
service representatives when the customer performs the service, TBSS could help 
to reduce the marginal cost of services provision to nearly zero. Thus, the TBSS 
approach can have a significant impact on the current cost structure and possibly 
enhance the cost efficiency; it also has the potential to serve more customers as the 
scalability of service firms has been advanced to a great extent through the use of 
TBSS (web-based self-service is an example of the “close to infinite” scalability). In 
other words, a service firm could expect more profit by either achieving cost 
efficiency or serving more customers through implementing TBSS.  

However, in contrast, Roach (1991) argues against being too optimistic about 
service technologies’ impact on cost structure; it might make the service companies 
simply move from a labor-cost to a capital-cost regime, sacrificing flexibility 
without gaining any concomitant productivity benefits. Consequently, any action 
that results in changes in the resource structure of the service process must bear 
one principle in mind: it should follow a shift from more expensive resources to 
more cost-effective resources (cf., Grönroos & Ojasalo, 2004). As such, it is not 
surprising that TBSS is more preferable in Sweden than in China, based on the 
countries’ different labor costs. In Sweden, the high cost involved in hiring people 
is not limited to wages/salaries; managers usually do not want to hire new people 
as formal employees when they consider the compensation they must pay for 
cancelling contracts, which is also regarded as part of labor costs. This aspect, 
however, is less likely applied to many developing countries like China. 
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1.3.3 Restructuring Customer Relationship through TBSS 
Undoubtedly, many start-up Internet businesses employ a TBSS approach. For 
example, all transactions on the online auction house eBay are performed by 
customers, not by eBay employees. However, unlike eBay, many companies have 
established a precedent in which employees perform certain tasks for customers. 
For traditional service firms, companies must not only provide a good resettlement 
for part of front-office employees, but they must also develop TBSS in order to 
persuade customers to change their behaviors.  

The ability to obtain self-service customers and manage customer production 
challenges much of the existing knowledge (Brown, 2000). Bowen (2000) states 
that “it now seems that most of what we know about services marketing and 
management has been derived from the study of face-to-face service encounters or 
at least over the telephone” (p. 46). Cumby and Barnes (1996) suggested that the 
affective dimensions of an exchange have an overriding influence on all other 
elements during service provision. The assertion here is that consideration of the 
feelings produced by how the customer is treated by or interacts with employees of 
the service organization is critical to the effective management of the service 
encounter (Barnes et al., 2000). Zeithaml et al. (1990) even suggested that replacing 
contact employees with technology may hurt a service firm’s performance since 
employees can better develop relationships with customers. In short, when 
companies consider developing TBSS, the impact of replacing interpersonal contact 
between the customer and the service provider cannot be underestimated.  

Yet although TBSS results in an erosion of the interpersonal relationships that 
existed in the past, an arm-length access to service has been created as well (Barnes 
et al., 2000). Customers might regard the existence of the new systems as enabling 
them to take control of service delivery, facilitating access, and making it much 
more convenient to obtain routine services. These changes in the relationship 
would obviously alter the prevailing culture within an organization (Barnes et al., 
2000).

Service managers face a strategic choice between self-service and personal service. 
Barnes et al. (2000) suggest considering the nature of the services (does the offering 
fit the TBSS approach?) as well as target group (do customers prefer the TBSS 
approach?). Because self-service reduces face-to-face interaction with customers, 
firms that consider using this approach must carefully assess targeted customers’ 
expectations for human interaction in terms of certain services. It is important to 
bear in mind that, although TBSS is often one of several services in a complete 
bundle of services offered by the service provider, if not handled well or 
implemented in the appropriate setting, TBSS may damage the whole image of the 
company or destroy the relationship with customers, thereby affecting overall 
performance of the company (Anselmsson, 2001).



11

1.4 Classification of TBSS delivery 
An important distinction is drawn in service literature between the two principal 
components of the service product: the outcome and the process. The former refers 
to what the service is designed to achieve, and the latter refers to the way that the 
service is delivered (Gabbott & Hogg, 1998). While some of the new and 
sophisticated services have been created using a TBSS approach, some other 
services could be old services provided via a new delivery process. By changing the 
delivery and receipt process of services, the service provider has the ability to 
“engineer” service processes to better serve the customers (Berry & Lampo, 2000). 
In the current thesis, the focus is on technology’s role in service process redesign 
rather than in new service creation.

Based on Dabholkar  (1994) and Meuter et al. (2000), Table 1.1 shows a 
classification scheme of TBSS delivery, according to two dimensions: (1) 
performing services at different sites and (2) incorporating different types of 
technology interface. First, the service may be performed at the service site or 
elsewhere (e.g., at home or at work), as suggested by Dabholkar (1994). The 
difference between these two types of service delivery is obvious. Dabholkar 
(1996) suggests that if services are performed at home, issues such as convenience 
might be an especially crucial factor of consumption. However, it is likely that 
quality also depends on factors outside the service provider’s control (e.g., service 
provided by an Internet service provider). In any case, the uncertainty caused by 
customers is hardly predictable and not easy for a service provider to cope with. If 
the TBSS is at the service’s site, usually self-service and personal-based services are 
provided side-by-side, leaving the customer free to choose; at the very least, 
service support is usually available to guide customers through the self-service 
process and—in some cases—to correct service failures in a timely manner. As 
such, the attitude of employees, behavior of other customers, and the environment 
of the facility will influence customer’s behavior and performance when using 
TBSS at the service site (Chase, 1978). 
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Table 1. 1 Classification and Applications of TBSS3

At service site
Customer goes to service site and 
uses technology to perform service. 

At customer’s site 
Customer uses technology from 
home/work to perform service. 

Mobile
Devices

Self scanner at retail stores Tickets purchased through SMS 
for parking lots, train tickets, 
underground tickets, etc. 
Other mobile phone-based 
customer service 

Internet
Technologies 

Internet-based services (for 
examples, see the right 
column) provided by service 
firms at the service site 

Internet shopping 
Account information exchange, 
financial transactions via Internet 
Reservations and information 
sought over the Internet 
Online learning  
Package tracking  

Interactive
Kiosks4

ATMs at bank 
Self-payment at retail stores 
Self-check-in at airport 
Automated ticket machines at 
stations
Checkout machines at libraries 
Hotel checkout
Self-gas pumps at gas stations 
Blood pressure machines 

Video on demand 
Other interactive TV-based 
customer services 

Telephone/
IVR5

Wake-up calls (automated 
telephone system) at hotel 
Telephone banking at bank 

Ticket ordering over automated 
telephone system (e.g., flight, 
train, ferry, and cinema tickets)  
Telephone-banking at home 
Company call-center based on 
automated telephone system 

Source: Adapted from Dabholkar (1994) and Meuter et al. (2000)

                                                       
3 Three types of TBSS applications (identified by the grey background) are investigated in the field 
study.
4 Kiosk: Any small structure that stands alone, usually for the purpose of supplying a product or 
service. 
5 IVR stands for Interactive Voice Response
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Second, the service may be delivered through different types of service technology 
(e.g., mobile devices, interactive kiosks, Internet technology, or telephone/IVR), 
as suggested by Meuter et al. (2000). Special notice should be paid to the difference 
between automated telephone service and interpersonal telephone service. TBSS 
by definition does not include interpersonal telephone services because the service 
representative is actually involved at the other end of the telephone line. The 
absence of involvement of a service representative is the key point in changing the 
labor-intensive structure in service firms to save significant costs. The evidence 
provided by the Gartner group has shown that the cost of a customer completing 
services entirely through an automated telephone system (e.g., IVR) is 45 cents, on 
average; however, the average cost of an interpersonal telephone call to handle a 
similar situation is $7.60 (Bitner et al., 2002). 

1.5 Stakeholders’ View on TBSS and Firm Performance 
As specified earlier, the scope of this thesis includes TBSS and its impact on service 
firm performance. Besides the impact of TBSS on service productivity, the impact 
on overall firm performance is examined from the perspective of stakeholders, 
including business owner, employees, and customers. In this section, the problem 
area will be further discussed. 

Assuming that the ultimate goal of all profit-seeking companies is to maximize 
profits, then bottom line is critical for measuring the impacts of TBSS 
implementation. In practice, many TBSS investments that have been made by 
service firms in recent years have taken on a “build it and they will come” 
approach, given the plethora of market uncertainties that cannot be foreseen at the 
early age of implementation. Consequently, this leaves the problem of determining 
if the firms have eventually benefited from TBSS in terms of financial performance.

Second, although technology is often seen as a major contributor to the 
improvement of productivity, new technology by itself cannot generate higher 
productivity (Ojasalo, 1999). Since TBSS is primarily used at the discretion of the 
customer, an important performance evaluation criterion in many TBSS 
implementation situations is determining whether or not the TBSS under 
consideration will be used by the target customers (Davis, 1989). Thus, actual 
organizational performance gains are the desired outcome from the use of TBSS. 
Customer adoption of TBSS has enjoyed relatively extensive research (e.g., 
Bateson, 1985; Bobbitt & Dabholkar, 2001; Dabholkar, Bobbitt, & Lee, 2003; Lee & 
Allaway, 2002; Meuter et al., 2005). However, a lack of research exists regarding 
the actual effect of TBSS usage on firms’ financial performance. Customers need to 
feel compensated in some way—whether through lower prices, greater 
customization, or other benefits associated with being in control—in order to feel 
good about doing work they think the company should be doing otherwise (Frei, 
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2006). Do service firms benefit from utilizing customers as cheap inputs? Or is 
there no bottom-line effect since service firms might have to lower the price to 
encourage self-service option? Perhaps it is not necessary to lower the price for the 
offering because customers will choose it anyway, given the added value, regardless 
of price incentive. Clearly, a comprehensive understanding of the bottom-line 
effect of TBSS cannot be achieved without examining the impact of TBSS on 
customer—namely, the precondition of the customer winning certain benefits by 
using TBSS.

Third, as a consequence of adopting self-service applications for many front-office 
tasks, such as counter operations, billing, and order taking, it is possible for service 
firms to dispense with clerical, accounting, and other staff positions (Karmarkar, 
2004). Employees might be afraid of losing their jobs as a result of customer-labor 
substitution. At the same time, another perspective is that, since many basic service 
jobs (which mostly involve trivial and repeated operations) can be redesigned 
through a self-service system, employees will be free of those boring jobs and might 
enjoy higher job satisfaction. Considering employees as critical stakeholders in a 
service firm, it is important to determine whether TBSS has eventually brought 
benefits to employees. Furthermore, if service firms do not treat employees well, 
employees will hardly take active participation in the promotion of customer self-
service and may even impede successful TBSS implementation. Thus, employees’ 
attitude toward TBSS is also critical to any firm’s performance. However, an 
extensive literature review reveals that virtually no empirical investigations have 
addressed employee reaction to TBSS implementation. It seems that TBSS research 
may have failed to consider the employee’s role in a TBSS context because 
employees have actually been withdrawn from the service encounter. Hence, a 
new and interesting perspective of service employees will be added in order to 
provide a complete picture of the impact of TBSS on service firm performance.   

1.6 Purpose Statement 
Based on the discussion thus far, it is clear that the huge impact of TBSS has 
increased the stakes for firms and placed the onus on service managers to 
demonstrate value to various stakeholders. Thus, the challenge facing service 
managers is how to maximize the profits by adopting TBSS while simultaneously 
satisfying each stakeholder. All of this adds up to the need for a systematic method 
for identifying TBSS effects, especially in terms of how value is created and how it 
should be appropriated. The impact of TBSS process on service firm performance 
could be multi-dimensional, and the salient effects may differ in companies with 
respect to different strategies and resources employed through TBSS 
implementation. Thus, the general aim of this study is to develop and test a 
conceptual model assessing the impact of TBSS on service firm performance. Such 
a conceptual model will provide service managers with a useful method and 
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framework for examining the effectiveness of their TBSS process. Therefore, the 
purpose statement of this study is: 

1.7 Delimitations 
Unless and until productivity grows at the level of service process and 
organizations, national productivity will not increase, and neither living standards 
nor quality of life will improve. Thus, the emphasis of this thesis will be on the 
impact of TBSS both at a service process level and firm level, rather than the 
macroeconomic level (i.e., country level or industry level).  

In addition, a service provider’s perspective—rather than customers’ perspective—
will dominate this study, given the limitations of time and resources. Since 
customers are mainly involved in TBSS process, customer inputs, customer 
perception of outputs by using TBSS, and the level of the demand that will affect 
TBSS productivity will also be taken into consideration, although primarily 
through a service provider’s lens (i.e., asking for service providers’ comments and 
opinions of what they have experienced and observed with customers using TBSS). 
A review of existent literature that mainly employs a customer perspective will add 
to the understanding of the customer values and customer satisfaction of using 
TBSS. Observations and interviews of a small group of consumers will further 
provide valuable information for later discussion. However, the large scale of a 
consumer survey, which might reflect truly customer perspective, will not be 
considered in this thesis due to the significant time and resources required. 

1.8 Expected Contributions 
Expected Theoretical Contributions: 

Develop a conceptual model assessing the impacts of TBSS process on 
business performance. 
Develop a series of suitable measurements for assessing the impact of 
TBSS on service firm performance. 
Provide some empirical evidence based on real case studies and 
survey.

To develop and test a conceptual model assessing the impact of 

technology-based self-service on service firm performance 
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Expected Practical Contributions: 
Provide service providers who have not yet adopted any TBSS 
application or expected business performance improvements with 
insights into many TBSS cases; help managers make justifiable strategic 
decisions.
Provide service managers who have already adopted TBSS with a set of 
performance indicators in order to monitor the effectiveness of TBSS 
process.
Through insights into TBSS process in certain service industries, 
generate recommendations in strategy and management aimed at better 
use of TBSS in similar situations.

1.9 The Structure of the Thesis 
Following an introduction to TBSS as a burgeoning research area, the first chapter 
has discussed the problem area, research purpose, delimitations, and expected 
contributions of this study. As shown in Figure 1.4, a conceptual model assessing 
the impacts of TBSS on service firm performance will be developed step by step. 
The conclusions and discussion of implications in Chapter 8 will reflect the 
research purpose proposed in the first chapter. 

Chapter 2 describes and discusses the theoretical framework of this thesis, which is 
mainly based on service productivity, service-profit chain, a resource-based view, 
the management of customers as strategic resources; and the IT payoff framework. 
The summary of this chapter will identify a gap between prior studies and the 
present dissertation; describe what is known and what more needs to be known in 
terms of the impacts of TBSS on service firm performance. 

Chapter 3 will discuss the general conceptual framework of this thesis and six 
research propositions, which is the starting point of the subsequent conceptual 
model.  

Chapter 4 will describe and explain the motives behind the overall research design 
from the perspective of research purpose, research approach, and research strategy.  
The empirical part of this thesis consists of three Swedish TBSS case studies and a 
survey on self-scanning system. For the substantial research design, sample selection, 
data collection and data analysis methods will be discussed for two studies 
respectively. In the end, the issue of quality of research design mainly will address 
validly and reliability issues.  

Chapter 5 will present the results and analysis of three case studies, in which a 
better understanding about the conceptual framework will be obtained. The results 
will be used to further refine the framework and develop a more elaborate model. 
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Chapter 6 will develop a conceptual model based on the results of the qualitative 
study and the general conceptual framework.  
Chapter 7 will present the results and analysis of the survey, in which the model fit 
is assessed and the research hypotheses are also tested. 

Finally, Chapter 8 will provide discussion based on both qualitative data and 
quantitative data, followed by concluding remarks to the model and limitations. 
Furthermore, it will discuss implications for both service managers and researchers 
as well as suggestions for future research.  

Figure1. 3 Outline of the Thesis 
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Chapter 2 

Literature Review 

In this chapter, a theoretical review integrates divergent theoretical perspectives. The service 
productivity concept in section 2.1 and service-profit chain in section 2.2 are reviewed in 
order to understand the meaningfulness of service productivity and service firm performance. 
In section 2.3 a resource-based view offers the theoretical foundation for this study: those 
firm-specific factors play an important role in explaining variations in business performance. 
Customer co-production and managing customers as strategic resources is under particular 
focus in section 2.4, since in a TBSS context, the customer as a service producer actually 
replaces employees’ work, which is a new factor added in the production process. Finally, the
IT payoff framework and process-oriented approach establishing a basic relationship for this 
study: “resources  service productivity  overall firm performance”. A summary 
discussing the gap between prior studies and the present one is provided in the end of this 
chapter.

2.1 Service Productivity  
Service productivity is the key concept of this study. As inspired by the historically deputed 
“productivity paradox,” service productivity conceptualization and measurement have proved 
problematic in previous research and deserve better understanding.  

The concept of productivity has been rooted in the production function approach 
describing the relationship between factor inputs and product outputs (Vehmanen, 
1994). According to the basic principle of economic rationality, the purpose is to 
achieve a given result with the minimal resources, or to get the maximum result 
with a given set of resources, given a certain quality level. Hence productivity is
generally considered as a measurement on how effectively the resources in an 
economy have been used to produce goods and services.

However, in the context of service production, the productivity concept has to be 
interpreted more broadly than in the traditional sense (Grönroos & Ojasalo, 2004; 
Ojasalo 1999; Vuorinen et al., 1998). Also, the widely used productivity 
measurements and instruments that are traditionally created for manufacture of 
physical products might not applicable to abstract service provision. 

2.1.1 Content of Service Productivity  
An initial consideration is that the quantity and quality dimensions of service 
provision cannot be treated in isolation (Vuorinen et al., 1998). Due to their 
interrelationship, service quantity has often been improved by scrimping on quality 
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components, yet an increasing output in quantity with an unacceptable quality is 
unwise. Hence, both the quantity and quality aspects must be considered together 
to provide a joint impact on the total productivity of the service firm (Vuorinen et 
al., 1998). Second, traditionally the number of outputs are defined and measured 
apart from sales. However, due to the perishability of services, the amount of 
service output is often directly dependent on actual sales, and service productivity is 
usually affected by capacity and demand (Ojasalo 1999). In contrast, the traditional 
ways of measuring productivity based on numbers of inputs and outputs are clearly 
not very useful in service productions (Ojasalo, 1999), which at most reflect only a 
portion of cost efficiency. 

2.1.1.1 Quantity Dimension 
Regarding the quantity aspect of service productivity, the input factors of services 
employ similar means of production as in manufacturing. However, the output, in 
terms of volume or amount of service provision, may be considered problematic. 
This task is often complicated by the intangible nature of services. Also, the output 
may consist of highly customized services, rather than a number of standardized 
components (Vuorinen et al., 1998). 

The relationship between inputs and outputs in terms of service volume also seem 
to be problematic, due to the lack of storability of services (Blois, 1985). Service 
representatives’ presence is considered as input no matter whether they serve 
customers or not. The actual volume of operations is determined by the variation 
of demand over time (McLaughlin, 1996). A strategic decision for the service 
provider involves the acquisition of resources in order to generate enough capacity 
to match the demand for the service. As such, this strategic choice is volume-
oriented (Vuorinen et al., 1998). As a consequence, the productivity ratio of 
service operations may vary greatly from one time period to another, provided it is 
measured as a quantity ratio.

2.1.1.2 Quality Dimension 
When measuring productivity in manufacture of physical products, the quality 
aspect is often considered separately. As a precondition, the input and output of 
products has usually been operationalized as conformance to specifications 
(McLaughlin et al., 1991). However, this notion of quality has been regarded as 
inadequate in the case of services.

Regarding the quality aspect of service productivity, the input includes both 
tangible and intangible elements, and the output consists of a total service offering 
in terms of quality. Lehtinen and Lehtinen (1991) talk about physical quality, 
interactive quality and corporate quality, and, on the other hand, about process and 
output quality.  

Service quality, in relation to the output of service products, is generally defined as 
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the extent to which a service meets customers’ needs or expectations. Customer-
perceived quality, which stresses the individuals’ assessment of the value of the total 
service offering, is the basis of the common notion of service quality (e.g., 
Gummesson, 1994, 1998). Grönroos (2001) describes perceived service quality as 
the difference between expected service quality and experienced service quality. 
Parasuraman et al. (1985; 1994) developed the gap model as an approach to 
assessing service quality. The gap model, using SERVQUAL, involves determining 
the difference between the expectation and the perception of a customer with 
regard to a service provider. However, the gap model has been criticized for some 
theoretical shortcomings, such as the type of expectation used in calculating quality 
scores, and the absence of any established expectation for service not experienced 
before use (cf., Cronin & Taylor, 1992; Mukherjee & Nath, 2005; Teas, 1993). Other 
service quality models include the performance based measurement approach 
(SERVPERF) proposed by Cronin and Taylor (1992). On the other hand, Berry et 
al. (1985) divide service quality into two types: regular services, and handling of 
exceptions/problems to ensure that appropriate measures are taken to deal with 
inevitable failures.  

When purchasing services, customers’ attention is often limited to a small number 
of tangible inputs, i.e., physical environment, front office personnel attire, or 
articulates (Zeithaml, 1984).  There are also other intangible elements, such as 
service culture, image and brand building (Vuorinen et al., 1998). Above all, the 
service front office personnel might be the most important factor, seeing that they 
represent the service, the organization and the marketers in the customers’ eyes 
(Zeithaml & Biter, 2002). The quality management of personnel is therefore very 
critical. Many resources have been expended on such issues as motivating, 
managing information, training, career planning, and recruiting and retaining of 
right people (Normann, 1991; Zeithaml & Bitner 2002), although customers might 
not notice the difference in such quality matters, until they do not get the right 
service.  

2.1.1.3 Demand and Capacity 
In order to better understand service productivity, other related concepts must be 
considered, including demand and capacity. A common claim is that services cannot 
be saved, stored for reuse at a later date, resold, or returned (Kotler 2006; Zeithaml 
and Bitner, 2002; Solomon & Stewart, 2003). Pride and Ferrell (2003) declared that 
“the unused service capacity of one time period cannot be stored for future use” (p. 
325), and Fitzsimmons and Fitzsimmons (2004) specifically stressed the time 
dependency of services. If demand is low, unused capacity is wasted. If demand 
exceeds capacity, it goes unfulfilled and business may be lost. The real-time nature 
of service production makes the matching of capacity and demand very important, 
particularly in capacity-constrained services, such as airlines, hotels and professional 
services.  
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Capacity management is the ability to balance demand from customers and the 
capability of the service delivery system to satisfy the demand (Armistead & Clark, 
1994). This places an emphasis on understanding the nature of demand by 
forecasting as well as the options for managing capacity to meet the expected 
demand (Armistead & Clark, 1994). Hence, due to variation in the amount of the 
total demand across time, the service provider has to solve two basic problems 
related to quantity: capacity size and capacity scheduling (McLaughlin et al., 1991). 
In other word, service managers must understand the composition of their capacity, 
the degree to which it can be changed, the speed of reaction (Slack, 1983), and the 
costs involved (Heskett et al., 1994).

Capacity utilization also affects customer’s perception of service quality and 
therefore affects business performance. Capacity utilization and service quality are 
understood in the context of queuing theory (Maister, 1985), whereby the waiting 
time and queue lengths show the level of capacity utilization and affect customer 
perception of service quality.  The problem stems from determining what extent of 
capacity utilization is best. When approaching full capacity utilization or being even 
slightly short in supply leads to cost efficiency, it might not provide good service 
quality. However, another opinion is that keeping a high level of resource utilization 
sometime enhances customer experience and also motivates serving staff 
(Armistead & Clark, 1994). Queuing sometimes is seen as a sign of good service 
quality, because customers feel the service is well acknowledged. To test these 
inconsistent propositions, Heskett (1986) investigated the service at a restaurant, and 
found that perception of service quality increased with utilization up to maximum 
of 75%, and fell away after that point. 

2.1.1.4 A Function of Efficiency, Effectiveness and Capacity Utilization 
Based on the above discussion, service productivity might be considered as a 
function of internal efficiency (cost efficiency), external effectiveness (service 
quality perceived by customers) and capacity utilization (Ojasalo, 1999). Ojasalo’s 
service productivity concept is rooted in three assumptions: (1) customers often bring 
inputs and to some extent participate in the production process; (2) output quality 
is strongly affected by customers’ perceptions; and (3) because of the perishability 
characteristics of services, as well as the simultaneity of production and 
consumption, the demand and capacity levels clearly influence service productivity.  

By this definition, the most favorable productivity level is reached when a service 
firm is located in the shaded area where all the three factors are approaching high 
productivity, as indicated by letter B (see Figure 2.1). High productivity is a 
combination of a perfect internal efficiency that uses only necessary resources, an 
external effectiveness that provides customers with the same service quality they 
expected (if not better), and a full level of capacity utilization that matches 
customers’ demand.  
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Figure 2.1 Service Productivity as a Function of Internal Efficiency, External 
Effectiveness and Capacity Utilization 
Source: Ojasalo (1999, p.161) 

2.1.2 The Measurement of Service Productivity  
Partial productivity measurement is probably the most commonly used technique. 
Partial measures relate output to one input used in the production process. Because 
services are often labor intensive, a simple and common measure of partial 
productivity is “labor productivity,” which indicates the number of units produced per 
hour of work, for example the number of customers served per employee-hour (Mill 1989; 
Mclaughlin & Coffey 1990). Other examples are output per machine hour, or sales per 
square meter. In many situations partial productivity measures can provide useful 
insights. An awareness of changes in the productivity of each of the important input 
resources makes it possible to avoid wasteful use of the particular input resource. 
Partial productivity measures may point out bottlenecks and barriers to 
performance. Further, these productivity measures are usually easy to understand 
and quantify. However, partial productivity measures must be interpreted with 
caution when looked at in isolation. Partial productivity measurements are often 
based on unweighted quantities; the effects of resources substitution on productivity 
and performance can easily be ignored. Many service providers have invested 
heavily in technology as a substitute for labor. This raises a crucial issue in light of 
the service productivity concept: whether the enhancement in labor productivity, as 
a result of heavy investments in technology, has been achieved at the cost of capital 
productivity (Roach, 1991; Vuorinen et al., 1998)?  

The measurement considering overall performance of the company is called total 
productivity, which measures the ratio of total output to all inputs used in the 
production of the output (e.g. Kendrick 1985). For example, when including all the 
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various input resources (labor, capital information, material, and other possible 
input resources), total service productivity can be equal to the number of units 
produced in relation to the actual costs of the input resources (Edvardsson et al., 
1994). Still Grönroos (2001) points out that a productivity measure of the whole 
operation is seldom used. Total productivity could take many traditional partial 
measures into account at the same time, providing a more accurate and complete 
picture of service productivity. Furthermore, trade-offs due to resources substitution 
can be tracked and analyzed. However, the shortcoming of total productivity is also 
obvious. It is not very practical in use, since the information needed to calculate the 
total productivity ratio is substantive.  

Table2. 1 Alternatives for measuring service productivity 
Physical Measures Financial Measures Combined Measures 

Partial 
Productivity 

e.g.  
 Customers served   
  Employee-hours 

e.g.  
         Revenues   
         Labor costs 

e.g.  
         Revenues   
  Number of employees

Total 
Productivity 

e.g.  
      Customers served   
    Amount of resources 

e.g.  
         Revenues   
     Cost of resources 

e.g.  
     Customer served   
     Cost of resources 

Source: Ojasalo (1999, p.133) 

Thus, decisions made to enhance service productivity should not be based totally 
on either partial or total productivity measures. One approach to measure service 
productivity is to develop a series of ratios including both partial and total 
productivity (Sherman 1984). Ojasalo (1999) provide some alternatives of 
measuring service productivity as shown in Table 2.1.  

There are three basic alternatives for measuring both partial and total productivity. 
Physical measures are the traditional means of measuring productivity, and often 
used in service firms (Ojasalo, 1999). Financial measures of productivity, defined in 
monetary terms, to some extent reflect the quality dimension, because the input in 
the form of quality is what the service firm in fact pays for, while the output is 
what the customer pays for (Adam et al., 1995; for further discussion on advantages 
and disadvantages of measurement alternatives see also Ojasalo, 1999). Other 
research studies considering the subjective nature of the quality of service provision 
includes the SERVQUAL (Parasuraman et al., 1988). In addition, the systematic use 
of customer feedback is another vehicle to operationalize the measurement of 
service quality. Empirical studies usually support the hypothesis that satisfied 
customers do not usually give any direct feedback to the service producer, whereas 
dissatisfied customers are tempted to give voice to their concerns. Consequently, it 
may be possible to quantify customer dissatisfaction (e.g., as a ratio between the 
number of customers complaints vs. the total number of customer handlings).  
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There have been many attempts in the service literature to develop appropriate 
service productivity measurements (cf., Mclaughlin & Coffey, 1990). Still the 
knowledge of the measurement of productivity is relatively undeveloped in service 
companies, particularly in respect to the quality dimension (Vuorinen et al., 1998).   

2.1.3 The impacts of TBSS on Service Productivity  
TBSS provides an opportunity to utilize customers as free inputs to increase 
productivity from the viewpoint of the service provider (cf., Ojasalo, 1999). 
However, this proposition will not be true until three assumptions are satisfied: (1) 
the number for served customers will not be decreased due to TBSS 
implementation; (2) the service provider does not need to lower the price for 
customer to serve themselves; and (3) the technology necessary for TBSS is more 
cost-effective than employee-hours input. In addition, other research suggests that 
improved cost efficiency of resources used in the service process may have a 
negative effect on personal contact and customer value (cf., Barnes et al., 2000; 
Zeithaml et al., 1990). Less customer attention from the personnel and too much 
effort demand from customer participation may be the results of such a change in 
the resource structure of service production. While cost saving might be a 
prominent consideration for firms in introducing TBSS, customers do not care 
about cost savings unless they see the savings passed along to them (Bitner et al., 
2002). At an aggregate level, customers’ acceptance of the self- service option will 
decide the capacity utilization of new infrastructure investment. Thus, if actions that 
improve labor efficiency -yet have a negative effect on customer-perceived service 
quality and capacity utilization, the service productivity and ultimate profitability 
will not necessarily be improved. 

Many empirical studies have focused on service quality and customer satisfaction 
from a consumer perspective (e.g., Anselmsson, 2001; Dabholkar, 1996; Meuter et 
al., 2000). For example, Anselmsson (2001) investigated customer-characteristic 
specific determinants and technology-specific determinants of service quality in a 
context of self-scanning at a supermarket and a public library in Sweden. His 
research found that customer’s need for independence, commitment, social risk 
aversion, self-esteem, socially integration, and attitude toward using technology in 
general are customer-characteristic determinants of service quality; speed of 
delivery, enjoyment, reliability, ease of use, physical appearance, personal based 
support, and decision control are technology/system-specific determinants of 
service quality.   

Although self-scanning has brought many added values to customers (e.g., saving 
time, perceived enjoyment and perceived self-control), time seems to be salient 
factor and the only factor that is easily observable by a service provider. Other 
benefits are heavily based on customer’s perceptions, which can only be well 
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understood by asking customers directly. Customers saw services in a time-
budgeting sense and most of the customers articulated their reaction to service 
choice in terms of how efficient the service was for them (Bateson, 1985). There is 
no consensus in conceptualizing “time” in service delivery, but it could be 
interpreted as including the time spent on travel to the service site, waiting time 
and the time taken for actual delivery of the service. Many researchers (e.g., 
Anselmsson, 2001; Dabholkar, 1996; Dabholkar et al., 2003) tend to support speed 
of delivery as a significant determinant of expected service quality. Waiting time is 
closely tied to customer satisfaction, while there is also an inverse relationship 
between the two parameters in question (Marzocchi and Zammit, 2006). For 
example, for many services, if there is long queue in front of a restaurant, it suggests 
this service is good and the establishment is popular. The relationship between the 
speed of delivery and customer relationship is an even more complex issue. For 
many services, especially those where a human being is an objective of the services, 
the longer the delivery time, the better service the customer perceived. This 
uncertain relationship might be the reason why previous researchers did not find 
speed of delivery to be a significant determinant of expected service quality 
(Anselmsson, 2001; Dabholkar, 1996).  Beyond the discussion on time issue in 
general, no waiting or less waiting time is indeed an important reason for using self-
service, especially for early adopters (Dabhokar et al., 2003).  Saving time spent on 
the way to the service site combined with place freedom has drawn academic 
attention in its role as a creator of value for the customer, especially with the 
increasing availability of web-based self-service options (Heinonen, 2004; Meuter et 
al., 2000).  

2.2 Service Profit Chain   
While there is a direct impact of TBSS on service productivity at the service process level, how 
other aspects of firm performance have been influenced is not yet clear. At the firm level, service 
firm performance is viewed from a stakeholders’ view, within a framework called the service 
profit chain (SPC). 

Long-term organizational success depends on a firm’s ability to effectively manage 
its resources and relationships in ways that signal value, excellence, and an ability to 
meet important concerns of internal and external stakeholders. Literatures 
supporting this viewpoint have been mainly rooted in a framework called the 
service-profit chain (SPC), which was originally developed by Heskett et al. (1994) 
(see also Anderson & Mittal, 2000; Kamakura et al., 2002; Silvestro & Cross, 2000; 
Rucci et al., 1998).  

The SPC is a framework for linking service operations, employee assessments and 
customer assessments to a firm’s profitability (Heskett et al., 1994). The SPC 
provides an integrative framework for understanding how a firm’s investments/ 
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resources into service operations are related to employee satisfaction, loyalty and 
performance; and then to customer perception, satisfaction and loyalty; and finally 
how they translate into revenue or profits (Heskett et al., 1994). According to 
Freeman’s (1984) original definition, he labels a stakeholder as “any group or 
individual who can affect or is affected by the achievement of the firm’s objectives” 
(p.25). Three stakeholders are therefore identified through the implementation of 
TBSS: employee, customer and the owner. According to their interests respectively, 
employee job satisfaction, customer satisfaction and firm profitability assume either 
greater or less importance for management. 

Figure2. 2  The Original Service-Profit Chain 
Source: Heskett et al. (1994, p.166) 

2.2.1 Employee Job Satisfaction 
In service firms, value is often created by satisfied, loyal, and productive employees 
(Heskett et al., 1994). This is particularly true for traditional face-to-face service 
delivery. The factors affecting employee job satisfaction, in order of importance, 
were satisfaction with the job itself, training, pay, advancement fairness, treatment 
with respect and dignity, teamwork, and the company’s interest in employees’ well-
being (Heskett et al., 1994). Human resource practices such as employee selection, 
development, rewards and promotion require resource allocation. In addition, high-
quality support services and policies, which enable employees to deliver customer 
services, are also considered important to internal service quality.  
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2.2.2 Customer Satisfaction 
Just as employee job satisfaction drives value, customer satisfaction drives customer 
loyalty and customer loyalty drives revenue growth and profitability — all of which 
has been heavily discussed in marketing literatures (e.g., Heskett et al., 1994; 
Kamakura et al., 2002; Anderson et al., 1994). The general idea is that satisfied and 
loyal customer will purchase more and repurchase; furthermore, they will refer your 
company and services to their friends, and such word of mouth (WOM) is often 
more effective than any other type of marketing. In contrast, extremely unsatisfied 
customers, the terror of service firms, not only stop buying, but also speak out 
against a poorly delivered service at every opportunity. Reichheld and Sasser (1990) 
estimated that a 5% increase in customer loyalty can produce profit increases of 
25% to 85%. They also concluded that quality of market share, measured in terms of 
customer loyalty, deserves as much attention as quantity share. Heskett et al. (1994) 
mentioned several factors involved in customer loyalty and satisfaction, such as 
customer retention; the number of services used by each customer, (or depth of the 
relationship) and the level of customer satisfaction is critical for service firm 
performance. 

2.2.3 Profitability 
The bottom line is generally defined as the last line of a company's profit and loss 
ledger sheet and refers to the company’s profitability at any given time. Revenue 
maximization with no explicit consideration of the cost of service quality is 
another indicator in SPC conceptualizations and tests (e.g., Heskett et al., 1994; 
Rucci et al., 1998; Loveman 1998). Linking customer satisfaction to revenue 
growth or profitability might not be consistent, as shown by Ittner and Larcker’s 
(1998) empirical test of customer satisfaction and firm performance at commercial 
banks. The result showed that the branches ranking in the lowest customer 
satisfaction quartile had a return on sales (margins/sales) no different from those 
ranking in the highest quartile, although the lowest quartile branches had lower 
revenue than the higher quartile branches. Kamakura et al. (2002) believed that this 
might have occurred because the high-satisfaction branches were overspending to 
satisfy customers and gain sales growth. Thus, profit or margins alone as the 
dependent variable or objective function is not enough. Kamakura et al. (2002) 
suggested including an analysis of the impact of service quality expenditures and 
investments on profitability. It is surely important for management to consider 
investment’s negative impact on profitability and making strategic investments 
financially accountable. However, such analyses always have the trait of time-
dependence. The choice of the measure of profit should also be related to the 
managerial strategy. For instance, a newly established firm might only focus on sales 
growth, rather than profitability.  
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2.2.4 Re-assessing Service Profit Chain in the TBSS Context 
By adding a TBSS production at a service firm, if not replacing the existing value 
chain, two basic value chains seem relevant to service delivery (as shown in Figure 
2.3: the personal service profit chain (lower side) and the TBSS profit chain (upper 
side).  

Figure2. 3 The Extended TBSS-Profit Chain 
Source: Author’s own source 

TBSS usage, as a result of the perception of TBSS attribute performance, has both 
indirect impact and direct impact on profits. The indirect link follows the same logic 
as the original service-profit chain (SPC): customers will purchase more if they feel 
more satisfied by using TBSS, which will result in increased revenue, and eventually 
contribute to profit. In the direct link, customer inputs through using TBSS replace 
part of labor and directly save costs for the service firm. A double-headed arrow in 
Figure 2.3 is placed between TBSS usage and personal service usage, because at any 
given time the customer can only consume either TBSS or personal service 
concerning the same service request. Another interesting point along the TBSS-
profit chain is that function or malfunction of TBSS will influence its attribute 
performance. Because the service is rendered by a machine, job satisfaction is not a 
relevant construct. However, because of its substitution for ordinary employees, 
employees’ job satisfaction will be influenced by the implementation of TBSS.  

2.3 Resources-Based View and Firm Performance 
A growing body of performance theory points to the importance of firm-specific factors in 
explaining variations in business performance. The resource-based view (RBV) has been 
employed as a fundamental perspective to look at TBSS investment and its impacts on firm 
performance in this study.  

2.3.1 Introduction to Resource-Based View 
The resource-based view (RBV) of strategic management focuses on costly-to-copy 
attributes of the firm as the fundamental drivers of performance and competitive 
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advantage (Barney, 1986; Conner, 1991). According to this perspective, a firm’s 
ability to attain and keep a profitable market position depends on its ability to gain 
and defend advantageous positions in underlying resources important to 
production and distribution (Conner, 1991). To avoid possible confusion, concepts 
that are central to the RBV perspective are clarified in this section. Relevant 
concepts are competitive advantage, firm resources, and dynamical capabilities.

2.3.1.1 Competitive Advantage  
There is no common meaning for competitive advantage in practice or in the strategy 
literature. Sometimes the term is used interchangeably with distinctive competence to 
mean relative superiority in skills and resources. Another widespread meaning 
refers to market-position superiority, based on (1) the provision of superior 
customer value or (2) the achievement of lower relative costs (Day and Wensley, 
1988). The provision of superior customer value is preferred to the low-cost 
option, because the former is not easy to copy and is more sustainable. Sustainable
competitive advantage is achieved by continuously developing existing and creating 
new resources and capabilities in response to rapidly changing market conditions.

2.3.1.2 Firm Resources and Dynamic Capabilities 
Earlier RBV theories stressed only firm resources as explaining variations in firm 
performance. Recent theoretical contributions to RBV regarding dynamic capabilities
distinguish between capabilities and other types of resources available to the firm 
(cf., Makadok, 2001; Teece et al., 1997). The development of theory in dynamic 
capabilities claimed that the traditional RBV of accumulating valuable assets, often 
guarded by an aggressive intellectual property stance, is often not enough to 
support a significant competitive advantage (Teece et al., 1997). From this perspective, 
firms that can demonstrate timely responsiveness and rapid and flexible product 
innovation, coupled with the management capability to effectively coordinate and 
redeploy internal and external competences, will ultimately win the competition. 
Firms that accumulate a large stock of valuable technology assets while missing 
many useful capabilities cannot achieve sustainable competitive advantages. In other 
words, resources and capabilities are the distinguishing factors, and heterogeneity in 
both resources and capabilities explains variations in firm performance (Makadok 
2001; Teece et al., 1997). 

In order to facilitate theory development and intellectual dialogue, the following 
definitions are used to distinguish firm resources and dynamic capabilities: Firm resources
refer to stocks of available factors that are owned or controlled by the firm (Amit & 
Schoemaker, 1993).  Resources include inputs into a firm's production process, 
such as capital, equipment, skills of individual employees, patents, finance, and 
talented managers. Resources are either tangible or intangible in nature. Individual 
resources may not yield a competitive advantage. It is through the synergistic 
combination and integration of sets of resources that competitive advantages are 
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formed. Dynamic capabilities refer to an organization’s ability to assemble, integrate, 
and deploy resources, usually in combination, using organizational processes, to 
affect a desired end (Amit & Schoemaker, 1993). Through continued use, 
capabilities become stronger and more difficult for competitors to understand and 
imitate. Teece et al., (1997) refers to the ability to achieve new forms of competitive
advantage as dynamic capability in order to emphasize two key aspects that were 
largely neglected in previous strategy perspectives. The term “dynamic” refers to 
the capacity to renew competences so as to achieve congruence with the changing 
business environment. The term “capabilities” emphasizes the key role of strategic 
management in appropriately adapting, integrating, and reconfiguring internal and 
external organizational skills, resources and functional competences to match the 
requirements of a changing environment. Further, choices about how much to 
spend (invest) on different possible areas are central to the firm’s strategy.

2.3.2 Value-Generating Mechanisms  
To better understand the difference between firm resources and dynamic 
capabilities, two relevant causal mechanisms—resource-picking and capability-
building—are discussed in this section. Resource-picking and capability-building 
have been developed in the strategic management literature examining the ways 
that firms create economic rents. Economic rent is defined as what companies earn 
over and above the cost of capital.  

When the resource-picking is the primary mechanism for creating rents, managers 
make their contribution largely through forming expectations about the value to 
their company of acquiring particular resources (Makadok, 2001). In such an 
increasingly competitive marketplace, TBSS investment, either for purchasing the 
technology or placing advertisements, has to compete with other investments such 
as those in supply chain management and other operations management. Service 
managers choose proper TBSS application, and form expectations about the value 
of those resources to the firm, which follows a resource-picking logic.

On the other hand, when capability-building is the primary mechanism for creating 
rents, managers make their contribution largely through designing and constructing 
capabilities internally, yet capability-building only creates economic profit if a firm is 
successful in acquiring other resources on which the capability in question can 
exert its productivity-enhancing influence (Makadok, 2001). Clearly, customer 
inputs are very critical for an effective TBSS production process, since without 
customer using TBSS, no enhanced productivity will be achieved. Knowledge of 
the customers’ behavior along with the capability to motivate and attract customers 
to use TBSS is among the functional capabilities and person-based capabilities that 
facilitate successfully acquiring customer-inputs into the TBSS production process. 
However they are not purchased from the factor market. They are often developed 
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and commanded by the service provider.  

Two mechanisms have very different implications for how strategy is developed 
and how it should be researched, but these mechanisms do not act independently 
of each other. In the theoretic view, it is likely that firms would use a combination 
of both mechanisms: Resource-picking is often the premise of a capability-building
mechanism (Makadok, 2001; Morgan, Kaleka & Katsikeas, 2004). This is so for 
several reasons. First of all, the service manager needs to choose a technology 
supplier and avoid less productive resources. Second, technology cannot generate 
economic profit alone, and other organization resources are also designated to 
complement technology to generate values for the firm. Third, for customer 
inputs, segmentation and targeting strategy are also in accordance with the resource-
picking logic. On the other hand, dynamic capabilities are considered necessary for the 
service provider to adapt his offerings to the dynamic environment (e.g., 
marketplace heterogeneity and market information uncertainty). Thus a complete 
picture of the added-value creation of the TBSS process is dependent upon 
developing a general theory that synthesizes the two value-creation mechanisms 
and takes into account the contingencies that may influence their separate and joint 
effectiveness. Such a theory would have to incorporate differences between firms 
regarding their effectiveness at both resource selection and resource deployment 
(Makadok, 2001).

2.3.3 Comparison of RBV to Other Traditional Strategy Models 
According to the RBV, each organization is a collection of unique resources and 
capabilities that provide the basis for its strategy and the primary source of its 
returns; differences in a firm's performance across time are driven primarily by their 
“unique” resources and capabilities rather than by an industry's structural 
characteristics.

In contrast, traditional strategy models, such as Michael Porter's five forces model, focus 
on the company's external competitive environment. Most such models do not 
attempt to look inside the company. The RBV highlights the firm’s internal 
resources and capabilities, and also the need for a fit within the external market 
context in which a company operates.  

In comparison with the Input / Output (I/O) model based on the production 
function approach, the RBV is grounded in the perspective that a firm’s internal 
environment, in terms of its resources and capabilities, which is more critical to the 
determination of strategic action (Conner, 1991). Instead of having a given 
production algorithm based on the accumulation of resources necessary to 
implement the strategy dictated by conditions and constraints in the external 
environment (I/O model), the RBV suggests that a firm’s “unique” resources and 
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capabilities provide the basis for a strategy. The strategy chosen should allow the 
firm to best exploit its core competencies relative to opportunities in the external 
environment. Such critical resources may be immobile (not available for 
purchasing) and may be by-products of team work, while the factors of production 
are “undifferentiated” inputs available in disaggregate form in factor markets 
(Teece et al., 1997). 

2.3.4 RBV on Rent Appropriation 
After competitive advantage is generated through either resource-picking or 
capability-building, the remaining question is who will get the rent? The RBV 
theory is not only useful to understand the value of rent generation; it also provides 
hints for a better understanding of rent appropriation (Coff, 1999). The rationale is 
that stakeholders who provide resources and capabilities in generating rent may 
claim part of it.

Jay B. Barney, in the preface of Coff (1999, p. 199), claims that “Competitive 
advantage does not always lead to higher levels of firm (financial) performance: It 
all depends on how much of the rents created by competitive advantage are 
appropriated by stakeholders.” The firm might not generate super-normal returns 
based on traditional measures of firm performance. For example, profit is the 
residual calculated after employees have been paid. Since pay includes rent that 
employees have appropriated, profit may reflect primarily the rent that shareholders 
are able to appropriate (Coff, 1999). For the same reason, if customer assets are at 
the core of rent generation, such as customers producing self services, it stands to 
reason that customers may request part of the rent generated from using TBSS.   

2.4 Managing Customers as a Strategic Resource 
As stated earlier, customers are at the core of rent generation of TBSS production. Without 
customers using TBSS, no value will be generated. Managing customers as a strategic resource, 
and also a new factor in TBSS production, deserves further discussion. 

2.4.1 Customer as Human Resource 
A review of studies that have investigated the customer roles in the service delivery 
process (see Table 2.2) has revealed that the customer’s role as a human resource or 
partial employee has been of considerable interest for academicians. With the 
advent of self-service technologies, as organizations recognize the advantages of 
utilizing customers as a strategic resource in the production process, this trend is 
likely to continue. 

Bowen (1986) provided the initial work on how customers might serve as human 
resources. He laid the groundwork for viewing customers as human resources, and 
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included a description of the conditions under which such relationships might be 
most beneficial for the firm. Halbesleben and Buckley (2004) represent the latest 
extension of Bowen's work, as it discusses in detail the application of specific 
human resource functions in developing customer human resources. Some authors 
(e.g., Lengnick-Hall 1996; Lengnick-Hall et al. 2000) stress managing customers as 
human resources in human service firms and many personal service firms (e.g. 
barbers, fitness trainers), because in such service firms, dependence on customer 
resources is unavoidable. They also claim that the more impersonal the service, the 
more discretionary the number, intensity, and continuity of customer-resource 
contacts. However, nowadays the use of the customer as human resource has been 
extensively studied beyond the limitation of human service and personal service 
firms (e.g., self check-in service at airports, self check-out service at libraries and 
supermarkets).  

Table2. 2 Customer Roles in Service Delivery 

Authors 

Customer
Roles

Bowen 
(1986)

Mills
and

Morris 
(1986)

Bowers 
et al. 

(1990)

Lengnick
-Hall
(1996)

Bitner et 
al. 

(1997)

Bettencourt 
(1997)

Lengnick
-Hall et 

al. (2000) 

Keh and 
Teo 

(2001)

Halbesleben
and Buckley 

(2004)

Customer as 
Resource * * * * * * * * * 

Customer as
Co-producer * * * * * * * * * 

Customer as
Buyer   * *  * * 

Customer as
User   *   *  

Customer as
Product   *     

Customer as 
Promoter  *   *   

Customer as 
Organizational
Consultant 

    *   

Source: Author’s own source 
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The customers can actually perform the work that an employee might otherwise 
perform. In such a case, the customers actually replace an employee. The techniques 
designed to allow for this type of customer-labor substitution bring forth an 
interesting question: are the customers replacing employees or are new technologies 
replacing employees? Halbesleben and Buckley (2004) believe that customers are 
indeed replacing employees with the help of self-service technologies. This 
argument is based on the notion that the technology that the customer uses 
essentially performs the same function that it would display if employees were using 
it. For example, an ATM performs much of the same function as the computer and 
cash drawer that a teller would use. The primary difference is that the technologies 
designed for customers is more user-friendly, so that customers need little or even 
no training on their use. The key is that the machine is not what is replacing the 
employee, the customer is. The function of the technology, while perhaps different 
in terms of its user-interface, is the same whether a customer or an employee uses it. 
When considering this perspective, it appears that the customer can indeed replace 
an employee, albeit with the assistance of user-friendly technology. 

The historic problem of low productivity growth in services is basically rooted in 
labor-intensiveness. It seems to be relieved with the introduction of TBSS, since the 
notion of TBSS suggests that customers may be effectively considered “partial 
employees” of the firm. However, “partial employee” is actually a metaphor. When 
service providers want to exploit customer resources, they need to consider a very 
careful approach and acknowledge the fundamental difference between such partial 
employees and regular employees. Otherwise, the company may fall into wishful 
thinking, since customers might not see themselves as employees of the service firm 
and would not like to do extra work. More to the point of customers’ inclination, 
since the traditional service encounter has changed dramatically, customers need 
also to adapt their knowledge and ability to those self-service options (Haksever et 
al., 2000). In addition, routine and resistance to change all can act as hindrances to 
use of TBSS.  
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Table2. 3 Chronology of Customer Participation Studies 

Author & Year Major customer participation issue addressed 

Lovelock and Young 
(1979)

Service firms should be encouraged to involve customers more in production in 
order to increase productivity 

Langeard et al. (1981) Using seven service dimensions to discriminate among groups, authors segmented 
consumers according to their willingness to participate as service co-producers 

Bateson (1983; 1985) Demonstrated empirically that, across several service industries, a portion of 
customers find self-service intrinsically attractive. Also found a portion of customers 
who are not at all interested in self-service 

Mills, Chase and Margulies 
(1983)

Improved service performance can be attained by viewing the client/customer as a 
“partial” employee 

Bowen and Schneider 
(1985)

Advocated the employment of organizational socialization tools to provide customers 
“realistic previews” of their forthcoming service experience 

Silpakit and Fisk (1985) More clearly defined the concept of customer participation. Proposed a theoretical 
framework for “participatizing” the service encounter, i.e. maximizing the consumer’s 
participation in the service 

Mills and Morris (1986) Advocated viewing clients as “partial” employees of service organizations; this 
perspective guided development of a model of client involvement stages 

Larsson and Bowen (1989) Advocated use of script theory to socialize customers as “partial” employees of the 
service organization, so that the firm can reduce uncertainty in service operations by 
clarifying appropriate customer behaviours 

Bowers, Martin and Luker 
(1990)*

Suggested a company can improve the interface by treating employees as customers 
and customers as employee.   

Kelley, Donnelley and 
Skinner (1990); Kelley, 
Skinner, and Donnelley 
(1992)

Suggested organization socialization process as means for customers to learn 
participation roles. Empirically assessed the level of organizational socialization of 
customers in a financial services setting. Higher levels were found to be positively 
related to several factors, including customer satisfaction 

Kellogg  and Nie  (1995); 
*

Proposed the service process/service package matrix to meet customer’s need. The 
service process is the degree of customer influence on the service process and the 
service package is described by the degree of customization.  

Dabholkar (1996) Reinforced Bateson’s findings that some service customers are intrinsically motivated 
to self-service 

Bettencourt (1997)* Suggested a model of customer Voluntary Performance and tested within a sample of 
grocery customers 

Canziani (1997)* Theoretical conceptualization of “customer competency”. Suggested the usefulness of 
segmenting the customer base by the level of customer competency.  
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Nie and  Kellogg (1999)* A survey among professors of operations management revealed that service 
operations should be managed differently from manufacturing, especially stressed that 
customer influence has the greatest impact on service operation management 
strategies and decisions. 

Lengnick-Hall, Claycomb 
and Inks (2000, 2001)* 

Customer’s role from recipient to contributor, customers can be important resources 
for the firm. Survey of customer perceptions and investments in a firm’s activities 
provided an outside-in look at customer orientation.  

Xue and Harker (2002)* Presented the concept of customer efficiency management and suggested customer 
efficiency management if crucial for the successful management of systems where 
customers are actively engaged in service production and delivery process.  

Halbesleben and Buckley 
(2004)*

Extensive discussion of how traditional human resources management function (e.g. 
recruitment, selection) to customers of a firm when they serve as “partial employees”.

Hsieh, Yen and Chin 
(2004); Hsieh and Yen 
(2005)*

Demonstrated empirically that customer participation is positively related to 
perceived job stress and perceived workload within a sample of restaurants customer-
contact employees in Taiwan, implying that it is inappropriate to explain job stress 
from the perspective of partial employees. Moreover suggested workload is only a 
superficial explanation for the relationship and the real explanation is role conflict, 
which is associated with changes in job characteristics. 

Frei (2006)* Presented five types of customer variability. Beyond “classic reduction” and “classic 
accommodation” strategies, the potential for what can be termed “uncompromised 
reduction” and “low-cost accommodation”. Companies that achieve “low-cost 
accommodation” most often do it by persuading customers to serve themselves, a 
Self-Service approach.  

Source: Adapted from Bitner et al. (1997) (Items with * were added by the author) 

2.4.2 Voluntary Behavior 
Customers usually have well-defined expectations, regarding role performance 
during the service encounter, of what they should do and how they should act 
(Kelley et al., 1990, 1992; Mills & Morris, 1986; Solomon et al., 1985). That is, the 
customer, formerly a recipient of the service, now is required to be a co-producer 
or an independent producer in the context of TBSS. To what extent are customers 
willing to contribute to an effective service delivery, and under what conditions?  

Going by the same labels as “citizenship,” extra-role and spontaneous performance, 
previous research on voluntary employee behaviors actually could offer some 
direction for investigations of customer performance (Bettencourt, 1997). Voluntary 
employee behaviors which extend beyond organizational job descriptions have been 
discussed in human resource literatures and theory of organization. These behaviors, 
although often overlooked in performance appraisals, are critical for effective 
organizational functioning (Bettencourt, 1997). By applying the same notion to 
consumer behaviors, customers may share their positive experiences with other 
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customers, be more tolerant of any emergent problems, and assume part of the 
responsibilities that used to be performed by paid employees. Each of these 
behaviors that will contribute to a better service experience and service 
environment and yet is based on customers’ spontaneity is called customer voluntary 
behavior (Bettencourt, 1997). 

Attention toward developing a model of antecedents of customer voluntary 
behavior has been based largely upon social exchange theory (Bettencout 1997). 
Social exchange theory provides a theoretical foundation for “commitment”, 
“satisfaction” and “perceived support” as antecedents of customer voluntary 
behavior. Research on organization citizenship behavior (e.g., Smith et al., 1983) also 
offers a useful viewpoint to reflect customer voluntary behavior. Organization
citizenship behaviors are viewed as individual differences that can be induced by an 
organization’s culture and rely on a tacit understanding of a firm’s internal 
environment and requirements for success. While the focus is typically on 
employees who demonstrate these behaviors, Bettencourt (1997) found that similar 
acts of cooperation and helpfulness from customers may offer important benefits 
for the service firm’s long-term success.  

2.4.3 Uncertainty of Customer Performance
As organizations increase their utilization of customer labor contributions, they 
must understand that although it may lead to increases in productivity and 
efficiency, it is a strategy that is not without risk (Halbesleben & Buckley, 2004). 
Mills and Morris (1986) noted that by giving partial employees latitude in the way 
they perform can lead to great cost benefits; but it can also lead to cost increases if 
their performance is below the acceptable levels. By necessity, including customers 
as important links in the service production chain means that some uncertainty is 
introduced into the interaction (Bowen & Jones, 1986).  

In general, uncertainty is conceptualized as incomplete information about varying 
fact, including tasks (e.g., the use of different technologies), the environment (e.g., 
customer demands), and inputs to production (e.g., raw material quality). For 
instance, Galbraith (1973, p. 5) defined uncertainty as “the difference between the 
amount of information required to perform the task and the amount of 
information already possessed by the organization”. The task, as with any 
instrumental action, can be seen as rooted in desired outcomes and beliefs in certain 
cause/effect relationships (Thompson, 1962). Thus, organizations can have 
incomplete information about what outcomes are desired and how to produce 
them (Larsson & Bowen, 1989).  

The inputs controlled by the customers are relatively unknown to the service 
organization before the specific service performance (Thompson, 2003). The more 
actions the customers tend to contribute, the higher the input uncertainty, because 
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the organization has incomplete information about what the customer actually will 
do before the service encounter (Thompson, 2003). Thus, a self-service approach 
brings more uncertainty to service firms than employee-based service does. There 
are mainly two kinds of uncertainties involved in a TBSS delivery process: 

Uncertainty of Customers’ Capability  
Technology-based solutions often require that customers have some computer skills 
or experience. The research on customer technology-readiness shows, as might be 
expected, that customers’ capabilities of using technology vary (Parasuraman, 2000). 
Some customers perform tasks easily and others require a hand-holding assistant. 
Targeting customers who are able to perform tasks with the help of self-service 
technologies make self-service options easily acceptable. Otherwise, extensive 
customer training is necessary to enhance general customer competence.  

Uncertainty of Customers’ Willingness 
When customers perform an extra-role in a service interaction, it is up to them 
how much effort they apply to the task. A shopper at a warehouse club may or may 
not have the remaining energy to return his massive shopping cart to one of the 
corrals in the parking lot. Customers may or may not use a self-service option if 
personal services are provided side-by-side with the self-service option. 
Implementing self-service usually faces the challenge of customer resistance to 
putting more effort into performing services.  

Both instrumental means and normative means are suggested by Frei (2006) to 
change customer’s behavior. Instrumental means are formal rewards and penalties 
for specified behaviors. Normative means rely more subtly, but often more 
effectively, on shame, blame, and pride. Normative controls, which make customers 
want to behave, can be far more successful, but these incentives are difficult to craft. 
When a self-service option is introduced to the market, often the service provider 
uses some instrumental means-incentive (i.e., lower price) for the customer to try 
the self-service option. Normative controls receive less attention in the self-service 
literature, yet should be more appropriate when customer citizenship behaviors 
prevail, as they do in certain service firms.  

Change in input levels over time in either a positive or negative direction is 
anticipated, based on customers’ innate ability or motivation for retention and on 
external drivers of customer learning (Bechet & Walker, 1993). If the service design 
does not consider customers’ capabilities, effort and subjective preference and forces 
them to a use self-service option, customers may be either unable or unwilling to 
adapt their behavior, and consequently change to another service provider who 
offers personal-based services. Many self-service applications have failed, and the 
typical cause was not hard to trace: Not every customer wanted to make an extra 
effort to perform the service. For example, ATMs did not catch on with the public 



40

at first. Customers with time on their hands preferred to wait in line to have the 
teller do all the work.  However, managers often confuse customers’ capability with 
their motivation. They conclude that customers just don’t know how to use 
technologies. But extensive education and personal support result only in a small 
increase in the adoption level. Capability variability and effort variability are not 
easy to diagnose, since their symptoms can be identical (Bettencourt, 1997). 
Further, the proper strategies to manage, say, effort variability (often involving 
incentives) can be completely different from the strategies for dealing with 
capability variability (typically some sort of training). Before managers can draft an 
appropriate response, they must diagnose which variability is at issue (Frei, 2006). 

Larsson and Bowen (1989) proposed a typology of service interdependence 
patterns that would match customer input uncertainty. Two contingencies 
governing input uncertainty—diversity of demand and customer disposition to 
participate—create four distinct conditions of input uncertainty, combining four 
different service design configurations. Among those, in situations of high customer 
disposition to participate and low diversity of demand, the bulk of the workload 
can be placed on customers if they have adequate ability and are clear about their 
roles. Here, customers are expected to be more sensitive to prices since they forgo 
customization and provide most of the labor themselves. By standardizing the 
supply of goods, facilities, and so forth, organizations can mass-produce inexpensive 
services. If not, these may be services that customers will perform for themselves, 
which require a mass-customization design. This also means that employees’ work is 
held to a minimum to keep costs down, while the organization utilizes customer 
disposition to participate. Some customers may simply enjoy serving themselves. It 
is unlikely that their participation will be motivated by a need to monitor service 
quality, given the clarity of standardized options (Mills and Morris, 1986). 
Furthermore, standardization allows extensive decoupling between front and back 
office for efficient delivery of service.  

If customers have complex and unique problems (i.e., high request variability), then 
it can be expected that they will be less price sensitive and will want expertise for 
customized solutions to their problems. The customer’s self, rather than his or her 
goods, is often the focus of these complex services. This can be a strong source of 
motivation for customers to actively participate, in order either obtain intrinsic 
rewards or to monitor the quality of the service. The high disposition to participate 
can also stem from the need for the customer to provide information for adequate 
problem solving throughout service production (Larsson & Bowen, 1989). 
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2.4.4 Customer Organizational Socialization
While uncertainty must be recognized as an important constraint for service firms 
in utilizing customers as human resources, this uncertainty and risk can be managed 
with effective human resource management and marketing strategies.  

Service firms need to develop mechanisms for convincing and managing customers, 
in order to ensure that they perform behaviors that facilitate service delivery. A 
common method used to influence employee performance is organizational
socialization (Dubinsky et al., 1986; Kelley et al., 1990). Organizational socialization 
is defined as the process by which organizational newcomers learn about and adapt 
to the values, norms, and required behavior patterns of a new work environment 
(Kelley et al., 1990).  

Applying the same method to customers, through organizational socialization, it is 
possible for customers to gain an appreciation of specific organizational values, 
develop the abilities necessary to function within a specific organization, gain an 
understanding of what the organization expects of them, and gain the knowledge 
necessary to produce the services (Dubinsky et al., 1986; Kelley et al., 1990). 
Zeithaml et al. (1990) also recommends that a firm’s formal communications 
provide information that helps not only to establish customers’ service expectations, 
but also to shape customers’ self-perceptions and knowledge of the firm’s 
expectations of them.  

However, with regular employees, the expected length of relationship with the firm 
permits the time necessary to conduct training and socialization, and it allows the 
firm to incur costs of such efforts with the expectation of recovering those costs 
over the period of employment. The comparatively brief involvement of customers 
as partial employees limits the firm’s ability either to implement such efforts or to 
recover the costs associated with them (Mills et al., 1983). Thus customer 
organizational socialization is much more demanding and challenging.  

Customer readiness variables (CRV) developed by Meuter et al. (2005) constitute an 
application of organizational socialization to the consumer context. The three 
variables are role clarity, motivation and ability to perform TBSS (definitions see 
Table 2.4). These three factors are mediating to effective customer co-production 
(Lengnick-Hall, 2000, Meuter et al., 2005).  



42

Table2. 4 Definition of Customer Readiness Variables 

CRV Definition Tactics /Techniques 

Role Clarity  
(Task 
Clarity) 

Customers know exactly what work needs to be done. The 
rationale is that, if customers know what to do and how they 
are expected to perform, they are more likely to do what is 
required by the service provider. 

-Organizational 
socialization
-Formal communication 
-Design of role scripts 

Ability  
(Technical 
Competence) 

Ability relates to having the necessary skills and confidence 
required to perform a task. Ability refers to what a person 
"can do" rather than what he or she "wants to do" or 
"knows how to do." The rationale is even more obvious: 
customers just CAN perform certain tasks required by the 
service provider.  

-Customer
training/education
-Contact employee 
training/ education 
-Selection and targeting 

Motivation Motivation refers to a customer’s willingness to make direct 
contributions to various organizational activities. The 
rationale is even if a customer “knows how to do” and “can 
do”, but if he/she doesn’t want to do, then no tasks will be 
performed by the customer. 

-Low-price strategy (price 
incentive)
-Differentiating strategy 
(non-price incentives) 

Source: Derived from Meuter et al. (2005) 

Role Clarity 
The first mediating factor in effective customer cooperation as partial employees is 
role clarity. Role clarity is defined as customers knowing exactly what work needs 
to be done. In fact, non-strategic variation of customer role assignment can lower 
operational productivity at all levels of the business sector, and calls for increased 
control mechanisms whenever possible (Bechet & Walker, 1993).  

Because services are traditionally provided by an employee, using a TBSS requires a 
set of new co-production behaviors for the consumer. One study found that 89% 
of firms reported problems of either staff or customer confusion (reduced role 
clarity) in relation to new services or products (Easingwood 1986). Participation 
can be constrained by the customer’s failure to understand his or her role in the 
service process (Larsson & Bowen, 1989).  

The rationale is that, if customers know what to do and how they are expected to 
perform, they are more likely to do what is required by the service provider (Mills 
et al., 1983). Tactics/techniques for enhancing role clarity seek to design role scripts 
and conduct formal communication.  
.
Ability or Technical Competence 
The second mediating factor to effective customer cooperation as partial employees 
is a customer’s ability to perform needed tasks. Effective co-production requires 
customers who are capable of making useful and timely contributions to 
organization activities (Schneider & Bowen, 1995). Effective co-production is 
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focused on customer competences and direct contributions to the work 
accomplished by the firm. Technical competences for customer tasks vary from 
basic literacy, language fluency, and communication skills to more advanced 
computer, software and data search skills (Canziani, 1997). Tactics/techniques for 
enhancing customer competence involve either formal or informal customer 
education, which usually handled by contact employees. Therefore previous contact 
employee education is also necessary. 

Motivation 
The third mediating factor for effective co-production is customer motivation to 
contribute (Schneider & Bowen 1995; Lovelock & Young 1979). Customers must 
not only know what to do and be able to perform useful tasks, they must also be 
willing to make direct contributions to various organizational activities (Porter et al.
1975; Kelley et al. 1992). If customers believe their actions will make a positive 
difference, either for themselves or the service firm, they are more likely to put 
forth the effort to be effective co-producers (Lovelock & Young 1979). 

Because consumers may have a choice between interpersonal and SST delivery 
options, they must be sufficiently motivated to produce a service independently. 
Motivation as a key predictor of usage of technology-based products and services is 
well-supported in the literature (Barczak et al., 1997). The willingness to perform 
has been shown to be dependent on motivational levels for both employees and 
customers in the production of services (Larsson and Bowen, 1989). 

Some consumers may prefer an active role in the production of a service because 
they find participation to be intrinsically attractive (Bateson, 1985; Dabholkar, 1996; 
Schneider and Bowen, 1995). Feelings of accomplishment, prestige, personal growth, 
or mere pleasure from engaging in the activity are intrinsic motivational factors 
related to the use of SSTs (Rogers, 2003). Consumers are also motivated by their 
own self-interests, emphasizing the role of extrinsic motivation (Schneider and 
Bowen, 1995). Users can be motivated by a price discount, time savings, or other 
extrinsic advantages (Dabholkar, 1996). Without motivation to perform, it is 
unlikely that a customer will use a TBSS. But the choice is service providers’ if they 
want to use the low-price strategy or differentiating strategy by promoting self-
service’s added values.  

2.4.5 TBSS Adoption and Diffusion 
Theories in adoption and diffusion also help us to understand the role of 
communication channels on customer organizational socialization. Adoption is an 
individual’s decision to become a regular user of a product or a service (Kotler 
2003).  As defined by Rogers (2003), a typical innovation-decision process is the 
process through which an individual (or other decision-making unit) passes (1) 
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from the first knowledge of an innovation, (2) to forming an attitude toward the 
innovation, (3) to a decision to adopt or reject, (4) to implementation of the new 
idea, and (5) to confirmation of this decision. This process consists of a series of 
actions and choices over time through which an individual evaluates a new idea 
and decides whether to incorporate the innovation into ongoing practice, which is 
depicted in Figure 2.4.  

Figure2.4 Communication Channels in the Innovation-Decision Process 
Source: Rogers (2003) 

A communication channel is the means by which a message gets from one 
individual to another. The nature of the information exchange relationship between 
a pair of individuals determines the conditions under which a source will or will 
not transmit the innovation to the receiver, and the effect of such transfer (Rogers, 
2003). Mass media channels (e.g., radio, television, newspaper, etc.) enabling a 
source of one individual to reach an audience of many are usually the most rapid 
and efficient means of informing an audience of potential adopters about the 
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existence of an innovation. However, since individuals intend to expose themselves 
to ideas that are in accordance with their interests, needs and existing attitudes, use 
of a mass media channel to create awareness-knowledge may not necessarily 
succeed. In contrast, interpersonal channels involving a face-to-face interchange are 
more effective in persuading an individual to accept a new idea (Rogers, 2003). 
This is why TBSS-adopting companies often use personal persuasion in order to 
have a higher trial rate. Diffusion investigation also shows that most individuals do 
not evaluate an innovation on the basis of objective fact, but make a subjective 
evaluation of an innovation that is conveyed to them by other individuals like 
themselves who have already adopted the innovation. This is why customers could 
play a role in marketing new services. Customers who observe other customers
adopting TBSS also intend to use it. 

The marketplace is not a vacuum. The mass “technological-ization” and “media-
ization” of our environment has a more widespread impact than simply altering the 
consumer’s view of retail relationships. Social attitudes, as a result, are changing at a 
pace probably never experienced before (Barnes et al., 2000). Further, some special 
circumstances can also speed up such changes. During the time when news stories 
about terrorism and serious disease were contributing to greater concerns about 
personal security and an emphasis on home and family over travel and materialism, 
it was naturally more appealing for people to make online shopping and consuming 
services from home. 

2.5 IT Investment Payoff Research 
As TBSS is defined as being hard-technology based, IT investment payoff research is reviewed 
for the appropriate approach to conducting similar research. An attempt is also made to look 
for a general framework as well as constructs and measurements validated by previous research. 

2.5.1 Historically Disputed “Productivity Paradox” 
“Despite enormous improvements in the underlying technology, the benefits of IS 
spending have not been found in aggregate output statistics” (Brynjolfsson & Hitt 
1996, p. 541). This is the famous notion of the “productivity paradox” extensively 
cited in IS area (e.g., Barua et al., 1991; Morrison & Berndt, 1990).  

Much of the debate on the productivity paradox in the early 90s addressed these 
economic performance issues in the aggregate level (e.g., country, industry level). 
With the availability of firm-level data, Brynjolfsson and Hitt (1993) examined 
firm-level production functions by using a unique data set on IS spending by over 
1000 large U.S. firms and produced sharply different results. The data supporting 
the basic result, that computer capital and IS staff contribute significantly to total 
output, are robust. Based on this study, the authors claimed that the IT 
“productivity paradox” is a thing of the past. They also pointed out that increases in 
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product variety and quality should properly be counted as part of the value of 
output, but that the price deflators that the government currently uses to remove 
the effects of inflation do not properly reflect this value. As a result, inflation is 
overestimated and real output is underestimated by an equivalent amount (because 
real output is estimated by multiplying nominal output by a price deflator). In 
addition, as with any new technology, a period of learning, adjustment and 
restructuring may be necessary to reap its full benefits. Accordingly, they argue that 
“mismeasurement” and “lags” are two of four viable explanations (along with 
“redistribution” and “mismanagement”) for the collected findings of earlier studies.  

Among earlier studies, the most discouraging results were several studies of service 
firms, which showed weak or nonexistent links between IT and the productivity 
(Dedrick et al., 2003). Beyond the explanations mentioned above, the intangibility 
and heterogeneity of service outputs as well as customer influence in the service 
production process make the “mismeasurement” problem even more severe. 
Dedrick et al. (2003) pointed out that measurement issues are particularly critical 
for the service sector. Because of the severe measurement problem, IT returns are 
least understood and possibly underestimated in the service sector, which accounts 
for two-thirds of the U.S. economy.  

2.5.2 IT Payoff Evaluation Approach 
2.5.2.1 Black Box Approach 
One approach of IT payoff research follows a direct link between IT investments 
and overall firm performance. It is a positivist approach to assess whether the IT 
investment paid off by looking for variance in one or more dependent variables 
(Kohli & Sherer, 2002). Researchers employing this paradigm often measure firm 
performance using market measures or accounting measures. Market performance 
measures include event studies (short-window abnormal stock returns), market 
valuation of common equity and Tobin’s q. Accounting performance measures 
include ratios such as return on asset (ROA), return on equity (ROE)(Dehning & 
Richardson, 2003).  

The inconclusive findings have given rise to an active debate within the IS field 
over what has been termed the “productivity paradox” (Brynjolfsson & Hitt 1993, 
1996). Many propositions have been offered in an attempt to explain the 
productivity paradox. Regardless of whether these studies successfully demonstrate 
the existence of positive returns on IT investment, their approach provides limited 
insight as to how these productivity gains can be realized by individual firms. 
Because of the failure of traditional productivity measures to capture productivity 
gains resulting from IT, there is a growing consensus that a better understanding of 
IT impacts requires a shift from output-focused to process-oriented research 
(Mooney et al., 1996).  
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2.5.2.2 Process Oriented Approach 
A process-oriented approach investigates the process of how the investment is made 
and evaluates events that lead to changes in the dependent variables (Kohli and 
Sherer, 2002). The importance and benefits of adopting process-oriented 
perspectives of business value are well recognized within the IT payoff literature. 
Davenport (1990) provides early motivation for the evaluation of IT investments 
and organizational performance at the business process level. He says business 
activities should be broken down into processes that can be designed for maximum 
effectiveness and that business processes should be considered in terms of the 
capabilities that IT can provide. Studies that attempt to relate IT expenditures 
directly to firm level output variables ignore the web of intermediate processes, 
where first-order effects exist (Barua et al. 1995). Ray et al (2004) found that 
measuring effectiveness of business processes enhanced by IT resources may be 
more appropriate than adopting overall firm performance measures. Thus, an 
important benefit of process-oriented studies is the ability to move beyond co-
relational evidence to explanation of the technological features, process 
characteristics, organizational settings, and even competitive environments 
conducive to producing IT business value (Mooney et al., 1996). 

Given that the process approach attempts to open up the black box of IT payoff, it 
also focuses on changes that facilitate the payoff. In doing so, the role of 
complementary changes (e.g., business process changes) in yielding the IT payoff 
becomes of interest to researchers (Kohli et al., 2003). This potential is further 
enhanced by redesigning business processes and by the associated modifications to 
organization structure. Such structural modifications result in new organizational 
forms that enhance the productivity and potential business value of IT (Mooney et 
al., 1996).  

IT is often said to enhance organizational capabilities, resulting in improved 
product variety, quality, and customer satisfaction, while enabling the streamlining 
of administrative processes and facilitating improved labor and management 
productivity. However, such improvements are often not reflected in improved 
financial performance, as benefits may be redistributed within or across 
organizations, or passed on to consumers. As a result, the emphasis in IT investment 
research has shifted to the study of intermediate and activity-based measures of 
performance, because these measures are more likely to provide evidence of IT 
payoffs (Barua et al., 1995; Rai et al., 1997).  

Being intangible, services are not amenable to output control. For service 
operations, this problem often results in reliance on process controls instead (Mills 
& Moberg, 1982). Since TBSS has the potential to change the service encounter 
and quicken service delivery, the service delivery process is therefore of more 
interest and importance. Furthermore, distinctive advantages observable at the 
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process level are not necessarily reflected in firm level performance, depending on 
how added values are appropriated by each stakeholder. This justifies the process- 
oriented approach used in this study, that is, TBSS investment will affect process 
performance as the first order (e.g., process productivity), and then the overall firm 
performance improvements take place as a consequence.

By using a process-oriented perspective, researchers are focused on specific 
technologies and specific production processes, and usually not on facilitating 
generalizations to other technologies or organizational settings (Mooney et al., 
1996). Process productivity gain triggered by certain TBSS applications can be 
generalized within similar situation, yet might not be applied to a different context 
(e.g., other industries or countries).  

2.5.3 IT Payoff Matrix   
In the IS area, the business value of IT has been debated for a number of years. 
Productivity, profitability and customer satisfaction are three of the most frequently 
mentioned performance measures (Hitt & Brynjolfsson, 1996), while productivity 
mediates operational inputs and overall firm performance measures. 

Productivity, consumer value and business profitability are three related but 
ultimately separate performance measures (Hitt & Brynjolfsson, 1996). While some 
authors have attributed large productivity improvements and substantial consumer 
benefits to IT, others report that IT has not had bottom line impact on firm 
profitability (Hitt & Brynjolfsson, 1996).  

In recent years, both practitioners and researchers have emphasized the need to 
move beyond financial measures of operations and to incorporate a much wider 
variety of non-financial metrics in an organization’s performance reporting and 
reward systems. Balanced scorecard analysis of performance metrics is a good 
example (cf., Kaplan, 1983). Among those, customer surplus has been heavily 
researched in the IS area, the importance of which also accords with the SPC, as 
mentioned in 2.2. However, the studies of customer surplus only focused on 
whether the price benefits are passed on to consumers. As customer values are 
calculated by total benefits divided by total cost, differentiated benefits by 
consuming certain products/services also contribute to customer surplus. Since 
TBSS is generally assumed to be unattractive to customers and offered at a lower 
price (Haksever et al., 2000), the source of customer surplus stems from price 
premium. Further, added values by using TBSS also confer a customer surplus.  

2.5.4 IT Payoff Framework 
The resource-based view (RBV, originally proposed in the strategic management 
literature for examining overall firm performance) and the process-oriented 
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approach (POA, originally proposed in IS literature for assessing IT business values) 
have interactive influence, as seen in recent theory development. Some 
combination of RBV and POA has been supported by both IS literature and 
strategic management literature in recent years (cf., Melville et al., 2004; Ray et al., 
2004).

An integrative IT business value model developed by Melville et al. (2004) has 
offered a very good conceptual foundation (see Figure 2.5) and best describes the 
internal and external resources under consideration (see Table 2.5). The framework 
comprises three domains: (1) focal firm, (2) competitive environment, and (3) 
macro environment. Using the RBV as a primary theoretical lens, the framework 
describes how phenomena resident within each domain shape the relationships 
between IT and organizational performance. 

Although external factors (e.g., competitive environment and macro environment) 
also play a role in shaping the extent to which IT business value can be generated 
and captured (Melville et al., 2004), I chose a focus on firm level as the domain of 
the study, as stated earlier. While business processes refer to TBSS service delivery 
processes, business process performance mainly refers to service productivity of 
each TBSS system. The contents of service productivity and organizational 
performance have been extensively discussed in 2.1 and 2.2. Furthermore, IT 
resources and complementary organizational resources are reviewed here.  
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Figure2.5 IT Business Value Model 
Source: Melville et al. (2004, p. 293)  
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Table2. 5 IT Business Value Model Constructs 

Source: Melville et al. (2004. p. 295)  

2.5.4.1 IT Resources 
IT payoff studies were used to distinguish IT and non-IT resources, to determine 
whether IT resources have contributed more than non-IT resources (e.g., 
Brynjolfsson, 1993; 1996).  In a RBV conceptual analysis of IT and firm 
performance, Clemons and Row (1991) use a commodity view of IT, arguing that 
competitive imitation eventually erodes most IT-based advantages, that non-
imitators are eliminated, and that above-normal returns due to the IT eventually 
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vanish. However, the authors concluded that “examples of using information 
technology to achieve sustainable advantage through either barriers to imitation or 
first mover advantages do exist…” (p. 278). 

On the other hand, a perspective known as the strategic necessity hypothesis becomes 
more acceptable (Clemons & Row, 1991). This hypothesis consists of two 
propositions: (1) ITs provide value to the firm by increasing internal and external 
coordinating efficiencies, and firms that do not adopt them will have higher cost 
structures and therefore suffer competitive disadvantage; (2) notwithstanding (1), 
firms cannot expect ITs to produce sustainable advantages, because most ITs are 
readily available to all firms—competitors, buyers, suppliers and potential new 
entrants—in a competitive factor market. The strategic necessity hypothesis treats IT 
decisions more in terms of threats than opportunities, i.e., as investment to avoid 
competitive decline, but with little likelihood of producing sustainable advantage. 
Despite its less optimistic view of IT’s direct performance impacts, the strategic 
necessity hypothesis does appear to fit the emerging empirical evidence, and the 
RBV provides the contexts and conditions under which IT may produce 
competitive advantage.

Concerning IT-based advantages, the RBV has emphasized sustainability protected 
by resource embeddedness, i.e., resource complementarity and cospecialization.
Complementarity represents an enhancement of resource value, and arises when a 
resource produces greater returns in the presence of another resource than it does 
alone. Complementary resources are cospecialized if one resource has little or no 
value without the other (Clemons & Row, 1991), e.g., IT hardware and software, 
neither of which has value without the other. Under the RBV, a complementary 
interaction typically enhances the value for both (or all) complementary resources, 
although the causality may be ambiguous (Barney, 1991). For example, an off-the-
shelf EDI system would be a commodity resource, yet it may combine with 
supplier trust to produce an embedded, mutually reinforcing, advantage-producing 
resource bundle.

2.5.4.2 Complementary organizational Resources and Synergy Effect 
Many studies that combine IT value studies with a resource-based view further 
differentiate IT resources and other complimentary organizational resources (e.g., Melville 
et al., 2004; Powell & Dent-Micallef 1997). In this section, I discuss the 
relationships among ITs and four potential complementary business resources that 
are most applicable to a TBSS context: IT training, user support, marketing-based 
resources and strategic planning.  

IT Training: IT researchers consistently advocate IT training, whether of 
employees or customers, as an indispensable complement to hardware and software 
investments. On the other hand, IT training often has a commodity-like character, 
and generic IT training services are broadly available at a market price. As such, the 
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only sustainable value to IT training appears to lie in merging firm-specific ITs 
with firm-specific training, to produce idiosyncratic, causally ambiguous 
organizational capabilities (Barney,  1991). 

User Support: Many possible kinds of help provided to users during the 
interaction with ITs are suggested as complementarities to an effective problem-
solving process. Brajnik et al., (1996) divide user support into technical help and 
conceptual help. Technical help is enabling the user to interact with the ITs in an 
effective and satisfactory way. Conceptual help is supporting the user in overcoming 
problems-related or content-related to the use of ITs. Technical help could be text-
integrated in the interface of IT or offered by instruction/manual; thus, users often 
need certain knowledge to facilitate self-learning. Another possible resort is from 
human experts. Means to provide conceptual help often come from human experts 
(IT expert or other area expert). In a context of TBSS, the support for customer 
using certain TBSS applications is very critical, since a customer might not 
command enough knowledge and skills to make use of such an innovative 
application. Then front-office employees, even though they do not serve customers 
in a context of TBSS, often provide both conceptual and technical help, when 
necessary.  

Market-Based Resources: Analyses linking market-based assets to firm 
performance from the RBV, while rare, are beginning to emerge in the strategic 
literature. Examples include Simon and Sullivan (1993), Srivastava et al. (1997), 
Capron and Hulland (1999), Deephouse (2000) and Srivastava et al. (2001). A 
number of issues, despite the burgeoning status of the research, warranting further 
theoretical and empirical attention are related to how resources are used to create 
customer values and in managing marketplace uncertainty and dynamics (Srivastava 
et al., 2001).  In addition, a better understanding also came from marketing 
literature and a division titled “marketing orientation” (cf., Kohli & Jaworski, 1990; 
Kohli et al., 1993; Pitt et al., 1996; Srivastava et al., 1998). Marketing orientation on 
marketing assets and business performance has offered a good conceptual 
foundation and empirical evidence that market-based assets will contribute to firm 
performance. However, many market-based resources, especially relational market-
based resources (i.e., customers, channels, strategic partners, providers of 
complementary goods and services, etc.) are external to the firm, often merely 
“available” to the firm, and not “owned.” Thus the capabilities of utilizing and 
leveraging such resources are critical to business performance, yet not ease to 
measure.  

Strategic Planning: literatures linking strategic planning and financial 
performance has produced equivocal results (cf., Miller & Cardinal, 1994), 
suggesting that planning alone does not readily connect to superior performance. 
According to Barney (1991, p.113), a planning system may conceivably produce 
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advantages, but only if it “enables a firm to recognize and exploit other of its 
resources, and some of these resources might be sources of sustained competitive 
advantage.”  

To sum up, owing to IT imitation by competitors, ITs alone hardly produce 
sustained performance advantages. But IT creates advantage by leveraging or 
exploiting preexisting, complementary human and business resources. Sophisticated 
IT users did not generally outperform less sophisticated users, but those that 
combined IT with critical complementary resources did gain performance 
advantages (Powell & Dent-Micallef, 1997). In other words, the synergy effect created 
by IT and other investments leads to increased competitiveness of an organization. 
Although concrete complementary resources may vary among business processes, 
they point to the same conclusion: IT advantage depends heavily on fitting the 
pieces together.  

2.5.4.3 Management and Capabilities  
Bharadwaj (2000) investigated the relationship between IT capabilities and firm 
performance, and found that high IT-capable firms have higher profitability ratios 
and lower operation expenditure/sales in all years investigated. The framework 
proposed by Dehning and Richardson (2002) also suggests management and 
capabilities constitute another important input besides spending and strategy (see 
Figure 2.6). Those studies complete the framework proposed by Melville et al. 
(2004) by stressing the contribution of capabilities, which is also supported by the 
theory of dynamic capabilities and RBV.   

Information
Technology 
Measures:
1. Spending
2.Strategy
3. Management or 
Capability

Process Measures:
e.g., Gross Margin, 

Inventory Turnover, 
Customer Service, Quality, 

Efficiency

Firm Performance Measures:
A. Market
e.g., Event Study, Association 
Study, Tobin’s q, Market 
Value
B. Accounting
e.g., ROA, ROE, ROS, 
Market Share

Contextual Factors
e.g., Industry, Size, 
Financial Health, IT 

Intensity

Figure2.6 Payoff Framework for Focal Firm 
Source: Dehning and Richardson (2002, p.10) 
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The types of capabilities suggested by previous researchers mainly include 
intellectual capabilities and relational capabilities (Morgan et al., 2004; Srivastava et 
al., 2001).  Intellectual capabilities, according to Srivastava et al., (2001) refer to 
know-how embedded in individual or unit skills (e.g., how to interact with 
customers to obtain higher quality market data); know-how to leverage 
intraorganizational relationships (e.g., sales force ability to cross-sell products and 
services); process-based capabilities (e.g., new product introduction know-how or 
customer relationship management skills). Relationship capabilities refer to the 
ability to develop relationships with customers, suppliers, channels, and so on, 
which is also a kind of know-how. Finally, Morgan et al. (2004) categorize 
capabilities into informational, relationship building and product development. 
Informational capabilities and relationship building are similar to intellectual 
capabilities and relational capabilities respectively.  

2.5.5 End User’s Role in IT investment Payoff
While it is widely recognized that the new IT increasingly underpins most forms of 
commercial, industrial and governmental activity, there is also an abundance of 
evidence that some of these innovations are ineffective and seldom utilized. 
Obviously, an information system with no one using it cannot result in any 
performance improvements. An associated stream of research examines the issue of 
technology usage in various contexts of technologies/applications (e.g., Davis 1989; 
Straub et al 1995; Taylor & Todd 1995).  

One of the popular models is the technology acceptance model (TAM). The 
original TAM was formulated by identifying a small number of fundamental 
variables and using the theory of reasoned action (TRA, Ajzen  & Fishbein 1980; 
Fishbein & Ajzen 1975) as a theoretical backdrop for modeling the logical 
relationships as Attitude-Intention-Use (Davis et al., 1989). TAM, which has been 
validated by Davis (1989) and further validated by several replications and 
applications (e.g., Adams et al., 1992; Davis, 1992; Davis et al., 1989), has been 
proven to be a useful theoretical model for understanding and explaining usage 
behavior in Information System implementation. 

However, the IT usage studies have seldom examined the effect of actual usage on 
firm performance, while IT payoff research has also largely overlooked IT usage. 
The only exception is the research of Devaraj and Kohli (2003), which tried to 
bridge the IT payoff and usage literature by examining technology usage and its 
impact on firm performance. Devaraj and Kohli (2003) tested the usage-
performance link in a longitudinal setting of a healthcare system comprising eight 
hospitals implementing a decision support system (DSS). Monthly data on 
technology usage and firm performance for eight hospitals over three years were 
collected. The results show that technology usage was positively and significantly 
associated with measures of hospital revenue and quality. Their research work has 
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implied that “actual usage” may be a key variable in explaining the impact of 
technology on performance.  

In the context of customers using TBSS, given a certain amount of TBSS 
investment, the more customers who use the system, the higher payoff that is likely 
to be achieved. However, unlike employees using technology in the workplace, it is 
seldom a compulsory behavior and customers usually have the free right to choose 
between self-service and personal service. This behavior is called “customer 
voluntary participation.” Thus, more than ever, customer input is critical but 
uncertain to service providers.  

2.6 Summary 
The resource-based view (RBV) offers the theoretical foundation for this study, 
that is, firm-specific factors play an important role in explaining variations in 
business performance. Augmented with a process-oriented approach, resources first 
have impacts on business process performance, and then the improved business 
process performance contributes to a superior performance at the overall firm level. 
So the basic link established for this study is: “resources  service productivity 
overall firm performance.”

Resources: TBSS alone is not ready to bring any competitive advantage, but the 
synergistic effect derived from many firm resources and capabilities leveraged by 
technology play an important role. Such synergistic effect to create competitive 
advantage is largely acknowledged by previous research and will also further guide 
this study. However, given that no empirical study focused on TBSS context, what 
resources and capabilities are important is still not clear.

Besides firm resources and capabilities, customer inputs as necessary and strategic 
resources into TBSS production to create competitive advantages attract much of 
the research interest when assessing TBSS and its impacts on firm performance. 
However, previous studies show inconsistent viewpoints concerning whether 
customer inputs positively impact firm performance. Furthermore, most of the 
research is based on conceptual work, not on quantifying. Therefore the prior 
research conceptualizing and measuring customer inputs is very much imperfect.

Service productivity: Resources and capabilities through two mechanisms, i.e., 
resource-picking and capability-building, aim to develop an effective TBSS production 
process. At the business process level, a higher productivity is expected as a 
competitive advantage through customers using TBSS. However, measuring service 
productivity gain is problematic. Many previous productivity measures are based on 
manufacturing settings and thus are not sufficient to capture the meaningful 
productivity gain through using TBSS. Ojasalo’s service productivity concept is 
most applicable to this study on productivity gain through using TBSS, yet his work 
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only a conceptualization based without any validated measurements.  

Overall firm performance: Besides productivity, employee job satisfaction, 
customer satisfaction and profitability are important aspects to trace the value 
created through customers using TBSS, according to the theory of the service-
profit chain (SPC). Although a few empirical studies have used the original service-
profit chain and evaluate firm performance, no study has ever tried to apply the 
service-profit chain to a TBSS context. By adapting service-profit chain to a TBSS 
context, an integrated TBSS-profit chain is proposed in Figure 2.3, to illustrate the 
values created through use of TBSS. Within TBSS research, many have 
investigated customer values alone, yet fail to provide any evidence of employee 
welfare improvement or bottom-line effect.

In short: The review of previous studies has established a general conceptual 
framework: “resources  service productivity  overall firm performance”, as 
well as identified a number of important gaps. First, despite the lengthy discussion 
on managing customers as strategic resources, disagreement on its 
conceptualization as well as very limited empirical research on linking customer 
inputs and performance improvements inspired this study. Second, the original 
service productivity concept suggested by Ojasalo (1999) is most applicable to this 
study in order to catch the productivity gain through using TBSS. However, a 
serious lack of empirical studies and measures for such an original productivity 
concept requires research attention. Third, demonstrating values of using TBSS to 
each stakeholder involved in TBSS production process is the main issue in 
question. Customers, employees and owners are identified as important 
stakeholders. However, the meaningfulness of TBSS values for each stakeholder is 
worth further exploratory study. The literature offers little guidance for 
pinpointing specific contextual factors that have significant positive implications for 
performance in a TBSS context, which is a general lack between previous studies 
and the present one. The lack of empirical studies concerning TBSS and its impacts 
on firm performance requires us to propose several research propositions for later 
validation. Emerged conceptual framework and research propositions will be 
further elaborated in the next chapter. 
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Chapter 3

Conceptual Framework and  

Research Propositions  

In this chapter, a conceptual framework emerges as the result of the literature review. Whereas 
the overall research purpose—to develop and test a conceptual model assessing the impact of 
TBSS on service firm performance—is quite broad, six research propositions are specified in 
this chapter in order to guide future empirical studies. 

3.1 Conceptual Framework
The purpose of this thesis is to develop and test a conceptual model assessing the 
impact of TBSS on service firm performance. This conceptual model is developed 
with two major objectives in mind: (1) to provide new theoretical insights into the 
implementation of TBSS and its impact on service firm performance and (2) to 
provide the theoretical basis for a practical TBSS performance evaluation 
methodology that would enable service managers to demonstrate added-values of 
new systems to stakeholders and motivate their active participation.  

Thus far, the existing conceptual framework includes primarily two stages: (1) a 
TBSS value generation process in which firm-specific resources contribute to the 
service process productivity gain and (2) value appropriation by stakeholders in 
which the service process productivity gain results in many-sided impacts on the 
overall firm performance—in other words, the value of using TBSS is 
demonstrated in different places and from different perspectives. Figure 3.1 
illustrates this framework. 

Figure3. 1 Conceptual Framework 
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The resource-based view (RBV) offers the theoretical foundation for this study; in 
other words, firm-specific factors play an important role in explaining variations in 
business performance. Table 3.1 identifies conceptual definitions and operational 
definitions of resources, capabilities, and customer inputs as strategic resources. 
Given that no empirical study has yet focused on the TBSS context, which 
resources and capabilities are of importance remains unclear. 

Table3. 1 Definitions of Concepts in Resource Category
Conceptual 

Area 
Concepts Conceptual Definition Operational Definition 

Firm 
Resources 

Stocks of available factors that 
are owned or controlled by 
the firm (Amit & Shoemaker, 
1993).  

Respondents’ descriptions of 
TBSS-related firm resources, 
including TBSS application and 
other complimentary 
organizational resources (e.g., 
human resources, physical and 
financial assets) that are brought 
into a TBSS production system 
ready for customers to use.  

Firm 
Capabilities 

An organization’s ability to 
assemble, integrate, and deploy 
resources, usually in 
combination, using 
organizational processes to 
effect a desired end (Amit & 
Shoemaker, 1993).  

Respondents’ descriptions of 
firm-specific TBSS capabilities, 
including information-based 
intellectual capabilities and 
relational capabilities that are 
developed over time through 
complex interactions with 
TBSS-related firm resources 
and customers as users. 

Resources 

Customer 
Inputs

Relates the work the 
customers perform when 
receiving services. 

Respondents’ descriptions of 
additional contributions 
provided by customers into 
TBSS production, including 
both quantity and quality 
dimension; quantity side of 
customer inputs are represented 
by customer TBSS usage or 
sales volume through TBSS, 
while quality side of customer 
inputs refers to whether 
customers have done as good a 
job as the service provider 
expects them to do. 
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Productivity is a central variable in the study, which is regarded as a dependent 
variable for the first stage and as an independent variable for the second stage. 
Productivity gain has mediated the effect of firm-specific resources on the overall 
firm performance improvements. Table 3.2 discusses the conceptual definition and 
operational definition of productivity. In addition, internal efficiency, external 
effectiveness, and capacity utilization—three dimensions of productivity suggested 
by Ojasalo (1999)—are discussed in order to achieve a better understanding of the 
productivity concept.  

Table3. 2 Definitions of Concepts in Productivity Category 
Conceptual 

Area 
Concepts Conceptual Definition Operational Definition 

Productivity 

The relationship of the quality and 
quantity produced by a given system 
during a given period of time and the 
quality and quantity of resources 
consumed to create or produce these 
outputs over the same period of time 
(adapted from Ojasalo, 1999; Riddle, 
1985; Sink, 1985).  

Respondents’ descriptions of 
overall efficiency and 
effectiveness in using resources.

Internal 
Efficiency 

A measure that focuses on the input 
side of the system; it is the degree to 
which the system utilizes the “right” 
resources (Ojasalo, 1999; Sink, 1985).  

Respondents’ descriptions of 
overall cost-efficiency based on 
resources actually consumed 
against resources used to be 
consumed to serve certain 
group of customers. 

External 
Effectiveness 

A measure that focuses on the output 
side of the system; it is the degree to 
which the “right” outputs are 
accomplished, which is an external 
standard of how well a company is 
meeting the demands of the groups 
concerned with its activities (Ojasalo, 
1999; Sink, 1985).  

Respondents’ descriptions of 
overall service quality 
perceived by customers, based 
on actual output quality, 
including both the process and 
the outcome of the process, 
perceived externally by 
customers against customers’ 
expectations. 

Productivity 

Capacity 
Utilization 

A relationship between demand and 
capacity; although demand usually 
equals the actual output quantity in 
services, the capacity can be expressed 
in terms of output to the potential 
output from the resources available 
(Armistead & Clark, 1994; Ojasalo, 
1999).  

Respondents’ descriptions of 
actual output quantity against 
potential output from the 
service capacity available. 
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Finally, overall firm performance is viewed from the perspective of stakeholders, 
including business owners, employees, and customers. Table 3.3 identifies the 
conceptual and operational definitions of financial performance, customer 
satisfaction, and employee job satisfaction. 

Table3. 3 Definitions of Concepts in Overall Firm Performance Category 
Conceptual 

Area 
Concepts Conceptual Definition Operational Definition 

Financial 
Performance 

Objective measures (hard figures) 
from accounting books or financial 
reports.

Respondents’ descriptions of their 
firm’s financial performance since 
the implementation of TBSS, based 
on objective measures (hard figures) 
from accounting books or financial 
reports. 

Customer 
Satisfaction 

From a cumulative perspective, 
customer satisfaction is an overall 
evaluation based on the total 
purchase and consumption 
experience with a good or service 
over time (Fornell, 1992; Johnson & 
Fornell, 1991).

Respondents’ descriptions of 
customers’ overall evaluation and 
consumption experience with TBSS 
over time. 

Overall 
Firm 
Performance 

Employee 
Job 
Satisfaction 

The pleasurable emotional state 
resulting from the appraisal of one’s 
job as achieving or facilitating the 
achievement of one’s job values 
(Lacke, 1969). 

Respondents’ descriptions of front-
office employees’ overall affective 
evaluation of the job situation after 
TBSS has been implemented 

3.2 Research Propositions 
The two-stage framework proposes the potential impacts of TBSS implementation 
on service firm performance and divides them into the process level and the firm 
level. The following discussion further specifies three propositions to link resources 
to the productivity gain while other three propositions link productivity gains to 
the overall firm performance improvements.   
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3.2.1 Linking Resources to Productivity Gain

TBSS Value Generation Process

 Resources 
in TBSS System

TBSS Resources
TBSS Capabilities 
Customer Inputs

Productivity Gain
achieved by customers 
performing self-services

Firm Performance 
Improvment

Financial Performance
Customer Satisfaction

Employee Job Satisfaction

Value Appropriation by Stakeholders

Figure3. 2 TBSS Value Generation Process 

From RBV, firms are heterogeneous with respect to their resources (e.g., human 
resources, financial resources, organization structure). As the focus of this study on 
TBSS, a general question emerges: Can differences in service process efficiency and 
effectiveness be explained using TBSS? The answer could stem from a comparison 
between TBSS firms and non-TBSS firms regarding the service process with a 
similar function or a comparison before and after adding TBSS to the same service 
process in the same service firm.  

When talking about adding TBSS, it is not an application or a system alone; it must 
be an effective production process resulting from many firm-specific resources 
leveraged by TBSS that are not equilibrated through factor markets. Awareness of 
the structure of resources for certain service processes might change dramatically 
through TBSS-related resources configuration; therefore, a special caution will be 
drawn on the suitability of productivity measures. For example, since some labor 
has been replaced by the consumer using TBSS, higher labor productivity alone will 
not suffice as evidence of a service productivity gain. In addition, other partial 
productivity measures, such as capital productivity or total productivity, will also be 
considered.  

Since the results in changes in the resource structure of the service process should 
follow a shift from more expensive resources to more cost-effective resources (cf., 
Grönroos & Ojasalo, 2004), the first research proposition is: 

RP1: TBSS-related resources have a positive impact on 
service process productivity.

Furthermore, Teece et al. (1997) pointed out the dynamic capabilities approach 
has performed better with respect to assisting in understanding how and why 
certain firms build competitive advantages in regimes of rapid change. When firms 
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experience an innovation-based competition or “creative destruction” of existing 
competences, the capability-building process is especially relevant. This is true for 
a TBSS application as well. First, because TBSS is an externally focused application, 
the dynamic environment (e.g., marketplace heterogeneity and market 
information uncertainty) affects whether the TBSS-adopting firm can develop 
capabilities and how they renew competences to respond to shifts in the business 
environment. Second, because TBSS dramatically alters the service encounter, the 
service delivery process, and relationships with customers, many personnel-based 
competences are not applicable in a TBSS context. Instead, firms must adjust their 
strategy and renew competences to match the requirements of a changing 
environment; consequently, success often relies on how fast they could do so. The 
very essence of most capabilities/competences is that they can neither be readily 
assembled through factor markets nor easily developed in-house because firms may 
lack the organizational capacity to develop new competences quickly. Thus 
TBSS-related capabilities are proposed as a separate factor that contributes to 
service process productivity gain, leading to the second research proposition:   

RP2: TBSS-related capabilities have a positive impact on 
service process productivity. 

Finally, customer inputs are considered resources of a certain particularity in TBSS 
process. On one side, they are extremely important for bringing a competitive 
advantage through using TBSS. Clemone (1986) distinguished externally and 
internally focused applications, stressing that keeping customers “happy captives” 
us vital to external applications’ success. Many service literatures suggest that 
organizations should be treated as open systems in which customers’ contributions 
might be a welcome resource to the service firm (Halbesleben & Buckley, 2004). 
More than ever, in a TBSS process, the customer operates as a service producer 
rather than in a recipient role. Indeed, the function of customers is very similar to 
that of ordinary employees. Undoubtedly either the quality or quantity component 
of employees plays a role in developing the competitive advantage, so why not 
customers in the case of using TBSS?  

However, on the other side, such customer inputs also introduce variability into 
service production (c.f., Frei, 2006). Since service firms usually do not pay 
customers to participate in service production, customers’ willingness to participate 
and how much time and effort they would like to devote are not under the service 
provider’s control, which is why Ojasalo (1999) suggested that customer 
participation would not be considered inputs in the calculation of service 
productivity from a service provider’s perspective. It is true that customers’ inputs 
are not a firm’s “owned” or “controlled” resources/assets; they are more external 
to the firm, often merely “available” to a firm (Srivastava et al., 2001). However, 
by tracing such inputs, the firm can influence customer behavior through many of 
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their controlled resources. For example, promotion activities, advertisements, and 
support employees together with well-established customer relationship loyal 
customer base are the firm’s possessed resources or assets that facilitate customer 
participation in TBSS and enhance customer inputs level in both quality and 
quantity aspect. At the same time, the challenges of effectively managing customers 
as strategic resources have also been suggested by previous service researchers (e.g., 
Bowen, 1986; Bitner et al., 1997; Halbesleben & Buckley, 2004; Mills & Morris, 
1986). The failure to leverage customer inputs while only bringing many 
uncertainties into the system will lower the productivity even further than before. 
In a word, customer inputs have the potential to bring sustainable advantages to 
the service firm, yet the firm needs to organize related resources and be capable of 
taking advantage of them. Thus, the third research proposition is: 

RP3: Customer inputs through TBSS have a positive 
impact on service process productivity. 

Given no empirical studies measuring customer inputs as resources based on the 
extensive literature review, the meaningfulness of customer inputs deserves further 
investigation in a field study.  

To summarize, the three propositions outlined express that firm-specific resources 
and capabilities are leveraged via customer inputs into TBSS process to achieve 
gain in service productivity. However, it is not yet clear what the salient TBSS-
related resources and capabilities are and how they are related to each other and to 
customer inputs. Without specifying the interrelations and lower order constructs, 
any salient resources and capabilities related to the TBSS production process is 
open to discussions with TBSS practitioners during the field interviews.  

3.2.2 Linking Productivity Gain to Overall Firm Performance 
Improvements

Figure3. 3 Value Appropriation by Stakeholders 
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Based on the theory of service profit chain (SPC), performances at the focal firm 
are examined using three dimensions in this study: employee job satisfaction, 
customer satisfaction, and financial performance. These dimensions represent the 
three stakeholders involved in the TBSS process: employees, customers, and 
business owners. The aim of this discussion is to understand how the overall firm 
performance is influenced in a balanced way.

First, frontline employees are impacted by being withdrawn from the front office 
due to both capital-labor substitution and customer-labor substitution. Consequently, 
employees might be afraid of losing their jobs and their job satisfaction may 
decrease after implementing TBSS. However, labor laws and other related 
regulations might not allow for immediate mass dismissal. For example, in Sweden 
the labor law is very strict when it comes to laying off employees, especially for 
employees with a permanent contract. In the short run, a freed labor force can 
work more on other value-creation work, which results in increased customer 
satisfaction or generates more sales. Moreover, over the long term, the service firm 
could hire fewer people as aged employees retire. In some service firms, registered 
part-time employees function as a labor cistern, which can be quite flexible and 
adjustable when adding TBSS capacity.  

On the positive side, once TBSS is implemented, frontline employees could avoid 
part of the boring and repetitive activities, such as cashiers or processes as checking 
in and checking out. It depends on the company’s interest in employees’ well-
being, which can materialize in an appropriate labor force schedule. Withdrawing 
too much frontline employees after TBSS implementation will result in the rest of 
the frontline employees experiencing a similar level of job tension—if not a 
heightened sense of nervousness and more busy work.     

Therefore, service process productivity gain has either a positive or negative impact 
on employee job satisfaction. However, due to the strict employment protection 
legislation in Sweden, especially for permanent employees, the negative impact on 
employees is expected to be not serious. Hence a positive impact is expected to 
dominate the relationship, resulting in the fourth proposition: 

RP4: Service process productivity gain has a positive 
impact on the employee job satisfaction.  

Second, service productivity is operationalized as a function of cost-efficiency, 
capacity utilization, and external effectiveness (perceived service quality). Among 
these factors, external effectiveness is positively related to customer satisfaction, 
while cost-efficiency and capacity utilization are negatively related to customer 
satisfaction. Customers can be more satisfied by having price premium or enjoying 
more values through the use of TBSS (e.g., less waiting time, self-control). On the 
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other hand, if productivity gain is rooted in cost-efficiency and maximum capacity 
utilization, customers might experience less satisfaction.  

Therefore, the relationship between productivity gain and customer satisfaction 
could be either positive or negative, depending on which aspect(s) of value 
creation eventually dominate the productivity gain. However, TBSS should have 
at least some degree of benefits for its potential users. Customer should be 
convinced of benefits of using self-service in stead of employee-based service given 
to a free choice. Adding TBSS is expected to offer better services for customers 
and results in an improved customer satisfaction. A positive relationship is therefore 
proposed:

RP5: Service process productivity gain has a positive 
impact on the overall customer satisfaction.  

Third, based on a profit maximization assumption for many private firms, service 
providers would like to maximize profit in the long term. Thus, financial 
performance will be naturally included in the firm’s performance metrics under 
investigation. Referring to the TBSS-profit chain (Figure 2.3), profit can be 
achieved by saving costs or offering markedly higher service performance, thereby 
enhancing sales volume or market share. However, as mentioned earlier, although 
the owners want more return on their TBSS investment, employees and customers 
also have a stake in the outcome of the project. Whether and to what extent to 
achieve bottom-line effects depends on how many benefits have been appropriated 
by customers and employees. To achieve customer satisfaction, employee job 
satisfaction may occur at the expense of the owner’s benefits in the short run. 
However, in the long run, service firms could expect more profits if their 
employees and customers are highly satisfied, according to service-profit chain 
(SPC) logic. Therefore, the financial performance improvement is very much time 
dependent; it is a result of complex interactions among business owners and other 
stakeholders. Thus, the relationship of service productivity gain and financial 
performance could be either positive or negative. But a positive relationship is 
proposed and this remains an empirical question. 

RP6: Service process productivity gain has a positive on 
the financial performance of the firm.  

Finally, a summary of research propositions is presented in Table 3.4. 
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Figure 3. 1 Overview of Research Propositions 

Stages 
Research 

Propositions 
Relationship 
Description 

Literature Support 

RP1 (+) Firm Resources 
—>Productivity 

RBV and IT payoff research (see 
service productivity in 2.1, RBV  
and firm performance in 2.3, and IT 
payoff framework in 2.5) 

RP2 (+) 
Firm Capabilities 
—>Productivity 

RBV, dynamic capabilities theory, 
and IT payoff research (see service 
productivity in 2.1, RBV and firm 
performance in 2.3, and IT payoff 
framework in 2.5) 

Value 
Generation
Process 

RP3 (+) Customer Input 
—>Productivity 

Service literature; consumer research; 
(see service productivity in 2.1 and 
managing customer as strategic 
resources in 2.4) 

RP4 (+) 
Productivity Gain 
—>Employee Job 
Satisfaction 

Organizational research and service-
profit chain (see service-profit chain 
in 2.2) 

RP5 (+) 
Productivity Gain 
—>Customer 
Satisfaction 

IS research with a process-oriented 
approach and TBSS research (see 
introduction chapter and IT payoff 
framework in 2.5) 

Value 
Appropriation 
Process 

RP6 (+) 
Productivity Gain 
—>Financial
Performance 

IS research with a process-oriented 
approach ; SPC (see SPC in 2.2 and 
IT payoff framework in 2.5) 
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Chapter 4

Methodology 

This chapter describes the methodology applied to this research. With the overall purpose to 
develop and test a conceptual model assessing the impacts of TBSS on service firm 
performance, the empirical part of this thesis consists of two studies. First of all, research 
purposes, approaches, strategies are discussed. Concerning the research design for each study: 
Study I includes case studies on three TBSS production processes (e.g., self check-in, Internet 
banking, and self-scanning) of each service industries (e.g., airlines, banks, and food retail) in 
Sweden while Study II is a questionnaire-based survey on self-scanning system adopted by 
Swedish retail food stores. Sample selection, data collection and data analysis methods are 
discussed for two studies respectively. In the end, research quality issues are discussed.

4.1 Research Purpose 
Based on its purpose, research may be classified as exploratory, descriptive, or 
explanatory (e.g., Robson, 2002; Saunders et al., 2007). An exploratory study is a 
valuable means of finding out “what is happening, particularly in little-understood 
situation; to seek new insights; to ask questions and to assess phenomena in a new 
light; to generate ideas and hypotheses for future research” (Robson, 2002, p. 59). 
The object of descriptive research is “to portray an accurate profile of persons, events 
or situations; [it] requires extensive previous knowledge of the situation, etc., to be 
researched or described, so that you know appropriate aspects on which to gather 
information” (p. 59). Finally, the emphasis of explanatory research is “on studying a 
situation or a problem in order to explain the relationships between variables” 
(Saunders et al., 2007, p. 134). Robson (2002) asserts that relationships are 
“traditionally but not necessarily in the form of causal relationships” (p. 59). 

Study I had an obviously exploratory nature. It aimed at filling the gap between the 
theory and the reality; initially testing the research propositions; and defining the 
meaningful measures and further developing hypotheses of a subsequent study. 
Combining a literature review and the results of Study I, a conceptual model 
assessing the impact of TBSS on service firm performance was developed. 

Study II was both descriptive and exploratory. In order to test the model, Study II 
aimed to present a quantified description of a certain TBSS process and its impact 
on firm performance within its context (descriptive) as well as find the extent to 
which the sampled data fit the specified research model (exploratory). The study 
maintained an exploratory nature because many originally proposed hypotheses 
were first tested while many newly adaptive or newly created measures were 
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developed and tested; it was also a new context for such performance studies (i.e., 
self-scanning system at a supermarket). Maintaining this exploratory manner helped 
the author prepare for any surprising results and subsequently seek possible 
explanations.  

4.2 Research Approach 
Two choices of research approach are available—namely, the qualitative and 
quantitative (Creswell, 2002; Tashakkori & Teddlie, 1998; Thomas, 2003). Debates 
between researchers favoring qualitative approaches over quantitative or vice versa 
recently have existed in the literature concerning research methods (Thomas, 2003). 
Yet today most researchers see qualitative and quantitative approaches as 
complementary to one another and believe the best approach often combines 
features of the two (King et al., 1994; Tashakkori & Teddlie, 1998; Thomas, 2003).  

The choice between qualitative and/or quantitative approach is based on the 
fundamental values on which they are founded, including “belief in the value-
ladenness of inquiry, belief in the theory-ladenness of facts, belief in that reality is 
multiple and constructed, and belief in the fallibility of knowledge” (Tashakkori & 
Teddlie, 1998, p. 13). Quantitatively oriented researchers work within the post-
positivist tradition and are primarily interested in numerical analysis; qualitatively 
oriented researchers work within the constructivist tradition and are primarily 
interested in the analysis of narrative data. Meanwhile, mixed methodologists work 
within other paradigms (e.g., pragmatism) and are interested in both types of data 
(Teddlie & Tashakkori, 2003).  

Assessing the impact of TBSS on service firm performance is a burgeoning research area, 
as demonstrated by the fact that TBSS applications have recently been presented in 
the consumer market. Although the theoretic framework was borrowed from IT 
payoff studies in IS literature and RBV in strategic management literature, some 
gaps remain (including both conceptualization and measures) between the 
theory/literature and the TBSS practice. Directly applying a ready framework to 
assessing the impacts of TBSS is unpractical. Furthermore, TBSS is a phenomenon 
under investigation that is not readily distinguishable from its context. Therefore, 
Study I adopted a qualitative approach in order to develop a deeper understanding 
of the phenomenon under investigation. The problem could also be understood 
within its context, inspiring testable hypotheses for later study. In addition, 
qualitative study aided scale construction. Except for certain scales adapted from 
previous empirical studies conducted by other researchers, many measures used in 
Study II (e.g., productivity, quality and quantity of customer inputs) were specified 
during Study I (the qualitative study). Finally, prolonged involvement during 
qualitative enquiry also served a practical purpose in becoming familiar with 
participants and identifying a suitable research object for the next stage. After 
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collecting enough qualitative information to refine a conceptual model for assessing 
the impact of TBSS on service firm performance, a further test of the model 
through a quantitative approach was conducted in Study II. This quantitative study 
adopted measures and analyses that are easily replicable by other researchers (King 
et al., 1994).

Referred to Tashakkori and Teddlie (2003), such multiple method designs mixed in 
different stages of the study (i.e., propositions, research methods, data collection and 
analysis, and the inference process) are called mixed model research. The mixed model 
research in this study involves using case studies in conjunction with a mailed 
survey, which is a classic mixed method design given that case studies give greater 
depth while the mailed survey gives greater breadth. The data collection for 
qualitative and quantitative study occurs sequentially (qualitative quantitative). 
The qualitative study acts as an initiation stage while the quantitative study is an 
expansion stage, which in sequence contributes to the research model development 
process.  

Mixed model research is preferable in this study for several reasons:  
(1) Only mixed methods can fulfill the research purpose that any single method 

cannot. The purpose of this study is to develop and test a conceptual model 
assessing the impact of TBSS on service firm performance. The first 
qualitative study was more exploratory and involved theory generation. The 
subsequent quantitative study was more confirmatory and involved theory 
testing (cf., Tashakkori & Teddlie, 2003).  

(2) Mixed methods can provide stronger inference to research propositions in 
which either method might have weaknesses for making reference. 
Qualitative enquiry rarely permits statistical generalizability, yet employing 
an additional qualitative method may permit certain generalization. The 
quantitative approach is good for establishing relationships between 
variables, but is typically weak in establishing the reasons for such 
relationships. Adding preliminary or additional qualitative enquiry can help 
in understanding the logic and developing explanations (cf., Bryman, 1992; 
Robson, 2002; Tashakkori & Teddlie, 2003).  

(3) Mixed model research reveals greater diversity of divergent views 
(Tashakkori & Teddlie, 2003). Quantitative design research is more effective 
at getting at “structural” aspects (crosswise analysis), while qualitative design 
research is more effective in dealing with processes (longitudinal analysis). 
On the other hand, the qualitative approach tends to focus on the small-
scale micro aspects of social life, while the quantitative approach is 
concerned with more large-scale, macro aspects. Combining them allows 
both aspects to be covered (cf., Bryman, 1992). 
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4.3 Research Strategy 
According to Yin (2003), researchers can choose a research strategy from among an 
experiment, a survey, a history, an analysis of archival records, and a case study, 
depending on the character of research questions or overall aim of the study. 

The experimental approach was excluded because it was not applicable to a TBSS 
performance study, which is a phenomenon within its real-life context that cannot 
be manipulated. The historical approach was obviously excluded since this thesis 
investigated a fairly new phenomenon. Analysis of archival records such as financial 
accounting data was considered appropriate for investigating financial performance 
improvements; however, these data were originally collected for a different purpose, 
and aggregations and definitions did not match the need of this research. Except for 
published financial accounting data, access to exact investment and payoff figures of 
TBSS projects might be difficult. TBSS is a phenomenon not readily distinguishable 
from its context; thus, interpretation of hard figures in financial reports is not easy. 
In addition, this study included other qualitative performance improvements (e.g., 
customer satisfaction and employee job satisfaction); such information is rarely 
found in financial reports. Therefore, analysis of archival records might not be 
effective for fulfilling the research purpose when using this strategy alone. However, 
the analysis of archival records could act as a secondary or complementary data 
analysis for any other strategy employed. 

4.3.1 Case Study for Study I 
Denzin and Lincoln (2000) state that case studies have become a very common 
means of carrying out qualitative inquiry. Yin (2003) points out that case study 
usually deal with a contemporary phenomenon within the real-life context; they 
are particularly useful in situations in which the boundaries between the 
phenomenon and context are not clearly evident.  

Using a case study is suitable to the current research strategy because a performance 
study must be investigated within its real-life context, and TBSS is a phenomenon 
not readily distinguishable from its context. First, the TBSS production process is 
the outcome of the TBSS application combined with many other complementary 
business resources. Subsequently, the overall firm performance is also the outcome 
of the TBSS production process together with many other business practices. This 
richness of context means that the ensuing study is likely to have more variables 
than data points. In such a situation, the case study is the method of choice 
suggested by Yin (2003). Archival analysis (e.g., financial statements) was used as 
secondary source to support or complete the interview results within each case 
study.  

Having decided on a case study strategy for Study I, the question remained of how 
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many cases to study. A case study can focus on a single case or be designed as a 
multiple case study (Yin, 2003). Multiple case study design was selected due to the 
fact that this research is not dependent on a single, critical, unique case. In contrast, 
a multiple case study design is necessary to compare different types of TBSS and 
provide more in-depth information.  

4.3.1.1 Reasons to choose Sweden as the study location 
(1) Sweden is a representative country of the EU, particularly Nordic countries. 
The Swedish economy has encountered the general problem mentioned in the 
introduction chapter—namely, its service sector accounts for a significant
proportion of the country’s GDP, but the service sector’s lagging productivity slows 
overall productivity growth (c.f., Lundgren et al., 2007)

(2) Furthermore, the Swedish labor market has experienced a continuous process in 
which work types with low productivity have gradually been eliminated and 
employees have been transformed to jobs in high productivity industrial branches 
due to their small earnings dispersion6 (Lundgren et al., 2007). It might be possible 
to eliminate low productive work types in a manufacturing process by moving such 
production processes to other low labor cost countries. However, many service 
provisions (e.g., beauty salons, local supermarkets) have to be localized; it would be 
impractical to outsource such services to other countries. Many service firms have 
to bear a relatively high labor cost even though the productivity level is quite low, 
which ultimately harms their competitive advantages. Hence, TBSS seems to be 
beneficial for Swedish service firms due to their inability to lower the pay to low 
productive works.  

(3) TBSS has been extensively invested in Sweden, and many Swedish firms and 
Swedish consumers are tech-ready.  

(4) Finally, the author’s affiliation to a Swedish university addresses convenience and 
accessibility issues. 

4.3.1.2 Reasons to choose a consumer market rather than a business 
market  
(1) TBSS has recently emerged in the consumer market and has developed at a 
rapid pace, thereby catching most current researchers’ attention. 

(2) The TBSS consumer market has been much less researched than the business 
market. 

                                                       
6 By calculating the ratio of 9th to 1st deciles limits of earnings in OECD member countries, for Sweden the 
ratio is 2.33, only larger than Norway whose is 2.21 (cf., OECD, 2007) (see also Appendix A for a comparison 
to other OECD countries in regard to earnings dispersion and incidence of low pay).
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(3) When the qualitative approach is applied in this thesis, the author’s existing 
knowledge of various TBSS processes in the consumer market will lead to a better 
understanding of the research object.  

4.3.1.3 Criteria for choosing representative cases  
(1) The development of TBSS is more likely to take place in industries comprised 
of large firms than in industries dominated by numerous small firms (Globerson & 
Maggard, 1991) because the introduction of TBSS may require significant 
investment in research and development, marketing tests, etc. 

(2) Implementation time is a concern for choosing a TBSS application since 
performances take time to mature. While a TBSS application must also be mature 
enough in the market to allow for a performance research, a long existing TBSS 
application (e.g., ATMs) is not preferable since it is most likely to have already been 
heavily researched, resulting in less motivated respondents. Therefore, the TBSS 
application should be neither too new nor too old in the market.  

(3) Labor intensity is another consideration for choosing industry and service 
process since the service process with high labor intensity motivated the service 
provider to develop the TBSS process and a significant impact on firm 
performances is expected.  

(4) In order to gather rich information on the impact of TBSS on service firm 
performance, the choice of research objects is a combination of various TBSS 
technologies and site locations (c.f., Table 1.1) 

(5) Accessibility issues have also been taken into consideration.

4.3.2 Survey for Study II 
However, as the purpose of this study is “to develop and test a conceptual model 
assessing the impact of TBSS on service firm performance,” to what extent can the 
results be validated through several in-depth interviews? Surveys are preferable for 
a large number of investigations and can validate the proposed model. Yet surveys 
have limited possibilities for dealing with context. Before knowing what context 
with which to deal, surveys cannot be applied. Thus, case studies were first 
conducted in order to ascertain a holistic view and in-depth understanding of the 
phenomenon of interest. After salient factors were identified within its context, a 
survey strategy helped enhance the breadth of investigation and many research 
objects, allow for the validation of the research model using statistical tools, thereby 
achieving the ultimate aim of this study.  

Surveys were conducted within the industry since a process-oriented approach was 
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considered. Case studies in Study I determined the feasibility of the survey (i.e., an 
industry that has enough research objects to fit a survey strategy). Case studies also 
provided meaningful measurements for further survey questions that applied to 
certain business processes within that industry.  

4.4 Study I-Case Studies 

4.4.1 Sample Selection 
In Study I, a qualitative study of three types of TBSS applications was conducted 
that included three industries: the airline industry, banking industry, and food 
retailing. Although five case studies were initially conducted, only three cases were 
chosen to be presented. One food retailing company was excluded in the case 
presentation because of incomplete information; in addition, the contact person was 
very concerned about the disclosure of payoff information. One commercial bank 
was also excluded because it was similar to another case presented—namely, Nordea 
Internet Banking. Finally, three cases (i.e., self check-in at SAS airline; Internet 
banking at Nordea bank; and self-scanning at ICA supermarket) are presented (see 
Chapter Five). Three TBSS applications further present three types of technology 
(i.e., interactive kiosk technology, Internet technology, and mobile device). In the 
first and the third case, customers go to the service site and perform the service, 
while in the second case customers perform the service from the customer site (e.g., 
home or workplace). TBSS based on telephone/IVR was excluded because the 
productivity gain effect is estimated to be insignificant since the customer inputs for 
this type of TBSS are not as intensive as the other three types; furthermore, it is 
considered to have less added-value for customers. Table 4.1 summarizes the 
research objects in Study I.  
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Table 4. 1 Research Objects in Study I 

At service site
Customer goes to service site and uses 
technology to perform service.  

At customer’s site 
Customer uses technology from 
home/work to perform service.  

Interactive 
Kiosks  Case One: Self check-in at SAS, SGS  

(airline industry) 

Internet
Technologies  

Case Two: Net bank at Nordea 
(banking industry) 

Mobile 
Devices Case Three: Self-Scanning at ICA 

(food retailing) 

4.4.2 Data Collection 
In-depth interviews were chosen as main data collection instruments because they 
are well suited to exploring questions related to the complicated implementation 
process and to managers’ perception in terms of deciphering the complexity of 
performance effects. In the case of SAS self-check-in, two personal interviews were 
conducted with the self-service product management manager of SAS and the 
deputy station manager of SAS Ground Service (SGS), SAS’s partner company. In 
this case, SAS is the product provider of self-service check-in and SGS provides 
SAS with ground handling services at the airport, thereby executing the self-check-
in. In the case of Nordea net-banking, one personal interview was conducted with 
the manager of net bank unit in Nordea Sweden and two telephone interviews 
were conducted with the head of the planning control unit of Nordea (locating in 
Helsinki, Finland). In the case of ICA self-scanning, three personal interviews and 
several telephone communications were conducted with the self-scanning project 
manager in ICA AB.  

The aim of Study I was to understand the meaningfulness of the conceptual 
framework from the perspective of respondents, provide some productive data, and 
possibly come up with proper items to measure each construct. A semi-structured 
interview guide was prepared for each interview (see the interview guide in 
Appendix B).  

By using a multiple case studies design, this approach provided insights that would 
not be obtained if the results of each case study were viewed independently. The 
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earlier interviews were more exploratory, resulting in numerous improvisational 
questions, while the later interviews were more confirmatory in nature.  

A research model for assessing the impact of the TBSS process on firm performance 
was further developed combining the results of field interviews and the literature. 
The feasibility of survey was identified through the qualitative study. A further 
interview concerning the specified survey questions was also conducted within the 
case for the chosen industry (i.e., food retailing).  

4.4.3 Data Analysis Methods 
Once data has been collected, it must be presented and analyzed in a meaningful 
way. A number of options exist for analyzing data. For case studies, Yin (2003) 
provided two strategies for data analysis: relying on theoretical propositions (i.e., 
collecting data with research questions using previous studies as a basis) or 
developing a case description. The purpose of qualitative data analysis is generally 
concerned with identifying patterns in the data (Darlington & Scott, 2002). For the 
data analysis method in Study I, a general description of the TBSS implementation 
process was presented for each case, followed by a presentation of key factors that 
emerged. A summary of the results according to theoretical framework within each 
case was provided.  

During the case description and presentation of the key factors that emerged, based 
on the exploratory nature of the research design for Study I, it is still possible to 
include data that do not seem to fit the conceptual framework (Yin, 2003). The 
audio-recorded data from each interview were transcribed in great detail, followed 
by a careful coding process implemented by the author. Coding is a process of 
creating categories and assigning them to selected data (Dey, 1993). Before the data 
collection, only three main categories were created to guide data collection: resources,
productivity, and firm performance. Other subcategories suggested from previous 
similar studies, although not specified in a preformed schema, provided a general 
orientation. Subcategories of investments/resources and performance measures at 
different levels, subjective or objective measurements, positive or negative 
relationships, performance impacts, etc., were coded.  

4.5 Study II-Survey
4.5.1 Sample Selection 
Based on Study I, the self-scanning process in the Swedish food retailing industry is 
the only possible research object suitable for a subsequent survey. First of all, ICA 
and Coop—the two biggest food retailing chain-stores in Sweden—were early 
adopters of the self-scanning system for their checkout service, starting such service 
in 1999. The market for self-scanning is still growing and has not yet saturated, 
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which means respondents are indeed interested in cooperating with the researcher 
and look forward to gaining benefits from the results of the study. Second, given 
self-scanning at each store was considered a unit of analysis, hundreds of stores 
could participate in a survey. Thus, it is the only possible case that can satisfy an 
appropriate sample size for statistic testing requirement. Each store is relatively 
independent from headquarters (especially ICA stores), meaning their decision to 
implement self-scanning system is carefully assessed by each store owner or chief
manager.  

The mail survey within the Swedish food retailing industry was conducted in Study 
II. ICA (36.5 percent of the market share), Coop (17.5 percent), and Axfood (15.4 
percent) make up the three dominating food retailing chains in the Swedish food 
retailing industry, together accounting for approximately 70 percent of the market 
share (cf., ICA, 2007; Coop, 2005; Axfood, 2007). Other smaller food retailing 
chains (e.g., Matnara, Vivo and Rema stores) are conglomerated as ‘D-Group’, 
paralleling to the three biggest food retailing chains. Among the biggest three, 
Axfood had not implemented self-scanning at the moment of conducting this 
research, while most of the large-scale stores within the ICA and Coop chains had, 
such as Coop Forum and ICA Maxi. Moreover, some Vinn stormarknad (also 
referred to as ‘Vivo’) had also adopted the self-scanning system; however, these 
stores are only located in the Stockholm area and are not country-wide like ICA 
and Coop. They are rather few and also difficult to identify. Thus, only the self-
scanning adopting stores within ICA and Coop chains were identified through pre-
investigation to present the likely target population of this study—self-scanning 
adopting stores within the Swedish food retailing industry. At the time when Study 
II was conducted, 105 ICA stores and 57 Coop stores had been identified as survey 
objects in Study II. Two stores were excluded as they were used for pre-testing the 
questionnaire; the remaining 160 stores were used for the main study.   

4.5.2 Data Collection 
Questionnaires were mailed to the store owner or chief manager of every self-
scanning adopting store identified through the pre-investigation. The list of contact 
persons and addresses for ICA stores was collected from the respondents in the 
preliminary case study, while such a list for Coop stores (minus the contact persons’ 
names) was acquired from the company website. For the latter, in order to address 
the appropriate person, telephone calls were made to each reception desk to inquire 
about the chief manager’s name. The mail survey was chosen because it is relatively 
cheap and can be conducted by a single researcher while reaching a wide 
geographical area.  

When conducting the survey, a cover letter explaining the general purpose of the 
study and instructions of the survey, together with three copies of the 
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questionnaires (one for the manager and two for employees) and three return 
envelopes were mailed to each store owner or chief manager. The package of 
questionnaires was sent directly to the store owner or chief manager, who was 
asked to complete the manager’s questionnaire and forward the employee 
questionnaires to two ordinary cashiers. The managers’ questionnaire was four 
double-sided pages; the employee questionnaire was similar to the managers’ 
questionnaire but excluded parts 4 (additional contextual information about the 
store) and 5 (motivation to implement self-scanning), resulting in a total of three 
double-sided pages.  

The purpose of making an inquiry of employees is based on two considerations. 
First, given the target population of self-scanning adopting stores in Sweden, adding 
two employees for each store would lower the risk of having too few respondents. 
A test of significant difference between employee and manager perception 
regarding the same self-scanning process would indicate if it is appropriate to mix 
the two clusters. Second, if two clusters are significantly different in their 
perceptions concerning the same system, it would prevent the motivation to mix 
the two clusters but would still provide interesting results since they reflect both 
managers’ and employees’ perceptions, which differ.  

4.5.3 Questionnaire and Measure Development  
The main data collection instrument for Study II was the questionnaire. This 
section describes how the measures were developed for the questionnaire. 

The items in the questionnaire constitute measures of constructs included in the 
conceptual model. Above all, the conceptual definition and operational definition of 
each construct were developed in order to specify the domain of the construct and 
guide the development of measures. The choice of items was then based on a 
literature review of relevant scales combining the results from Study I (the 
qualitative study). Among these, items for measuring financial performance and 
capabilities and customer satisfaction were adapted from corresponding constructs 
developed by Morgan, Kaleka, and Katsikeas (2004). IT training developed by 
Powell and Dent-Micallef (1997) provided one scale for measuring employee training,
and the remaining scales were developed through discussion with experts in Study I. 
An extensive review of academic articles (e.g., Huselid, 1995; Koys, 2001; Rogers et 
al., 1994; Singh 2000) and marketing scales handbook (e.g., Bruner II et al., 2001) 
cast the importance domain for measuring employee job satisfaction (e.g., variety of 
activities, employee turnover, job motivation, job tension). Developing scales for 
measuring service quality was based on the result of a study by Anselmsson (2001) 
and focus on service quality gain (e.g., time, service availability) that could be 
obviously perceived by service providers. Developing scales for measuring cost-
efficiency was based on traditional productivity measurements adapted to a TBSS 
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context. Other constructs (e.g., TBSS promotion, the quality of customer inputs) were 
originally developed in this research through discussion with experts in Study I. 
Finally, the quantity of customer inputs was measured using a single item 
percentage of total sales through self-scanning (%).  

The questionnaire included three kinds of questions. The first type is phrased in 
descriptive statements; respondents answered using a seven-point Likert-type 
agreement scale (1 = strongly disagree, 7 = strongly agree). The second type is 
multiple choice questions; respondents can choose one or more applicable answers. 
The third type is fill-in-the-blank questions; respondents supply their own answers.  

The structure of the questionnaire is “resources service productivity overall 
firm performance” plus contextual questions. Resources and capabilities questions 
were put at the beginning to reflect the logic of the conceptual framework; 
moreover, because respondents are familiar with the situation of self-scanning 
implementation, they only need to choose the appropriate scale according to the 
real situation. Including easy questions at the beginning is very important to make 
respondents comfortable and cooperative with the author. Evaluation of performance
at the business process level and the overall firm level are relatively complicated 
since respondents need to recall the situation before the implementation of self-
scanning and compare it with the current situation. All first three parts used the 
seven-point Likert-type agreement scale questions, meaning respondents did not 
need to shift their understanding of the requirements to answer these questions. For 
additional contextual questions, either multiple choices or fill-in-the-blank 
questions were used. Only store managers were asked to answer contextual 
questions based on the fact. Demographics were also asked in the end. Finally, an 
open-ended question was included to ask respondents for any further comments.   

After an early version of the questionnaire was developed, a group of experts from 
both academia and industry were asked to comment on the representativeness and 
suitability of the questions. Amendments were made after many lengthy discussions. 
A Swedish translation version was also strongly suggested by this group of experts, 
who commented that people working in Swedish food retailing industry are quite 
reluctant to use English. The author had developed the same feeling during 
previous communications with many employees working in supermarkets. Thus, a 
Swedish questionnaire was considered a vital factor for encouraging responses. The 
translation and back-translation of the questionnaire into Swedish were conducted 
by Swedish native speakers. Subsequently, another group of experts (combining 
both academia and industry experts) was used to pre-test the Swedish version 
questionnaire. Before each additional pre-testing of the questionnaire, amendments 
were incorporated from previous pre-testing. Finally, field pre-testing was 
conducted in two local retail food stores in order to ensure that all the questions 
made sense and no problems were identified among real respondents in answering 
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questions. It was also a good chance for the author to discuss the details of survey 
implementation with store managers and prepare for any possible problems in 
survey implementation. The pre-testing further helped the author identify the time 
needed for completing the questionnaire; approximately 30 minutes was needed for 
the managers’ questionnaire and 15 minutes for the employees’ questionnaire. Three 
employees and two managers were used for pre-testing. In the end, no new issues 
or problems were mentioned by respondents. The questionnaire was considered 
ready for the formal survey. The final version of questionnaire used for the survey is 
provided in Appendix C-1, together with an English translation in Appendix C-2. 
The cover letters for both manager and employee are also provided in Appendix D. 

4.5.4 Data Analysis Methods 
In Study II, survey data were analyzed by using SPSS (version 14.0) for missing 
value analysis (MVA), descriptive statistics, and exploratory factor analysis (EFA); 
AMOS (version 5.0) was used for structural equation modeling (SEM) and 
hypothesis testing.   

Missing Value Analysis (MVA) 
SPSS provides many ways of dealing with missing data when conducting analyses. 
However, different approaches can have substantially different effects on the results 
obtained (Robson, 2002), especially when the data are non-randomly incomplete. 
Thus, conducting MVA mainly addresses three tasks: (1) a description of patterns of 
incompleteness, (2) an estimation of means, standard deviations, covariance, and 
correlations, and (3) an imputation of values. A two-sample t-test was used to 
determine if data are missing completely at random (MCAR). The t-values greater 
than 2.0 or less than -2.0 suggest that data are non-randomly incomplete. Besides t-
test could identify individual non-randomly completed variable, an overall MCAR 
test well known as Little’s MCAR test, which is a chi-square test for missing 
completely at random, was also used for a general evaluation. After examining 
means, standard deviations, covariance, and correlations with different approaches, 
the expectation-maximization (EM) method was used for the imputation of 
missing values (cf., SPSS missing value analysis 7.5). 

Descriptive statistics 
Descriptive statistics are ways of representing important aspects of the self-scanning 
system adopting stores in the Swedish food retailing industry. The two aspects most 
commonly dealt with in this way are the level of the distribution and its spread or 
dispersion (Robson, 2002). Statistics summarizing the level are known as measures of 
central tendency (i.e., mean); those summarizing the spread are called measures of 
variability (i.e., range, variance, standard deviation). Estimated standard deviation tells 
us something about the level of agreement among the respondents when they 
answered a particular question. When using a seven-point scale, if the estimated 
standard deviation is smaller than 1.0, it means the respondents were quite 
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consistent in their opinions; if it is larger than 3.0, it means siginifcant variability 
exists in their opinions (Hair et al., 2007).   

In addition, skewness and kurtosis are also summarized within descriptive statistics, 
which are considered below the context of the normal distribution (Robson, 2002). 
Multivariate normal distributions for indicator variables are considered a basic 
assumption for many multivariate techniques used in the following data analysis 
(e.g., structure equation modeling). When a distribution is symmetrical, the 
skewness is zero. With a positive skew (stretching to the right), we get a positive 
number; with a negative skew (stretching to the left), we get a negative number. 
The larger the absolute number is, the larger the skewness is. Skewness values larger 
than +1 or smaller than -1 indicate a substantially skewed distribution. Meanwhile, 
for a standard normal distribution, the kurtosis is zero. A large positive number 
means the distribution is too peaked while a large negative number means the 
distribution is too flat. Kurtosis values larger than +3 or smaller than -3 are 
considered problematic (Hair et al., 2007). 

Exploratory Factor analysis (EFA) 
Although an alternative version is referred as to confirmatory factor analysis (CFA), 
factor analysis is typically used as an exploratory tool (Robson, 2002). Yet the 
choice between CFA and EFA also depends on the nature of the study. As discussed 
in regards to the research purpose for Study II, this study maintains an exploratory 
nature. In particular, many newly developed constructs have never been validated in 
previous studies (e.g., customer input quality). Thus, for the measurement validation 
purpose, EFA other than CFA was used.  

Regarding the sample size, as a general rule, the minimum number of observations 
should be at least five times the number of variables to be analyzed (Hair et al., 
1998). Since the sample size in this study is 168, the ratio of observation to 
measures is close to 5, considering the full set of scales for conducting EFA. But by 
separating dependent variables and independent variables, the ratio of observation 
to measures is actually above 5 in every category (i.e., resource, productivity, and 
overall firm performance). 

EFA starts with a correlation matrix. For it to be worthwhile to carry out the 
analysis, the matrix should show a substantial number of significant correlations 
(either positive or negative) (Robson, 2002). Many versions of factor analysis exist, 
including canonical, alpha, image, and maximum likelihood factoring; however, one 
of the most commonly used is principal-components analysis (cf., Robson, 2002). For 
rotation method, varimax rotation was chosen because it is a well-proven rotation 
method, and it is easy to interpret the factor-variable correlations (cf., Hair et al., 
1998).    
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According to the criteria used to decide the number of factors to extract, latent root 
criterion (eigenvalue greater than 1) and percentage of variance criterion (explaining 60 
percent of the total variance setting as a satisfactory level) were considered (cf., Hair 
et al., 1998). The overall measure of sampling adequacy (MSA) was first measured 
using a KMO test. The critical value was considered as no less than .50. The same 
threshold values were also used for each individual measure in the sets (cf., Hair et 
al., 1998). After the initial solution was derived, additional trial solutions were also 
performed by setting exact factors to extract (one less and one more factor number 
than initially derived) in order to chose the best factor solution as the best 
representation of the data.  

To examine the suitability of individual items in the factor solution, the 
communalities and factor loadings of each measure were assessed. All measures with 
communalities below .50 were considered for deletion. In addition, based on the 
sample size (N=168), factor loadings less than .40 required a bigger sample size to 
be considered statistically significant (at the .05 level) (cf., Hair et al., 1998). 
However, factor loading ranging from .30 to .40 was also considered having 
practical significance (Hair et al., 1998).  

Structure equation modeling (SEM) 
SEM is statistical methodology that takes a confirmatory approach (Byrne, 2001). It 
consists of a set of linear equations that simultaneously test two or more 
relationships among directly observable and/or unmeasured latent variables. It is 
particularly useful when examining a series of dependence relationships 
simultaneously, where one dependent variable becomes an independent variable in 
subsequent dependence relationship (Hair et al., 1998). Seeing that the proposed 
conceptual model consists of four stages of subsequent dependence relationship and 
use multiple measures of proposed constructs, SEM was considered to be most 
appropriate for model specification and hypothesis testing in Study II. Although 
CFA procedures continued to be used in any separate model specification, the 
whole model specification remained exploratory in the sense that the focus was on 
the detection of misfitting parameters in the originally hypothesized model (cf., 
Byrne, 2001).        

The primary interest in SEM is to find “the extent to which a hypothesized model 
‘fits’ or, in other words, adequately describes the sample data” (Byrne, 2001, p. 75). 
The evaluation of the model fit should derive from a variety of perspectives and be 
based on several criteria that can assess model fit from a diversity of perspectives. In 
particular, these focus on the adequacy of (1) the parameter estimates and (2) the 
model as a whole (Byrne, 2001). At the individual path level, SEM estimates items 
loadings and measurement error along with their respective t-values, which need to 
be significant to support the hypothesized paths (see Table 4.2 for further 
information regarding parameter estimates). The second set of statistics deals with 
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the whole model fit. The most important of these statistics is the likelihood-ratio 
chi-square. Unlike traditional methods, SEM relies on non-significance. Fit indices 
ascertain if the covariance matrix derived using the hypothesized model differs 
from the covariance matrix derived from the sample. A non-significant difference 
indicates that the errors are non-significant, lending support to the model (Shook 
et al., 2004). Hence, technically speaking, the chi-square statistic should be 
insignificant with a p-value above .05 (cf., Gefen et al., 2000). However, this 
criterion is rarely satisfied because chi-square is sensitive to larger sample sizes and 
the power of the test (Gefen et al., 2000). Therefore, the ratio of chi-square to 
degrees of freedom and several comparative fit indices were developed to examine 
the whole model fit (see Table 4.2 for the threshold of commonly used model fit 
indices).  

Given findings of an inadequate goodness of fit through evaluation of model fit, the 
next logical step is to detect the source of misfit in the model (Byrne, 2001). 
Although parameter estimates together with residuals and modification index in 
Amos output provided information for specification searches, subjective judgment 
is of vital importance. Any further respecification is based on either theory or 
substantive meaningfulness (cf., Byrne, 2001).    

Table 4.2 summarizes the diagnostic tools in AMOS output, which provided a 
reference for model specification process. The complete analyses procedure is 
illustrated in Chapter 7 when presenting the results and analysis of they survey   
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Table 4. 2 Summary of Diagnostic Tools 
Model Fit Indices 

Chi-Squire 
²

The minimum sample discrepancy function 
p > .05 (preferably exceeding .10 or .20) 

Normed Chi-Square 
( ²/df) 

The minimum sample discrepancy function 
<2 (or <3, at least <5 )

Goodness of Fit 
(GFI)

GFI and related measures 
>.90

Adjusted Goodness of Fit  
(AGFI) 

GFI and related measures 
>.80

Comparative Fit Index 
(CFI)

Comparisons to a baseline model 
>.90

Root Mean Square Error of 
Approximation 
(RMSEA)

Measures based on the population discrepancy 
<.05 (or <.08, at least <.10) 

Parameter Estimates 

Feasibility of parameter 
estimates

Parameter estimates should exhibit the correct sign and size, and be 
consistent with the underlying theory. Examples of offending estimates 
are (1) negative error variance or nonsignificant error variance; (2) 
standardardized coefficients exceeding or very close to 1.0 

Appropriateness of standard 
errors 

Very large standard errors associated with any estimated coefficient are 
indicative of poor model fit. 

Statistical significance of 
parameter estimates 

The critical ratio (CR) presents the parameter estimate divided by its 
standard error. Based on a level of .05, the test statistics needs to be > 
+1.96 (two-tailed), or > +1.645 (one-tailed). 

Residuals and Modification Index 

Standardized residuals Any discrepancy between the restricted covariance matrix and sample 
covariance matrix is captured by the residual covariance matrix. The 
cutpoint is suggested at 2.58. 

Modification Indices (MI)  Represents the expected drop in overall ²value if the parameter were to 
be freely estimated. It should be considered as too large, and the cutpoint 
is suggested at 5. 

Expected parameter change 
(EPC)

Associated with each MI, represents the predicted estimated change in 
either a positive or negative direction. In AMOS, labled as “par change.”  

Source: Derived from Arbuckle (2005); Byrne (2001); Hair et al., (1998); Gefen et 
al., (2000) 
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4.6 Quality of Research Design 

4.6.1 Validity Issues 
Robson (2002) claims that validity, from a realist perspective, refers to the accuracy 
of a result. It is difficult (some would say impossible) to be sure about the actual 
state of affairs. However, it is possible to recognize situations and circumstances that 
make validity more likely. First in respect to content validity, information about the 
contact person(s) was collected in order to identify the appropriateness of the 
interviewees within each case. All interviewees had expertise knowledge of TBSS 
development and implementation. In addition, in a qualitative study, Yin’s (2003) 
solution for assessing construct validity is to use multiple sources of information, 
establish a chain of evidence, and have key informants review the report. 

The main advantage of employing multiple sources of information is commonly cited 
as permitting triangulation (Robson, 2002). Triangulation is a method of 
determining where something is by getting a “fix” on it from two or more places. 
Denzin (1988) suggested that this might be done in social research by using 
multiple and different sources, methods, investigators, or theories. In addition to the 
mixed methods (qualitative and quantitative approaches) adopted in the empirical 
study, triangulation logic was also reflected through different resources (e.g., more 
than one informant in some cases, primary and second data sources).  

Establishing chain of the evidence was performed in three steps. First, the literature 
review provided the basis for the general framework and justified the importance of 
the study. Second, Study I (the qualitative study) tried to fill in the gaps between 
the theory and the TBSS practice and focused on understanding the 
meaningfulness of each construct and relationship in reality. Following Study I, the 
research model was further developed and hypotheses were established. The 
questionnaire as an instrument of data collection allowed multiple quantitative 
methods for examining the data. These findings were also validated from the 
statistical analysis of Study II.  

In order to include key informants reviewing the report, at the end of several personal 
interviews, respondents were asked to comment on some of the conclusions (e.g., 
“Am I right that your overall perception about ….is ….? The investment of …. has 
paid off based on your description?).  

Since the constructs and measurements for Study II (quantitative study) were based 
on the results of Study I, the construct validity—sometimes referred to as face 
validity—was generally enhanced. In addition, Study II allowed multiple quantitative 
methods for examining validity. After data were collected, EFA was conducted for 
measurement validation. Convergent validity was obtained when all items of a 
construct strongly loaded on the factor and all items loaded significantly on their 
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underlying factor in CFA. Discriminant validity was also obtained when all items 
loaded weakly on all other factors. In addition, in a correlation matrix, items 
belonging to the same construct enjoyed higher correlation while items belonging 
to different constructs enjoyed lower correlation; this provided further evidence of 
convergent validity and discriminant validity. An additional interview was 
conducted with the self-scanning project manager in ICA AB, concerning the 
findings of the survey. By doing this, validilty of the survey results was also 
improved.   

4.6.2 Reliability Issues 
Reliability is the stability or consistency with which we measure something 
(Robson, 2002). In other words, will the measures produce the same results (e.g., 
relationships among constructs, model fit) in other TBSS contexts or in research 
repeated by other researchers? The first question has to do with generalizability. The 
ability (possibility) to generalize the results for both Study I and II is limited. First 
of all, a qualitative approach focuses on replication, not generalization. The logic for 
using multiple case studies in three categories of TBSS applications from three 
industries was to replicate each other and offer a better answer to the research 
problem under investigation. Second, a quantitative approach tends to seek more 
general descriptions to generalize the results to the whole Swedish food retailing 
industry in terms of the effect of the self-scanning system on firm performance. 
However, with a process-oriented approach, the measurements were very context-
dependent; therefore, the results were hardly generalized to other TBSS applications. 
However, they can be easily replicated in food retailing industry in other countries 
or industries that use similar self-scanning systems. With minor changes, they are 
also possibly applicable to other TBSS applications. Although the external validity is 
not the main concern in this quantitative study, it is possible to test the external 
validity through further studies. 

Would someone else conducting this research project come to the same 
conclusions if the same procedure were followed? First of all, the method was 
described as clearly as possible; thus, other researchers can understand and repeat 
the same procedures. Regarding the research design itself, as for the qualitative study, 
it is a difficult criterion to fulfill because interviews are more or less subjective. 
However, the literature review conducted prior to the qualitative study led to the 
categorization of data according to the general framework and comparison of the 
results of this study with those of previous studies of a similar topic. These attempts 
to avoid subjective error or bias made the qualitative study more credible and 
transferable. In the quantitative study, measurements that were used were carefully 
checked and validated against previous studies and adapted to the current context. 
For all the measurements used in Study II, a reliability test (i.e., Cronbach’s alpha) 
was conducted. Only one construct (customer inputs quality) was slightly lower 
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than a general threshold of .70; thus, all constructs are considered to have good 
reliability based on the Cronbach’s alpha test. Generally speaking, the quantitative 
study appears to be easier to be replicated. 

4.7 Summary 
Thus far this chapter has discussed the research purpose, approach, and strategy of 
the thesis and research design for study I and study II. The research design blueprint 
(see Figure 4.1) helps to summarize the overall process. 

 Study I         Study II

Figure 4. 1 Research Design Blueprint 

Research 
Strategy 

Sample 
Selection

Data 
Collection 

Descriptive Exploratory Explanatory

Quantitative 

Archival 
Analysis

Historical
Data

ExperimentCase Study 

Random

Document-
ation

Interviews Archival 
Records 

QuestionnaireObservation

Testing the Proposed 
Conceptual Model 

Research  
Purpose

Research 
Approach 

Qualitative 

Survey 

Judgmental

Development of 
Conceptual Model & 

Hypothesis 

Framework & Research 
Propositions from the

Literature Review

Target population 

Data 
Analysis

Structure Equation Modeling Data Reduction and Pattern-seeking  



89

Chapter 5

Results and Analysis of Case Studies

In this chapter, three case studies were conducted to understand better how service firms define 
and manage their TBSS investments as well as how they evaluate the impact on service 
process productivity and overall firm performance since implementing TBSS systems. These 
three cases involve large profit-making firms operating in three different service industries in 
Sweden representing three typical TBSS applications: self-check-in at SAS, internet banking 
at Nordea, and self-scanning at ICA. Each case will first present a background of the 
company. Then in accordance with the conceptual framework, the findings related to the 
investments/resources, service process performance, overall firm performance and investment 
payoff issues will be presented. Each case will end with a presentation of key findings. 

5.1 Case Study One: SAS Self-Check-In  

5.1.1 Company Information 
Scandinavian Airlines (SAS) was formed in 1946 through the merging of three 
national carriers in Denmark, Norway, and Sweden. SAS (e.g., SAS Sweden, SAS 
Norway), together with SAS individually branded airlines (e.g., Spanair, Blue 1) and 
SAS aviation services (e.g., SAS Ground Service), constitute the present SAS Group, 
which is the fourth largest European airline group and the Nordic region’s largest 
listed airline group. SAS, Spanair, and Blue 1 are members of the world’s largest 
airline alliance—Star Alliance. Through partnership in Star Alliance, the SAS Group 
can offer a worldwide network covering a total of 855 destinations in 155 countries.  

SAS Sweden was founded as a separate airline in 2004. The airline operates SAS 
Group’s air service to/from and within Sweden and coordinates the group’s sales 
activities in Sweden. As Sweden’s leading airline, SAS Sweden employs 1,615 
people and carries out 190 flights each day. In 2006, the airline carried 5.9 (6.4, if 
charter flights are included) million passengers (SAS, 2007). 

In 2006 SAS Sweden refined its concepts of “Nya Inrikesflyget” (new domestic 
flight) and “Nya Europaflyget” (new European flight) for domestic and European 
destinations, respectively. The new business models were well received by the 
market and noticeably improved SAS Sweden’s competitiveness. Revenue increased 
by 6.4 percent in 2006, totaling MSEK 8,273, due to a sharp improvement in the 
yield. Meanwhile, operating expenses fell by 4.5 percent despite much higher fuel 
costs. Income before tax improved by MSEK 904, reaching MSEK 507, due to 
diligent cost controls, a focus on capacity, and positive yield trends (SAS, 2007). 
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SAS Ground Services (SGS) was founded as a separate company from SAS in 2004, 
becoming the Nordic region’s largest full-service provider of airport-related 
services. SGS in Sweden has three parts: (1) Stockholm, (2) Gothenburg, and (3) all 
remaining airports. SGS offers everything from ground handling of passengers, 
baggage, and aircrafts to efficient operations such as automated check-in and 
boarding and centralized departure control. In addition to SAS, SGS has 77 
contracted customers and served a total of 129 airlines in 2006. That same year, SGS 
handled 75.9 million travelers, 487,835 departures, and 366,000 tons of freight and 
mail. SGS has subsidiaries in the Nordic countries and the United Kingdom. The 
company employs 6,627 full-time employee equivalents and is represented at 
approximately 160 airports in 43 countries. SGS is competitive in all units and 
contributes actively to the efficiency, simplification, and quality of the airlines’ 
activities at airports (SAS, 2007). 

In 2006, SGS’s revenue fell by 5.1 percent to MSEK 5,867. The drop was due to 
lower volumes, lower prices, and changes in products. SGS saw its biggest declines 
in volumes in Denmark and Sweden. The ongoing cost program has cut the unit 
cost by 1.1 percent. Income before tax declined by MSEK 104 to MSEK -7 (97), 
thanks to sharp falls in volume and prices (SAS, 2007). 

SGS separated from SAS in order to have more control of the business unit. In 
terms of external image, SAS and SGS represent the same company—SAS; 
however, in terms of internal policy, the two have different concepts and assume 
sole responsibility for their own profits or losses. The relationship between SAS and 
SGS in this case is that SAS is one of SGS’s customers; SAS buys ground handling 
services from SGS. According to different service packages, SAS specifies the 
services that SGS needs to offer.  

SAS needs to have a detailed plan to buy appropriate services from SGS in order to 
control costs. For example, if SAS predicts as additional 300 passengers for a specific 
flight, it must buy more services from SGS. The entire plan is based on contracts; 
therefore, SAS must have the capability of foreseeing the demand and deciding on 
the contract, although SGS has a normal plan and can establish some preliminary 
arrangements. For example, if SAS changes flights (e.g., cancellations of the flights), 
it needs to inform SGS at least six weeks in advance. In the case of airport self-
check-in kiosks, SAS is the product and content provider, while SGS takes care of 
the machines daily and offers integrated ground handling services. Thus, effective 
self-check-in processes require both SAS and SGS to work together as strategic 
partners.
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Figure 5. 1 Key figures for SAS (left) and SGS (right) 
Source: SAS (2007) 
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Since Sweden was chosen as the location for the entire empirical study, only SAS 
Sweden (hereafter SAS) and SGS in Sweden (hereafter SGS) were involved in this 
case. 

5.1.2 Resources/Investments
SAS’s self-check-in product portfolio includes airport products (e.g., self-check-in 
machine) and off-airport products (e.g., Internet check-in and mobile phone 
check-in). Both Internet and mobile phone check-in save passengers time and 
allow them to go directly to the gate; however, they can be used only when 
passengers do not need to check-in baggage. In contrast, airport self-check-in kiosk 
provides full check-in services and deals with all kinds of tickets, which is the focus 
of this case study. When the author use self-check-in hereafter, it means airport 
check-in kiosk, although some discussions are also applicable to other SAS self-
check-in options.

SAS initiated its self-check-in project very early, dating back to the early 1990s. 
Fifteen years ago, SAS launched the first kiosk in the market at Arlanda airport (in 
Stockholm). The self service product management manager of SAS (hereafter SAS 
Manager) comments that “The concept to offer self-check-in service at airports is similar to 
what banks were doing in early 1970s (e.g., ATMs). For simple travel, such as domestic 
point-to-point or similar travel within Scandinavia, check-in services are easily handled by 
customers themselves” (Tranæus-Bonnedahl, 2006).  

The investments for infrastructure are mainly the hardware—namely, the self-
check-in kiosks. The software already existed since it is the same as that was used 
before by employees. Printing boarding passes and packing tape is also not an 
additional cost since these items were previously needed as well. According to the 
SAS Manager, another big cost for self-check-in kiosk is the rental fees required for 
placing kiosks in each airport. In addition, because airport facilities are owned by 
the government, the number of kiosks allowed and where they can be placed are 
strictly regulated by the related authority. Obtaining support from the authority 
means getting in on the ground floor (Tranæus-Bonnedahl, 2006). Since SAS 
cannot set up self-check-in kiosks in every airport, it instead chose to maintain a 
strong position in its own market—namely, Scandinavia. 

Although it is possible for the application to use a common interface, in the 
Scandinavian market, SAS has been the leading airline company in self-service 
technologies, providing functionalities that no other provider can cover with the 
help of kiosks. Consequently, SAS cannot use other airlines’ kiosks as common-use 
interfaces. Moreover, competition issues might further limit such cooperation 
among airlines. SAS is not interested in making revenue by having other airlines use 
its self-check-in kiosks; SAS wants to keep the competitive advantage and its high 
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technical reputation7.

Airport authorities’ security requirements hinder the use of self-check-in services. 
Advanced passenger information (API) is required for certain routes or certain 
countries; therefore, passengers are prohibiting from using self-check-in in these 
cases. For example, passengers who travel to the USA cannot use self-check-in 
services. They are not allowed to put bag tags on their own package for a security 
concern. Many regulations have been established for international flights, while 
point-to-point travel in the domestic market or within Scandinavia remains much 
easier, making such travel more applicable for self-check-in.  

After initial implementation, the awareness of the self-check-in machine became 
vital. The SAS Manager comments that: “The passengers often overlooked the machines 
because they only looked up the manual check-in count” (Tranæus-Bonnedahl, 2006). 
Initially, a short video show was included on the company’s website to explain self-
check-in. Furthermore, employees sometime needed to lead passengers to the self-
check-in machines and teach them how to use the machine the first time; once 
passengers realized how easy it was to use them, they tended to repeat using the 
service the next time. Therefore, personal persuasion has been heavily used since 
summer 2003.  

However, the use of self-check-in became popular after SAS extensively adopted its 
e-ticket. The synergy effect between e-tickets and self-check-in is obvious. 
Recently, applications based on biometric technology have further enhanced the 
use of self-check-in, creating a seamless service process for passengers. The deputy 
station manager at Luleå airport (hereafter SGS Manager) comments that “Biometric 
technology is used to enhance SAS self-service. It is much easier for passengers since they do 
not need to manually show the ID card” (Norlund, 2007). Self-check-in services were 
marketed together with e-tickets, and SAS informed its customers of these features 
through its frequent flier program—European bonus. Consequently, by 2005, self-
check-in had ultimately replaced manual check-in for domestic flights. 

Generally speaking, the self-check-in kiosks have functioned quite well after their 
implementation at the airport. The main problems reported include paper jam 
(Norlund, 2007; Tranæus-Bonnedahl, 2006). SGS front-office employees need to 
know how to deal with such basic problems. Sometimes this requires switching the 
machines off and on. Indeed, the kiosks as easy-to-use technology and SGS front-
office employees usually fix problems such as paper jams without asking for help 
from technicians (Norlund, 2007).  

In addition to technical problems, customer uncertainty behaviors sometimes create 

                                                       
7 Author’s notes: A similar situation initially arose among banks owning respective ATMs in the same local area; 
however, nowadays it has become more popular to have each bank’s application in common-use interfaces.
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problems. Even in summer 2007, employees are always present at the check-in area 
to deal with passengers’ problems when using the self-check-in kiosks. Employees 
offer help upon request and sometimes even approach customers who appear to be 
having difficulties. The number of support employees available at the check-in area 
is adjusted according to the number of flights and passengers expected. In big 
airports (e.g., Arlanda airport), one or two service desks are available for self-check-
in (offering manual check-in services when necessary) in addition to the support 
employees monitoring the self-check-in kiosks.  

5.1.3 Service Process Performance
SGS maintains certain service efficiency and quality levels according to its 
agreement with SAS. SGS works systematically on quality. Safety, punctuality, and 
service are continuously tracked. Its safety target is zero incidents. Punctuality and 
service are measured, among other things, by the percentage of delays caused by 
ground handling, waiting time for check-in, and waiting time for baggage claim. 
SGS also maintains the self-check-in machines and takes care of passengers who use 
them. A better service flow relies heavily on a good communication among the 
people who work at various positions in the airport: inside (e.g., crews in the 
check-in area), outside (e.g., loaders), and on board (e.g., crews on board and pilots) 
(Norlund, 2007). Al these people need to communicate with each other in order to 
enhance the flow and check-in is only the first step in the whole service process at 
the airport (see Figure 5.2)  

Figure 5. 2 Service Process at the Airport 
Source: SAS (2007) 

The concrete measurements for service process performance include self-check-in 
adoption rate, time, and customer satisfaction concerning self-check-in services.  

“At first, customers were afraid if something went wrong or if the machine ate the paper 
ticket…people got used to it now since they are aware of it for such a long time” (Tranæus-
Bonnedahl, 2006). Although the diffusion process of self-check-in takes some time, 
the SAS Manager believes that Swedish people are rather high tech-ready in 
comparison with people in other European countries: “In the south of Europe, 
customers might not easily accept so many self-services” (Tranæus-Bonnedahl, 2006).
Since the summer of 2005, SAS has experienced 100 percent self-check-in for 
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domestic check-ins and 50 to 60 percent self-check-in for international flights, 
which are considered quite good market performances according to the SAS 
Manager (Tranæus-Bonnedahl, 2006). 

According the SGS Manager, the various check-in methods means passengers only 
need to arrive 20 minutes in advance for check-in with luggage and 15 minutes in 
advance for boarding—a significant reduction from the time required in the past. 
Consequently, customers experience a much quicker overall travel time with flights 
than before (Norlund, 2007). Although it is difficult to estimate the time required 
exclusively for check-in procedures, by comparing how many passengers wait in 
line for the check-in service, the SGS Manager estimates the situation at Luleå 
airport: “There used to be about 12 passengers in the queue while nowadays there are 
around 4” (Norlund, 2007). Thus, queue time is much less for the passengers. 
Moreover, passengers do not have to stand in line waiting for the check-in counter 
to open; instead they can utilize one of the various options available to them, 
including self-check-in kiosks at the airport, Internet check-in, mobile phone 
check-in, etc.   

SAS has conducted a survey on customer satisfaction with airport check-in kiosks. 
The results suggest that infrequent travelers do not like self-check-in services, and 
some elderly people dislike it. However, for the majority, self-check-in services 
endow passengers with more control over their trip. Moreover, the availability of 
check-in services has greatly improved since there is no need to limit the check-in 
service open time. This further eliminates waiting time in queues. Even if queues 
sometimes occur in front of the luggage desk8, the queue moves quite quickly. 
Consequently, customers perceive an enhanced service quality, and customer 
satisfaction has increased. 

However, the SGS Manager points to the inflexibility and inadaptability of the self-
check-in kiosk. Problems may arise when new business concepts emerge after the 
implementation of self-check-in machines. Employees, when they manually check 
in passengers, can easily adjust to any policy change and new business concepts; in 
contrast, out-of-date machines may not support the new business concepts; 
changing the machines is more difficult and potentially time and resource 
consuming (Norlund, 2007). In addition, since self-check-in kiosks have replaced 
many frontline employees, to some extent the machines now represent SAS at the 
airport. The information must be carefully designed and keep consistent with their 
business concepts; otherwise, the potential for customer to get confused can 
increase. “All the channels must express the same message” (Norlund, 2007).

                                                       
8 Self-service for dropping luggage is tentatively provided at Luleå Airport since summer, 2007.  
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5.1.4 Overall Firm Performance  
With the help of self check-in kiosks, it is possible to lower the operating costs. 
SAS could immediately lower its cost by buying fewer services from SGS. However, 
it is difficult to determine to what extent the overall financial performance 
improvements stem from the implementation of self-check-in. Many other business 
practices, such as e-tickets and the new point-to-point flights program in Europe, 
have also enables SAS to lower the cost of its offerings. Such cost advantages 
allowed SAS to enter the cheap tickets market, which has resulted in significant 
sales growth. Satisfying the increased demand for check-in services involved simply 
adding more self-check-in kiosks.  

Although self-check-in has the potential to bring SAS many benefits, it is not the 
only reason explaining the recent incredible firm performance improvement in SAS. 
SAS has made every effort to improve the efficiency for passengers when they 
travel; check-in is only one link in the whole travel chain. “The overall firm 
performance improvement cannot be easily attributed to single business practice, such as the 
self-check-in service. Self check-in, e-ticket, point-to-point flights program, and related 
marketing strategies have a synergy effect on customers’ perception of SAS’s service offerings 
and, as a consequence, they jointly influence the overall firm performance” (Tranæus-
Bonnedahl, 2006). Finally, through new technology initiatives, SAS is also enjoying 
building a strong branding (Tranæus-Bonnedahl, 2006).  

SGS Firm Performance 
Since SGS and SAS are strategic partners under the SAS group, the impact of the 
SAS check-in on SGS’s firm performance is also a related issue. However, it is even 
a trickier question to determine the impact of the SAS self-check-in on SGS’s 
overall performance. On one hand, labor cost savings may occur since customers 
are now doing part of the work employees used to do. According to the SGS 
Manager, the cost savings is apparent, although it is difficult to tell to what extent 
the labor cost saving stems from the use of self-check-ins since many other 
solutions also influencing labor costs were implemented simultaneously (Norlund, 
2007). On the other hand, given that SAS now buys fewer services from SGS, the 
sales volume has been significantly shrinking, as reflected in the SAS group’s annual 
report, which states that in the most recent three years, SGS’s pre-tax income has 
continuously declined (see Figure 5.1). However, this is a liberalized market, where 
the customer controls everything: “We don’t have any choice because our customers decide 
what they want to buy from us” (Norlund, 2007). The SAS self-check-in has caused a 
huge change in SGS services. According to the SGS Manager, “We have commanded 
many capabilities good for the traditional way of doing business, but those skills are not useful 
anymore because customers don’t want them at all” (Norlund, 2007). The revolution 
continues, and SGS needs to develop capabilities better suited for the new service 
environment. 
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5.1.5 Investment Payoff  
All the kiosks have been completely paid off since they are already five years old. 
According to the SAS Manager, the machines usually paid off within one year. The 
future of customer self-services at SAS is believed to be, according to the SAS 
Manager, based on the mobile phone. The current SAS mobile portal provides SAS 
passengers access to an array of Internet services via mobile phones. Accessible, 
mobile and flexible are the characteristics of the firm’s mobile-based services. 
Technology development continues: mobile tickets, check-in at home, and boarding 
pass printing on an ordinary printer may make checking in via a self-check-in 
kiosk unnecessary.  

5.1.6 Key Findings  
A summary of key findings in SAS case is provided in tabular form in Table 5.1. 

Table 5. 1 Summary of key findings-SAS 

Concepts Operational Definition Key Findings 

Firm 
Resources 

Respondents’ descriptions of 
TBSS-related firm resources, 
including TBSS application and 
other complimentary 
organizational resources (e.g., 
human resources, physical and 
financial assets) that are brought 
into a TBSS production system 
ready for customers to use.  

Technology resources of SAS self-check-in 
mentioned by the respondent includes only 
hardware self-check-in kiosks, not software.  
Synergy effect with e-ticket and biometric 
technology is evident. 
Employee training and employee self-
education is important.  
TBSS Promotion: target marketing through 
frequent flier program and personal persuasion. 
Target Service: point-to-point domestic flights 
or flights within Scandinavia other than 
international flights, which are more 
complicated and under many security 
regulations. 
External resources that are available to the 
firm: support from the related authority within 
Scandinavia area. 
Good function of self check-in. Even if there is 
any problem occurred, i.e. paper jam, it is an 
easy tech just like fax machine or printer, 
employee can solve it without any help from 
technician.
Good relationship with strategic partner (SGS) 
and its support in using self-check-in. 
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Concepts Operational Definition Key Findings 

Firm 
Capabilities 

Respondents’ descriptions of 
firm-specific TBSS capabilities, 
including information-based 
intellectual capabilities and 
relational capabilities that are 
developed over time through 
complex interactions with TBSS-
related firm resources and 
customers as users. 

SGS provides many strong capabilities for offering 
personal-based services that are not applicable to the 
new environment. New capabilities need to be 
developed for the new service environment.  

Customer 
Inputs

Respondents’ descriptions of 
additional contributions provided 
by customers into TBSS 
production, including both 
quantity and quality dimension; 
quantity side of customer inputs 
are represented by customer TBSS 
usage or sales volume through 
TBSS, while quality side of 
customer inputs refers to accuracy 
of customer performing self-
service 

Self-check-in adoption rate: Since summer 2005, 100 
percent self-check-in for domestic flights and 50 to 60 
percent self-check-in for international flights. Such a 
high adoption rate stems from the fact that self-check-
in is compulsory for domestic flights. 

Internal 
Efficiency 

Respondents’ descriptions of 
overall cost-efficiency based on 
resources actually consumed 
against resources used to be 
consumed to serve certain group 
of customers. 

Self-check-in is only the first step in the entire 
service process at the airport. It is difficult to 
define resources used for only check-in 
services, and set performance indicators for 
only check-in services.  
In general, lower operating costs for SAS for 
SAS immediately purchase fewer ground 
service from SGS. 
Lower operating costs for SGS for SGS save 
labor cost by withdrawing employees from 
check-in desks. 

External 
Effectiveness 

Respondents’ descriptions of 
overall service quality perceived 
by customers, based on actual 
output quality, including both the 
process and the outcome of the 
process, perceived externally by 
customers against customers’ 
expectations. 

Time, time spent at airport before departure, 
queue time for check-in services: Flying has 
become faster for customers because the time 
spent at the airport prior to departure has 
decreased significantly.  
Due to the difficulty in estimating the time for 
only check-in services, average queue time is 
used, which has also been reduced due to self-
check-in facilities.  
Furthermore, the unlimited check-in service 
open hour means availability of check-in 
services has improved.  
Frequent traveler versus casual traveler, casual 
travelers dislike self-check-in; younger traveler 
versus elderly traveler, elderly travelers dislike 



99

self-check-in; Swedish people versus other 
countries, Swedish people are more tech-ready.
Potential problems: Inflexibility and 
inadaptability with self-check-in; serves as the 
only customer contact at the airport; 
information accuracy and consistency is 
required 

Capacity 
Utilization 

Respondents’ descriptions of 
actual output quantity against 
potential output from the service 
capacity available. 

The number of support employees available at the 
check-in area is adjusted according to the number of 
flights and passengers expected. 

Employee 
Job 
Satisfaction 

Respondents’ descriptions of 
front-office employees’ overall 
affective evaluation of the job 
situation after TBSS has been 
implemented 

Not mentioned during the interviews. 

Customer 
Satisfaction 

Respondents’ descriptions of 
customers’ overall evaluation and 
consumption experience with 
TBSS over time. 

Technology reputation and strong branding.

Financial 
Performance 

Respondents’ descriptions of their 
firm’s financial performance since 
the implementation of TBSS, 
based on objective measures (hard 
figures) from accounting books or 
financial reports. 

It is difficult to determine to what extent the overall 
financial performance improments stem from the 
implementation of self-check-in, since many other 
business practices impact financial performance, at the 
same time.   

Other comments: In the SAS case, when they implemented self-check-in, SAS 
immediately purchased fewer ground service from SGS. It is possible for SAS to 
decrease the traditional service capacity immediately because the labor structure is 
highly flexible based on the outsourcing business model. However, a huge 
operating cost saving of SAS was actually at an expense on the declining turnover 
for SGS. Although SGS also save labor cost in offering check-in services, 
considering the declining turnover, the profit of SGS is actually shrinking during 
2005-2006 (more information see Figure 5.1).  
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5.2 Case Study Two: Nordea Net Bank 
5.2.1 Company Information 
Nordea arose from a complex integration of four different banks belonging to four 
principal countries with four different cultures and distinct languages in 2001. The 
four banks were the Finnish Merita Bank, the Swedish Nordbanken, the Danish 
Unibank, and the Norwegian Christiania Bank og Kreditkasse. The new Nordea 
group includes Nordea Bank Sweden, Nordea Bank Norway, Nordea Bank Finland, 
and Nordea Bank Denmark and insurance companies Vesta, Livia, and Nordea Life 
as well as a number of subsidiaries dealing with leasing, real estate, and securities 
services. Headquartered in Stockholm, Sweden, Nordea Group is the leading 
financial services group in the Nordic and Baltic Sea region, with 10 million 
customers (of which 4.6 million are also e-customers), 1,100 bank branches, and 
29,000 employees (Nordea, 2007a). Its market share is significant, with 40 percent 
in Finland, 25 percent in Denmark, 20 percent in Sweden, and 15 percent in 
Norway. By the end of 2006, Nordea had a consolidated balance sheet total of 
EUR 346,890 million. The operating profit for 2006 increased by 25 percent, 
amounting to EUR 3,820 million, and the return on equity was 22.9 percent 
(Nordea, 2007a).  

The head of the planning control unit of Nordea comments that: “Financial services 
are suitable to be offered through the Internet since they are information based and easily 
created online, unlike physical goods-based services that still have some physical attributes”
(Tainio, 2007). Nordea Net Banking was launched in the market in 1996; today it 
has become one of the largest electronic banking providers in the world. Before 
that, Nordea launched its first personal telephone bank (1982), the first PC bank 
(1984), the first personal mobile bank (1992), and the overall PC bank (1994) 
(Nordea, 2007b). Nordea believes that adding channels and access devices means
adding values: “One service agreement covers all channels—customers can use any device!” 
(Tainio, 2007).

Sweden is the biggest market in the Nordic region and a market in which Nordea 
has identified significant growth opportunities. In line with the growth strategy for 
Sweden, nine new branches and venues in the Stockholm and Gothenburg regions 
were opened in 2006. In addition, the distribution capacity was developed further 
in 2006, with recruitments to both the corporate and private sales force. 
Personalized financial services involving loans and savings, including advice on life 
insurance and pension savings—areas where Nordea sees substantial opportunities 
to do more business with existing customers—are the focus of expansion. The 
strategy is starting to show results, with sales increasing mainly in the private market 
(Nordea, 2007a). 
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Table 5. 2 Marketing Positions of Nordea Bank Sweden: 2006 (left) and 2005 (right) 

Source: Nordea (2006) and Nordea (2007a) 

Internet Banking in Sweden 
Skandinavska Enskilda Banken (SEB) was the first commercial bank to aggressively 
develop its electronic banking service, launching Internet banking for private 
customers in December 1996. Other large financial groups, including Nordea, 
quickly followed. During the final four years of the 1990s, all large Swedish banks 
invested heavily in the development of their Internet banking services. The Internet 
banking services offered by the four largest Swedish banks (i.e., Nordea, SEB, 
Swedbank, and Handelsbanken) are quite competitive and quite similar to each 
other. The number of Swedish Internet bank customers has been rapidly increasing 
since 2000, as shown in Figure 5.3. The reasons for such rapid penetration of 
internet banking in Sweden are suggested by Suominen (2001) as follows: 

An existing efficient payment system based on account transfers, with the 
possibility to use bankgiro or postgiro;  
A high level of technological readiness in Sweden, including both Internet 
adoption and mobile phone adoption; and 
Corporations that are encouraged to provide their employees with PCs as 
an incentive to enjoy tax cuts. 
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Netbank Customers
Dec 1997 - Dec 2006
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Figure 5. 3 Net Bank Customers in Nordic Countries 
Source: Nordea (2007b) 

5.2.2 Resources/Investments 
Nordea’s Internet banking solution is centralized by Net Bank at Nordea. The basic 
logic for Net Bank is not a “bank in a bank”; all customers are still customers 
belonging to each branch. Profits are distributed directly to the branch to which 
customers belong, according to where the customer initially registered. “The fees we 
charge customers for having some services through the Internet go directly to the branch office 
even though in this case the branch office did not do anything for the customers” (Tainio, 
2007). Meanwhile, the costs of Internet banking are also shared by branch offices; 
such costs often follow a fix cost rather than a variable cost regime. Therefore, the 
bottom-line effects were reflected at the branch office level instead of the aggregate 
level. As the number of Internet bank customers increased, average costs lowered 
and bottom-line effects appeared.  

However, this multi-channel strategy made it difficult to identify the sources of this 
bottom-line effect: “We don’t know if the same customer who adopts Internet banking 
services also visits branch offices sometime while offline customers also obtain information from 
Internet” (Tainio, 2007). Consequently, the relationship between the Internet bank 
customer base and the bottom-line effect is moderated by how often Internet bank 
customers visit branch offices as well as how offline customers make use of website 
information. “It is not easy to distinguish such an in-and-out effect” (Tainio, 2007). 

“By having this net bank logic, branches won’t consider Internet channel as a competitor and 
only see it as one extra channel to serve their customers” (Tainio, 2007). It is easier for 
each branch office to promote Internet banking and try to make good use of the 
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resources. The impact of Internet banking, therefore, depends on how customers of 
each branch react to Internet banking services and how they behave.   

Since the investment in Nordea Net Bank has involved so many different projects 
during the past years, it is challenging to collect figures about the specific costs and 
the return allocation (Tainio, 2007). Further reinforced by the manager of net bank 
unit, Nordea Sweden, the cost for the basic Internet bank remains a very tricky 
question—hardware, software, log-on tools, marketing work, and customer 
education costs all contribute to the cost (Borelius, 2006).

The first stage of developing the Internet bank in Nordea started with an intensive 
direct marketing plan to existing telephone bank customers and through branch 
offices to ordinary bank customers. “Sell the net bank to your customers and make them 
sign an agreement to use net banking services, and most importantly customers should use 
Internet banking later on” (Tainio, 2007). Nordea has engaged all staff to sell Internet 
banking services to its customers because “if no customers use the system, it is no use at 
all” (Tainio, 2007). By consistently developing and maintaining the work, today 
virtually all banking services and increasingly e-services are provided from the 
common-use interface (solo) at Nordea (see Table 5.3). So far 4.6 million Nordea 
customers are Internet bank customers, making the bank the leader among 
electronic banking providers in the world. The next level for developing the 
Internet bank services will be to offer more personalized financial advice with 
customized value (Nordea, 2007b).  

Table 5. 3 Net Banking Services for Private Consumers at Nordea 
1982 Balances and payments in PC 

1988 Equity transactions 

1992 E-identification 

1996 Net banking, Mutual Funds, “Solo Market” 

1998 E-loans, E-billing, E-signature, E-shopping payment 

1999 Solo services available through WAP phone; Foreign payments, E-
student loan, Life insurance 

2000 E-salary, WAP-trading, E-mortgage 

2001 General Insurance, Time deposits, Foreign equities 

2002 Time deposits; Warrants 

2003-2005 ePI e-invoicing, ePI C2B XML 

Source: Nordea (2007b) 
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In Sweden, large banks heavily invested in electronic banking at practically the 
same time—the late 1990s. For competitors who launched Internet banking in 
more recent years, although they have enjoyed lower technology costs, their 
Internet banking customer base is not very big. The early adopters of Internet 
banking might pay more for the same infrastructure, but they developed the 
services along the years and learned how Internet customers behave online: “You 
can buy technology and copy that and even save the cost, but you cannot copy the knowledge 
of the customer behavior and internal management experience” (Tainio, 2007). This 
respondent stresses that it is very critical to understand customers’ behavior and the 
Internet as a new marketing channel.  

Although services through the Internet cost less than manual services, such huge 
development and maintenance expenditures mean it is not free. Many current 
Internet-based intermediaries provide customers with a handy tool to compare 
prices for similar offerings. At the same time, newcomers in the financial market 
enjoy relatively lower entry barriers thanks to the Internet—i.e., the costs 
connected with starting a business and achieving critical mass with regard to 
customers is not as high as before. Today, new companies do not need to establish 
far-reaching office networks. All these factors create even more serious competition 
in today’s financial industry. The competition surround price always exists. “If we 
charge nothing for customers using Internet services, the bank will go bankrupt” (Tainio, 
2007). This respondent believes that customers consuming self-services does not 
equate to doing everything themselves, meaning they do not need to pay for such 
services; instead, if customers appreciate the values and benefits self-services offer, 
they should consider paying for self-services as well. Furthermore, the service 
provider should not overly stress a lower price strategy. Service offerings among 
different banks are not exactly the same; thus, the price for different offerings 
should not be comparable. “Service innovation is very important to avoid simple price 
competition” (Tainio, 2007).  

5.3.3 Service Process Performance 
Productivity of Internet banking can be measured in different ways. One such way 
is to measure transactions through Internet banks. The cost-efficiency of Internet 
banking is highly related to the mass of transactions through the Internet bank. 
“Only if the majority of the customer base starts using Internet banking could we say it is a 
cheaper way to serve customers” (Tainio, 2007). The number of log-ons and payments 
through Internet banking from 2002 to 2006 are shown in Table 5.4. The unit cost 
(cost of each transaction) is clearly lower than with similar manual services.  
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Table 5. 4 Statistics about Log-ons and Payments through Internet Banking in 
Nordic Countries  

Source: Nordea (2007b) 

Another indicator of Internet bank productivity is availability: Internet banks 
should be available 24 hours, 7 days a week and offer 100 percent (or extremely 
close to 100 percent) error-free functions. Twenty million log-ons every month 
equals almost one million log-ons per day.  

“By monitoring the capacity utilization especially during rush hour 
(demanding peak), we follow very closely the number of log-ons and number 
of transactions; therefore, we can increase the server and system capacity and 
avoid a system collapse […] We need to have enough IT capacity for 
customers demanding bank services through [the Inter]net bank and especially 
for some peak hours. For example, early mornings on workdays when people 
use bank services before they start work, during lunch time, and there is 
another peak point in the early evening when people finish work and return 
home” (Tainio, 2007) 

Servers and systems at Nordea are maintained at a sufficiently high level to serve 
customers even in those peak hours. This capacity of Internet banking has increased 
along with the growth in the Internet bank customer base. The respondent 
compared the Internet bank capacity since its inceptions: “The capacity of the net 
bank in early 1990s cannot meet the demand of internet customers today” (Tainio, 2007)

Considering the Internet bank’s full capacity, the respondent indicated that “the
productivity of the net bank is always undeveloped …but the productivity can be improved 
with time” (Tainio, 2007). The number of Internet bank customers continues to 
grow. In the early stages, some elderly customers shied away from adopting these 

Log-ons

Jan - Dec 02 Jan - Dec 03 Jan - Dec 04 Jan - Dec 05 Jan - Dec 06 Growth Change
Denmark 21 066 347 25 330 416 31 803 025 38 563 023 44 572 923 16 % 6 009 900
Finland 43 346 888 50 387 174 60 870 056 70 663 993 80 184 082 13 % 9 520 089
Norway 8 221 761 10 927 329 14 232 076 16 636 334 19 882 198 20 % 3 245 864
Sweden 31 210 483 43 495 678 58 962 769 76 493 223 93 596 910 22 % 17 103 687
Nordea 103 845 479 130 140 597 165 867 926 202 356 573 238 236 113 18 % 35 879 540

Payments

Jan - Dec 02 Jan - Dec 03 Jan - Dec 04 Jan - Dec 05 Jan - Dec 06 Growth Change
Denmark 12 953 621 15 256 609 18 118 160 20 348 935 22 299 159 10 % 1 950 224
Finland 54 065 311 63 093 234 74 553 250 84 393 189 93 745 897 11 % 9 352 708
Norway 9 439 811 11 877 534 14 514 792 16 361 428 18 823 948 15 % 2 462 520
Sweden 44 946 933 55 974 511 65 494 266 73 119 507 80 044 467 9 % 6 924 960
Nordea 121 405 676 146 201 888 172 680 468 194 223 059 214 913 471 11 % 20 690 412
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services; however, as the years passed, they have also come to heavily adopt Internet 
banking. “The trend is that all kind of customers will use internet banking system” (Tainio, 
2007)!

As for net bank contributing to the general cost efficiency, the manager of net bank 
unit of Nordea Sweden comments that labor cost saving and sharply decreasing in 
paper work contribute to cost efficiency (Borelius, 2006).  

5.2.4 Overall Firm Performance  
Nordea conducts a survey on customer satisfaction once or twice a year and 
sometimes conducts a special survey for a particular service or a newly launched 
service. Generally speaking, Internet bank customers are more satisfied than 
branch-based customers according to the survey results. “It might because Internet 
customers received a lot of values—24-hours and 7-day access, convenience, no travel to service 
site (time and place independence)…” (Tainio, 2007). Many Internet bank customers 
have had no reason to visit the branch office in many years. However, the manager 
of net bank unit in Sweden also mentioned that Internet bank customers are less 
loyal than normal customers who usually visit local bank since another financial 
supplier is only “one-click” away. “Net customers are younger and less loyal” (Borelius, 
2006).  

Nordea also gathers feedback on employee satisfaction every year. Employees at 
Nordea did not consider Internet banking as a competitor or risk to their job: 
“Because even if our bank didn’t adopt Internet banking, other banks would have it and 
customers will leave us if we do not have it” (Tainio, 2007). Instead, employees perceived 
more benefits from offering Internet banking because they would no longer need 
to do repetitive or boring tasks. Thus, it is a win-win situation for both employees 
and the firm. In the short term, employees could use saved working hours to 
complete other tasks—i.e., personalized investment advice to create more revenue 
for Nordea. In the long term, Nordea could hire fewer people. Nordea reduces the 
number of employees in a very soft way—for example, by eliminating numbers 
through retirement or laying off people approaching retirement age while 
providing additional compensation (Tainio, 2007).  

Change in customer behavior also transformed employee’ job description and 
behavior (Borelius, 2006). Employees have been freed up from repetitive tasks and 
focus on other value-added areas. “Recently in Sweden, actually we are trying to attract 
more people to work for Nordea in order to strengthen our power to keep customers being in 
contact with us” (Tainio, 2007). By eliminating manual work, employees focus on 
other areas (e.g., personalized financial advice). “Our staff could set up more interviews 
with customers and promote new services to them” (Tainio, 2007).  
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When talking about profitability, which has improved in recent years, the reason for 
such improvement is that the Internet bank has been an enabling service; in 
addition, it has also rebounded during the recovery from the economical depression 
in the early 1990s while reducing overall capacity by closing unnecessary branch 
office sites (Tainio, 2007). 
The effects of Internet banking on the bottom line can be understood from several 
aspects. It is not only about cost reduction; financial services are available through 
the Internet at any time, meaning customers can consume bank services more often. 
For example, customers can trade stocks whenever and wherever they want (place 
and time independence). By increasing the use of bank services and consuming 
more financial services through Internet banking, customers create a win-win 
situation for both customers and the bank since it creates values for customers and 
more revenue for the firm (Tainio, 2007). This respondent summarize both direct 
and indirect impacts of Internet bank on the bottom line; the direct impact occurs 
through costs saving for labor and other immediate costs while the indirect impact 
is that the Internet bank enables customers to remain satisfied, meaning customers 
will consume more financial services and increase revenue  

5.2.5 Investment Payoff  
The net bank unit at Nordea is only responsible for channel construction, 
development, and maintenance, but many other service units are responsible for 
services development and providing meaningful content for Internet banking. The 
unit does not focus on revenue generation, but on cost control. For each service 
unit, it is possible to monitor the number of transactions of a certain service—for 
example, stock trading—occur through the Internet bank versus through a branch 
office. Thus, it is possible to determine the payoff of different services in the 
aggregate level. On another hand, because costs and profits are also allocated to 
each branch office, it is also possible to determine the payoff of each branch office 
using the Internet bank by aggregating different service offerings through the 
Internet bank. In other words, it is possible to determine which service has already 
paid for itself through Internet banking and which branch office has recouped its 
costs by using Internet banking.  

Estimation by the head of planning control unit of an average one to two years to 
recoup the investment costs might reflect his optimism. He also pointed out that 
paying off investments in different service processes varies significantly; some 
services might need six month while others require more than four years. The 
economy of scope and scale as well as a large customer base helps recoup expenses 
more quickly.  

Mobile banking is the next step in banking industry—actually, it is already possible 
to access some services via a WAP phone. As mobile technology develops at a very 
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fast pace, the possibilities for developing full mobile banking services exists. In 
comparison with Internet banking, which customers access from home or work, 
mobile banking is completely place independent. The banking industry must 
maintain its level of trust with the consumer. If the physical service site is no longer 
necessary to access bank services, then human contact through an Internet band 
mobile device will become critical to establish new contacts and trust. Employees 
of the banking industry will be required to do less repetitive manual work, but they 
will meet customers more often and offer customers more personalized financial 
advice.  

5.2.6 Key Findings  
A summary of key findings in Nordea case is provided in tabular form in Table 5.5. 

Table 5. 5 Summary of Key Findings-Nordea 

Concepts Operational Definition Key Findings 

Firm 
Resources 

Respondents’ descriptions of 
TBSS-related firm resources, 
including TBSS application 
and other complimentary 
organizational resources (e.g., 
human resources, physical and 
financial assets) that are 
brought into a TBSS 
production system ready for 
customers to use.  

The Internet bank is not a “bank in a bank.” 
The multi-channel strategy defines the Internet 
bank as only a channel complementary to the 
branch office, much like telephone banking; 
therefore, branches do not consider Internet 
banking to be competitor and can actively 
promote it to their customers.
TBSS promotion: direct marketing to telephone 
bank customers, personal selling, and engaging 
all staff in selling Internet banking. 
Solo as a strong brand name

Firm 
Capabilities 

Respondents’ descriptions of 
firm-specific TBSS 
capabilities, including 
information-based intellectual 
capabilities and relational 
capabilities that are developed 
over time through complex 
interactions with TBSS-
related firm resources and 
customers as users. 

Early move benefits: establishing a strong 
Internet bank customer base as well as mastering 
the know-how and capabilities required
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Concepts Operational Definition Key Findings 

Customer 
Inputs

Respondents’ descriptions of 
additional contributions 
provided by customers into 
TBSS production, including 
both quantity and quality 
dimension; quantity side of 
customer inputs are 
represented by customer 
TBSS usage or sales volume 
through TBSS, while quality 
side of customer inputs refers 
to whether customers have 
done as good a job as the 
service provider expects them 
to do. 

The impact of Internet banking depends on how 
customers react to it and how they behave: large 
customer base helps recoup expenses more quickly.

Internal 
Efficiency 

Respondents’ descriptions of 
overall cost-efficiency based 
on resources actually 
consumed against resources 
used to be consumed to serve 
certain group of customers. 

Transaction through Internet banking: cost-
efficiency is highly related to the volume of 
transactions
Lower unit cost

External 
Effectiveness 

Respondents’ descriptions of 
overall service quality 
perceived by customers, based 
on actual output quality, 
including both the process 
and the outcome of the 
process, perceived externally 
by customers against 
customers’ expectations. 

Banking service availability is enhanced: 24 
hours a day and 7 days a week.
Internet banking making it easier to consume 
financial service. 

Capacity 
Utilization 

Respondents’ descriptions of 
actual output quantity against 
potential output from the 
service capacity available. 

Capacity utilization: the productivity of 
Internet banking is always underdeveloped 
considering its full capacity 
Capacity of Internet banking has increased 
along with the growth in the Internet bank 
customer base. 
Monitor capacity utilization, especially for 
some peak hours.  

Employee Job 
Satisfaction 

Respondents’ descriptions of 
front-office employees’ overall 
affective evaluation of the job 
situation after TBSS has been 
implemented 

Employees did not consider Internet banking as a 
competitor or risk to their job. Instead, they perceived 
additional benefits by offering Internet banking and 
various Internet banking services. Employees save 
working hours from boring and simple bank 
transactions, which frees them to work on other value-
added work and create revenues for Nordea. Employees 
can also focus on strengthening their power to enhance 
customer contact with Nordea. 
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Concepts Operational Definition Key Findings 

Customer 
Satisfaction 

Respondents’ descriptions of 
customers’ overall evaluation 
and consumption experience 
with TBSS over time. 

Internet banking serves as an enabler to keep 
customers satisfied 
Internet bank customers are more satisfied than 
ordinary branch-based customers 
Branch-based customers are more loyal than 
Internet bank customers due to different 
switching costs. 

Financial 
Performance 

Respondents’ descriptions of 
their firm’s financial 
performance since the 
implementation of TBSS, 
based on objective measures 
(hard figures) from 
accounting books or financial 
reports. 

Better financial performance—Internet banking 
can act as an enabler. Both direct and indirect 
impacts affect Internet bank’s bottom line. 
The direct impact occurs through cost savings 
associated with labor and other immediate costs. 
The indirect impact is that Internet banking 
serves as an enabler to keep customers satisfied, 
making it easier to consume financial service. 
Customers consume more and more frequently, 
thereby increasing revenues.  

Other comments: Besides fim-specific factors, some countries characteristics have 
played a role in Nordea net bank enjoying a fast market penetration. For example, 
an existing efficient payment system based on account transfers, with the possibility 
to use bankgiro or postgiro; a high level of technological readiness in Sweden, 
including both Internet adoption and mobile phone adoption; and corporations 
that are encouraged to provide their employees with PCs to enjoy tax cuts. 
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5.3 Case Study Three: ICA Self-Scanning 

5.3.1 Company Information 
The first ICA store was established in 1917 and today is the largest retail food chain 
store in Sweden, with a total of 1,397 stores. Five types of stores exist within ICA 
chain stores: ICA Nära (small stores), ICA Express (operating at an oil station: 
statoil), ICA Supermarket (middle size), ICA Kvantum (large, close to city centers), 
and ICA MAXI (extremely large supermarket outside of city center). In 2006, sales 
from the entire ICA chain store entity reached approximately SEK 87 billion 
(including VAT), which revenues of SEK 48,301 million, accounting for 36.5 
percent of the Swedish food retail market (ICA, 2007). ICA Sverige AB (hereafter 
ICA AB) is like a parent company of the ICA chain stores, providing each store 
supporting services and functioning as a wholesaler. 

Every ICA store is owned by its shop manager, who takes full responsibility for 
economic and personnel management. Shop managers can decide independently 
what they want to do and how to do it. In the case of implementing the self-
scanning system, ICA AB is the supplier and technical support, while store 
managers purchase the equipment, implement the system, and take full 
responsibility for recouping costs. “We cannot tell them ‘you shall have it,’ but we 
recommend it to them because it is good for them,” the project manager for self-scanning 
from ICA AB (hereafter ICA project manager) said. It is a big challenge for ICA 
AB to carry out the self-scanning as a strategic decision since each store manager 
might not like the concept. Yet from November 2002 to November 2006, 108 
stores implemented the self-scanning system, including almost every ICA Maxi, 
some Kvantum shops, and a few supermarkets. Consequently, ICA has overtaken 
coop, the initiator of self-scanning, to become the largest self-scanning adopter in 
the Swedish food retailing industry.  
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5.3.2 Resources/Investments

Figure 5. 4 Self-Scanner  

The main device for self-scanning is a hand-hold terminal incorporating an optical 
reader (self-scanner) that can scan product barcodes and display information about 
the purchased items, including type, price, and quantity. Customers scan every item 
during shopping around the store and they can keep a constant tally of how much 
they have spent; when they have finished shopping, they pay the amount due.  

In addition to self-scanners, the required infrastructure/equipment of self-scanning 
also includes other visible—payment equipment for self-scanning (e.g., cashier desk 
or payment kiosk) and self-service scales for fruits and vegetables (which already 
existed in the supermarket before implementation of self-scanning)—and invisible 
parts—such as servers and antennas to receive and radiate signals from handheld 
scanners. ICA’s system is actually the second generation of self-scanning and is 
much better than the previous system, where the scanning and payment process are 
binding together. In this solution of self-scanning, the scanning and payment 
process are kept separate, with mobile self-scanners facilitate customers shopping 
throughout the store. Two solutions (first generation of self-scanning) have existed 
in retail self-service, which can still be found in the market: the fixed-location self-
scanning integrated with payment device in the check-out area and the fixed-
location self-scanning separate from payment device in the check-out area. In both 
earlier solutions, scanners were not mobile. Customers, much like a traditional 
cashier, scanned all items in the check-out area before payment. The mobile 
handheld device has made the scanning job more enjoyable for customers while 
significantly reducing repetitive operations as customers do not need to place goods 
on the checkout counter and then pack them up again into bags.  

The number of scanners available range from 30 scanners in smaller stores to 220 in 
bigger stores. Such differences in investment scale also apply to antennas, servers, 
and payment devices. An example illustrated that ICA MAXI in Luleå has invested 
in approximately 150 scanners, 15 antennas, and a server, costing about 2.5 million 
for initial investment (Karlsson, 2006).  
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ICA stores usually place self-scanners on the wall at the entrance. By observing 
customer behavior, they have learned that it is good to place some self-scanners in 
the check-out area for those customers who do not use self-scanning as a habit, but 
will consider using it whenever they recognize long queues in check-out area.  

Generally speaking, self-scanning system goes quite well after implementation in 
the store. Malfunctions with scanners seldom occur. Occasionally barcodes cannot 
be scanned (3 percent); this usually happens when a supplier has printed a poor 
quality barcode. 

Infrastructure/equipment can be installed immediately, while the payment solutions 
should be either non-installments or from various choices of installments plan, 
depending on store’s financial situation. However, according to ICA project 
manager, infrastructure/equipment only accounts for a small part of the whole 
project investment; “Very little implementing effort of the IT/infrastructure is required in 
comparison with a lot of implementing work—that is, taking care of your 
customers”(Karlsson, 2006). Among other complementary investments, an extremely 
important aspect is employee education: “If you pay 2.5 million for system, you 
probably pay 200,000 for the education package. In economical measure, it is not so big, yet 
if we did the education in a wrong way or give wrong information to the contact employees, we 
are most likely get a very bad payoff” (Karlsson, 2006). Of course, the education 
package works only as a guide for a good behavior; employees adjust their behavior 
according to the real situation and actual customer behaviors. Usually employee 
education starts one week before the implementation of the system; employees 
simultaneously check items to ensure they are usable throughout the shop. 
Regarding the employee training, each store could order a training package from 
ICA AB. Usually 5 to 10 cashiers receive the starting training from ICA AB and 
then return to their home store to train other employees. 

In terms of marketing self-scanning, each store might adopt a different method, 
although it usually includes advertisement, direct marketing (sending information 
to loyalty card users), personal selling (employees invite customers to use self-
scanning), etc. Each store could choose to order a package of marketing materials 
from ICA AB to help with the promotion of self-scanning; however, even if stores 
use the same marketing strategies, the concrete means might still vary. How many 
advertisements are to be put in a local newspaper, on a TV channel, or on the radio? 
How many letters should be sent out and what messages should be conveyed? Such 
choices are left to store managers. Some found that, after implementing the system 
in the store, putting a big sign in the shop attracted many customers to try the 
system, which remains the most effective way for convincing customers of the 
benefits. Still, where to put the sign and what messages to include are decisions left 
to store managers. One example is ‘we shall begin with self-scanning, it saves you 
time.’ Large stores usually have employees at the entrance who invite customers to 
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the system during the first week after implementation. However, this leads to 
questions as to how to approach customers and react to customers’ enquiries 
(Karlsson, 2006).  

Finally, the customers’ role in marketing new services is also very important and 
effective (Karlsson, 2006). Because people naturally tend to be like others, 
customers observe other self-scanning users and then also want to have a try. 
Regardless of the marketing strategy adopted, ICA in general maintains it will not 
push customers into using the system since customers should choose to use it on 
their own.  

Store managers must also deal with many strategic decisions—e.g., should store 
managers give incentives to customers? The ICA project manager felt that 
customers are satisfied with saving time and having items ready packed, making it 
unnecessary to provide additional incentives:  

“By having incentive, it is possible to get a few more customers. But they might 
be wrong segment for using self scanning and also it might be difficult to stop 
the incentive after it starts... Using incentives for increasing adoption rates in 
self-scanning system could be either good or bad, proven by existing empirical 
cases in retailing industry, so we must consider it very carefully” (Karlsson, 
2006)

Moreover, the ICA project manager commented that store managers must deal 
with arrangement of service capacity—e.g., should store managers use self-scanning 
as a complement to or replacement for traditional cashier services?  

“If we withdraw part of employees or all employees from check-out line, we 
could use the employee much better (at other value-added aspects) in the short 
run since we cannot layoff employees. In the long run, the store could hire fewer 
people to enjoy the economical benefits of having the self-scanning system, while 
some shop managers would rather have the same amount of cashiers and 
customers are more satisfied” (Karlsson, 2006) 

The further discussion on completely canceling traditional check-out option 
(manual scanning service by employee) tends to be negative:

“There are group of people who never use self-scanners. They are afraid of 
technology and making mistakes or just because they prefer some attributes of 
personal service (e.g., personal interaction) … We haven’t gone that far yet 
because they (store managers) don’t believe it. Using self-scanning as a 
compulsory behavior still takes time to come” (Karlsson, 2006). 



115

The results of implementing the self-scanning system in ICA stores vary 
significantly, depending on many things. For example:  

“…how you take care of the customer and improve the reliability of the system; 
how you inform your customer about this initiative; how you treat your 
customer when they pay and get recheck; how you set your signs for items and 
products, and if all the items are recognized by the system, etc.”(Karlsson, 
2006).

“Customer adoption rate is one indicator of implementation effectiveness; in 
ICA Maxi, approximately 30 percent of customers use this system, while in 
ICA Kumtum the rate is a little bit lower” (Karlsson, 2006).  

5.3.3 Service Process Performance 
Self-scanning is one possible way to save work hours and improve cost efficiency: 
“The obvious advantage for us is to reduce the employee workload since customers have 
already scanned the product barcodes” (Karlsson, 2006). In addition, it is possible to 
enhance sales. By comparing information obtained through loyalty cards, asking 
customer questions, or simply observing customers, the ICA project manager noted 
many interesting findings about customers’ behavior before and after using self-
scanning. Those customers switching behaviors by using more self-scanning have a 
tendency to purchase more: “We can predict a sales growth in this group of people by 
using self scanning....” (Karlsson, 2006). However, it is difficult to tell to what extent 
sales growth in the shop as a whole is caused by implementing the self-scanning 
system. “There are so many other factors, such as closedown of shops in the neighborhood, 
building a new residential area, etc., which also influence the whole sales” (Karlsson, 2006). 

After implementing such a system in several stores, it is important to ask customers 
to evaluate the system as to whether they like it or not and why. ICA’s survey 
results indicated that the stores had never installed anything that made such a good 
impact on customers. No waiting time (or at least less waiting time) is an important 
factor that improved customers’ perceived service quality. “We can see there is short 
queue in front of check-out desks. But if we measure the complete time in the shop, there is no 
big difference. However customers might still feel the self-service goes faster; even they did not 
necessarily spend less time in the shop” (Karlsson, 2006). Two groups that use self-
scanning often are those who shop for many items or few items (Karlsson, 2006). 
Quicker check-out processes are an obvious benefit for families who need to shop 
many stuff. Swedish families shop less frequently, but shop more each time. By 
using self-scanners, they save time by not needing to place the merchandise on the 
checkout counter and then pack it up again, which brings added values for 
customers. 

Although some customers never use self-scanning, they also benefit from this 



116

system as some of the customers are diverted to the self-scanning system, leaving 
shorter queues for the remaining customers. In addition, when employees are free 
from cashier work, they are more available for solving problems for customers in 
general. According to the self-scanning non-users, they do not want to use the 
system because, for example, they are afraid of using it due to anxiety about 
technology or the fear of making mistakes and being caught by a recheck control9.
One way to convince them that self-scanning is not so risky is to treat self-service 
customers nicely, even if they occasionally misuse the system. According to the ICA 
project manager: 

“When we take out customers to rescan items for a random check-out control, 
we have to explain the purpose of doing the recheck. If something is found to be 
wrong, we ask our employees to treat customers in a very good way and tell 
them how and why this could happen. It also makes those customers around 
them who hesitate about using self scanning to see that it is ok even if sometime 
they made a mistake.” (Karlsson, 2006). 

The ICA project manager further explained the purpose of rechecking items. 
Initially, the primary purpose was to ensure the system was not used for shoplifting. 
However, the results of these initial rechecks reflected the opposite consumer 
behavior: Customers tended to scan more items rather than omit items. The 
surprising results led ICA AB to change its strategy: “Do the recheck not to monitor 
shoplifting, but to see if customers did the right thing”—more of a self-service education” 
(Karlsson, 2006).   

Customers are well informed of the recheck policy—it is automatically suggested 
by the system. After registering the member card, the self-scanning system user is 
identified by the system. According to how often the particular customer shops and 
how often the customer has been rechecked as well as the accumulated credits, the 
system determines if this customer should be rechecked. No mistakes in one 
recheck upgrades the customer’s credit level, which results in fewer rechecks. 
However, mistakes downgrade the credit level, resulting in more rechecks for 
certain customers (Karlsson, 2006). In this way, the self-scanning system learns 
about customer behavior. Without such a recheck function, customers could misuse 
the system-either scan more items or omit items. Instead of using the recheck 
function to monitor shoplifting, inventory accuracy can identify such an issue; 
inventory checks are required by law at least once a year and usually three times a 
year in larger stores (Karlsson, 2006).

According to occasional discussions with consumers, another important reason for 
not using self-scanning is that they do not want to do so much work during 

                                                       
9 Recheck, check-control, recounting refers to the procedure cashiers scan all the items again to make sure 
customers have done self-scanning correctly. Those items will be used interchangeably in this thesis. 
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shopping. If time is not a big concern for them, they prefer to relax while shopping. 
Thus, eliminating idle time is not always a primary concern—at least not for 
everyone. Some customers appreciate having “idle time.”  

5.3.4 Overall Firm Performance  
“Save costs in the end” (Karlsson, 2006). Store managers should not invest in self-
scanning if they do not believe in it. In terms of the overall financial performance, 
self-scanning and many other factors (e.g., changes in the competition environment 
and shifts in the local citizenry, changes in sorting items) serve as joint influences. 
ICA AB does not know the exact profit for each store because costs associated with 
personnel, rentals, financials, etc., are totally controlled by each store. For example, 
ICA stores choose to buy some merchandise from ICA AB as a wholesaler, but they 
also purchase some items from other suppliers on their own. They are relatively 
independent from ICA AB, which as a wholesaler could be efficient and cheap by 
centralized logistics and buying power, but occasionally stores need items that are 
not offered by the central warehouse.  

Not every store manager considers only the economical issues of the self-scanning 
system. They may want to win over more customer satisfaction through a higher 
technology reputation or provide general higher customer service levels. Such store 
managers often do not withdraw cashiers from check-out desks even after installing 
self-scanning facilities. Consequently, they do not see much cost savings.  

Working as a cashier is not that fun if the employee is required to sit in one spot 
and do the same work the entire shift: “The situation for each cashier that you have to do 
the same thing eight hours will make an employee not so happy at the end of the day and 
employee will work like a robot,” commented by the ICA project manager (Karlsson, 
2006). He further explained that in one village of Italy, the cashier job is a very low 
grade on the list of work people want to do, and retailing stores in that village have 
to use self-scanning. The respondent described the cashier job as similar to that of a 
production line in the manufacturing industry, doing one repetitive action 
hundreds of times a day: the cashier ‘scan items, say hi… is everything good, 200 Kr, 
and scans the next items and another 200 Kr…’ The ICA project manager 
emphasized that self-scanning is a means to free employees of mundane tasks and 
increase the “work rotation” (variety of activities) (Karlsson, 2006). ICA tries to find 
different tasks for people; employees try to learn and build their capabilities in other 
areas of food retailing.  

While part of the advantages may be quantified in terms of savings in labor hours at 
the check-out, another part may come from the opportunities for establishing 
contact with customers when employees get more time inside the store (Karlsson, 
2006). When employees feel that they can answer customers’ inquiries and satisfy 
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customers, they feel that their job is important and they become happier; After 
employees feel more comfortable, they treat customers nicer (Karlsson, 2006).  

To better understand the employee job satisfaction, it is necessary to set apart two 
groups of people. Those who actually think of working in the store as a career 
might want to do the work, feel satisfied with the work, like the job, and like to 
work with people. The other group does this job while waiting for other job 
opportunities, especially younger people who are still in school and are trying to 
make extra money by working evenings and weekends. These people might not 
pursue this work as a future career; thus, job satisfaction is not the same thing when 
applied to them (Karlsson, 2006). 

The self-scanning check-out is indeed involves other tasks than the regular check-
out and scanning items. After implementing self-scanning at the store, employees in 
the front office start moving around and behave as hosts of the check-out area, 
which requires different behavior:  

“It is not the most important thing that you are able to smile and work faster. 
Instead, can you handle many things that happen at different places at the same 
time demanding your attention? You have to be able to find out for which one I 
need to take care of first and still stay calm enough and then solve another 
problem and then another one”(Karlsson, 2006). 

Employees need to determine the priority quickly and correctly as well as work 
under pressure, which is different from the pressure of operating mechanically:
“The situation is so different with the regular cashier work when you sit there and face only 
one customer” (Karlsson, 2006). 

5.3.5 Investment Payoff  
The economy of scale seems to play a role in self-scanning investments payoff, 
supported by the fact that adopting stores are relatively large (e.g., ICA MAXI, ICA 
Kuantum, and ICA supermarket). Meanwhile the ICA project manager also 
mentioned the potential to implement self-scanning system at smaller stores, such as 
ICA Nära, seeing that self-scanning easily adjusts to the overall capacity, especially 
when there are few people shopping at the store (Karlsson, 2006).  

The idea of ICA chain stores is basically that the store manager is also the owner of 
the store, taking full responsibility for any strategic decisions—including 
implementing a self-scanning system. However, before the project started, store 
managers were generally aware of the average payoff situation. The ICA project 
manager estimated an average payoff time of around 2.5 years; in some cases this 
might be shortened to 1.5 years while in other cases might never be paid off. In the 
latter case, store managers do not care about payoff (in the short term); he/she 
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initiated self-scanning system for a better situation in the shop and better customer 
satisfaction, without aiming to decrease employee work hours (Karlsson, 2006). The 
ICA project manager showed his confidence in self-scanning project: “As soon as 
you put effort to inform the market as well as educate employee and customers how to use the 
self-scanning, it will finally work” (Karlsson, 2006).

By talking about the future of customer self service in food retailing industry, ICA 
centre is advancing toward a higher or better stage: to add more self-services, such 
as payment kiosk. According to the ICA project manager, small stores (e.g., ICA 
express, ICA Nära) do not benefit from self-scanning as much as big stores do. 
However, payment kiosks could be much more beneficial for small stores. 
Substituting payment kiosks for cashiers who handle payments for self-scanning 
means the store do not need to have a person standing at the check-out desk when 
few people are in the store.  

5.3.6 Key Findings 
A summary of key findings in ICA case is provided in tabular form in Table 5.6. 

Table 5. 6 Summary of Key Findings-ICA 

Concepts Operational Definition Key Findings 

Firm 
Resources 

Respondents’ descriptions of 
TBSS-related firm resources, 
including TBSS application 
and other complimentary 
organizational resources (e.g., 
human resources, physical and 
financial assets) that are 
brought into a TBSS 
production system ready for 
customers to use.  

Technology resources include self-scanners, 
payment equipment for self-scanning, antennas, 
and servers. The plans involve not only the 
decision to purchase these technology resources, 
but also how many to purchase, where to place 
them, and the relation to traditional cashier 
services.  
Employee training: Since frontline employees play 
a significant role in taking care of customers, 
employee education in terms of good behavior is 
especially critical. Employees also play a role in 
promoting new services to customers and offering 
help when customers have problems with self-
scanning.
TBSS promotion: Advertisement, direct marketing 
through loyalty cards, personal selling, even 
customers’ role in marketing new service 
Supplier support in using self-scanning: place 
correct bar-codes for scanning 
Arrange service capacity for both self-scanning 
and traditional cashier services 
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Concepts Operational Definition Key Findings 

Firm 
Capabilities 

Respondents’ descriptions of 
firm-specific TBSS 
capabilities, including 
information-based intellectual 
capabilities and relational 
capabilities that are developed 
over time through complex 
interactions with TBSS-
related firm resources and 
customers as users. 

New capabilities: different job descriptions and 
requirements for front-office employees; previous 
competency cannot be applied and new capabilities need 
to fit the new environment.  

Customer 
Inputs

Respondents’ descriptions of 
additional contributions 
provided by customers into 
TBSS production, including 
both quantity and quality 
dimension; quantity side of 
customer inputs are 
represented by customer 
TBSS usage or sales volume 
through TBSS, while quality 
side of customer inputs refers 
to whether customers have 
done as good a job as the 
service provider expects them 
to do. 

Customers’ role in promoting self-scanning 
service to other customers 
Customer adoption rate is one indicator of 
implementation effectiveness 
Random check-out controls to monitor how 
accurate customers perform self-service 

Internal 
Efficiency 

Respondents’ descriptions of 
overall cost-efficiency based 
on resources actually 
consumed against resources 
used to be consumed to serve 
certain group of customers. 

Saving labor cost and lower operating costs 

External 
Effectiveness 

Respondents’ descriptions of 
overall service quality 
perceived by customers, based 
on actual output quality, 
including both the process 
and the outcome of the 
process, perceived externally 
by customers against 
customers’ expectations. 

Both self-scanning users and traditional cashier 
service users benefit from self-scanning and 
consider better service quality in check-out 
services. They face no waiting or less waiting time 
or shorter queues.  
Employees are more available and provide higher 
service levels. 
There are group of customers who never use self-
scanning.

Capacity 
Utilization 

Respondents’ descriptions of 
actual output quantity against 
potential output from the 
service capacity available. 

Provision of self scanning capacity and traditional 
cashier capacity will influence customer perceived 
service quality 
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Concepts Operational Definition Key Findings 

Employee Job 
Satisfaction 

Respondents’ descriptions of 
front-office employees’ overall 
affective evaluation of the job 
situation after TBSS has been 
implemented 

Reduce the employee workload and job tension 
Self-scanning is a means to free employees from 
mundane cashier tasks and increase the “work 
rotation” (variety of activities).  
Employees have more contact inside the store, 
when employees feel that they can answer 
customers’ inquiries and satisfy customers, 
thereby feeling that their job is important, which 
makes them happier.   

Customer 
Satisfaction 

Respondents’ descriptions of 
customers’ overall evaluation 
and consumption experience 
with TBSS over time. 

Higher technology reputation;  
Higher customer service level;  
Provision for service capacity influences 
customer satisfaction and financial performance 

Financial 
Performance 

Respondents’ descriptions of 
their firm’s financial 
performance since the 
implementation of TBSS, 
based on objective measures 
(hard figures) from accounting 
books or financial reports. 

Self-scanning potentially enhances the firm’s financial 
performance in two ways:  

The direct effect involves reducing employee 
workload and saving labor costs;   
The indirect effect involves increasing sales. 
Provision for service capacity also influences 
financial performance.  

5.4 Summary 
In this chapter, the results of case studies on three different type of TBSS process are 
presented. Within case analysis is presented respectively against the theoretical 
framework. A better understanding of the reality of TBSS implementation and the 
impact on the firm performance is obtained. In the coming chapter, further 
discussions are conducted based on the relevant literatures and the findings of three 
cases, particularly on ICA case. Six propositions are initially tested and developed 
into 20 testable hypotheses for a subsequent study. A model assessing the impact of 
TBSS on firm performance is proposed in the end. 



122



123

Chapter 6 

Development of the Conceptual Model

In this chapter, a further discussion of the empirical findings and other literature within the 
theoretical framework is conducted in order to develop a series of hypotheses and a model 
based on these hypotheses. 

6.1 Hypothesis Development

6.1.1 A Resource-based View on TBSS Implementation 
Resource-based theory and the results of the qualitative study both point to the 
same conclusion: the wide difference in competitive and economic benefits that 
firms gain from TBSS rests on the synergy effect of many resources rather than on 
technology alone. Investing in TBSS equipment does not immediately bring 
improvements in service. The vital factor is whether the majority of the customer 
base will change their behavior and make good use of TBSS resources. The a priori 
expectation is that customers' inputs into TBSS system might explain the variance 
in performance improvement across the TBSS-adopting firms. However, unlike in 
the case of employees who use technology in the workplace, using TBSS is seldom 
compulsory and customers usually have the right to choose between self-service 
and full service provided by employees. The role of firm resources and dynamic 
capabilities is especially important in influencing sensitive customers to respond to 
the newly implemented TBSS option. Based on the results of the qualitative study, 
firm TBSS-related resources were found to consist mainly of three components: 
TBSS equipment, employee training, and TBSS promotion. TBSS-related capabilities
refer mainly to the development of the skills necessary in the new service 
environment. TBSS resources and TBSS capabilities are leveraged via customer 
inputs into TBSS process to achieve superior service performance. 

TBSS Equipment 
Prior research suggests that IT spending produces minimal sustained advantage in 
performance, owing to its easy imitation by competitors. However, the main threat 
to performance gains is not from competition, but from market reaction. In a 
context of TBSS, customers contribute to firm level efficiency through the use of 
TBSS. If customers still prefer using service provided by employees, investment in 
TBSS is of no use, and spending on expensive hardware and other complementary 
resources is a heavy burden. More TBSS spending does not necessarily produce 
greater value. However, without TBSS equipment, no performance gains will be 
achieved. Based on such a strategic-necessity hypothesis, the a priori expectation is 
that spending on TBSS equipment might not explain the variability in performance 
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across TBSS-adopting firms; other complementary resources and capabilities 
provide more likely explanations.  

Employee Training 
IT researchers consistently advocate IT training or user training as an indispensable 
complement to investments in hardware and software (e.g., Powell & Dent-Micallef, 
1997). Although employees are not users of technology in the TBSS case, they act as 
supporters, problem solvers, and consultants. Furthermore, they often act as change 
agents who point out the existence of TBSS and create the need for it among 
customers. Thus, it is very important that employees are educated on how to use 
TBSS and how to assist customers in using it, especially at the TBSS introduction 
stage.  

As mentioned by many service managers during the field interview, training 
programs often provide guidance to employees on appropriate behavior and help 
them develop the new capabilities necessary in the new environment. IT training 
often has a commodity-like character, and generic versions are widely available at 
market prices. It is the same with self-scanning at supermarkets, as store managers 
can buy the training programs from ICA AB. The remaining task is to conduct self-
education and merging firm-specific TBSS system with firm-specific training to 
produce organizational capabilities. Thus, employee training is a prerequisite for 
developing other resources (e.g., new TBSS capabilities, effective promotion to 
TBSS target customers). Therefore, the first two-part hypothesis, related to 
employee training, is as follows: 

H1: Employee training is positively associated with 
a) a company’s dynamic capabilities in the new service environment. 
b) promotion of TBSS to target customers. 

Although customers use TBSS, the training routinely given to employees is not 
available to them. The length of time employees are expected to stay with the firm 
is sufficient for their training and socialization, and the firm can also expect to 
recover the costs of such compensatory efforts during the period of employment. 
Indeed, the comparatively brief involvement of customers as “partial employees” 
limits the firm’s ability to implement such procedures with them or recover the 
associated costs to conduct customer training and socialization (Mills et al., 1983). 
The purpose of customer  socialization is to motivate customers to use self-service, 
make the roles of performing self-service clear to them, and enable them to use 
self-service (Meuter et al., 2005).  

TBSS Promotion to Target Customers  
Due to the burgeoning status of TBSS, a number of issues related to how resources 
are used to provide customer training and socialization warrant further theoretical 
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and empirical attention. Among these, resources devoted to the promotion of TBSS 
to target customers are common in practice for customer socialization.  

Many customers play a relatively passive role when exposed to information about 
an innovative TBSS option. Mass media channels (e.g., radio, TV, newspaper), 
personnel channels (frongline employees act as change agents), and direct marketing 
(i.e., marketing through customer loyalty programs) provide information, 
encouragement, and sometimes persuasion. Sometime other customers also play a 
very effective role in marketing new services. By observing other customers in 
using TBSS, new TBSS users could decrease their fear and hesitation and to increase 
their motivation to use TBSS, and learn how to use the TBSS. Effective promotion 
encourages more TBSS usage and also makes customers more capable of using 
it.The quantity of customer inputs (i.e., as measured by percentage of sales through 
the TBSS system) and the quality of customer inputs are considered to be two 
distinct dimensions. Thus, the following two-part hypothesis is proposed: 

H2: TBSS promotion to target customers is positively associated with  
a) the quantity of customer inputsin the TBSS process. 
b) the quality of customer inputs in the TBSS process. 

Dynamic Capabilities 
During the field interview, many service managers indicated awareness of the 
changing service environment and pointed out that developing new capabilities is 
therefore very critical to enhancing productivity, since many capabilities developed 
for troditional personal-based services are no longer applicable. The respondents 
claimed to derive many benefits from their new skills, including learning how to 
use TBSS, understanding how customers use TBSS, and understanding TBSS as a 
new component of the service firm. 

Srivastava et al. (2001) suggest capabilities include relational and intellectual 
capabilities. Morgan et al. (2004) develop capabilities based on three dimensions 
including informational, relationship building and product development. The 
relevent capabilities claimed by service managers likely accord with the intellectural 
capabilities suggested by Srivastava et al (2001):

Knowledge about both the internal and external environment 
Individual and organizational social skills (e.g., how to interact with 
customers to obtain higher quality market data) 
Ability to leverage intraorganizational relationships (e.g., cross-selling, 
synergy of different technologies) 
Process-based abilities (e.g., ability to introduce a new service, know-how 
or management skills in customer relations) 
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First, individual and organizational social skills will help to target potential 
customers when promoting TBSS. If the service provider knows how to interact 
with customers when promoting TBSS, obtain better market data and feedback 
about the result of using TBSS, it is more likely that TBSS usage will be 
encouraged and the quality of customer inputs will be enhanced. TBSS capabilities 
and ability to leverage intraorganizational relationships will facilitate the whole 
process of new service introduction and encourage more sales by cross selling. In 
addition, capabilities embedded into provision of service capacity will influence the 
service quality. Thus, the following four-part hypothesis related to capabilities is 
proposed:

H3: Dynamic capabilities in the new service environment are positively associated 
with
a) TBSS promotion to target customers. 
b) the quantity of customer inputs in the TBSS process. 
c) the quality of customer inputs in the TBSS process. 
d) the quality of service provided. 

6.1.2 The Evaluation of Service Performance 
Several authors have suggested TBSS as a way to enhance service productivity 
(e.g., Lovelock & Young, 1979). However, service productivity is a 
multidimensional construct and the previous authors did not analyze its respective 
impact. According to Ojasalo (1999), productivity is a function of internal 
efficiency, external effectiveness, and capacity utilization. During the field case 
study, the service manager at Nordea mentioned Internet banking as being 
underdeveloped, which implies that there is always potential to improve capacity 
utilization. The project manager at ICA mentioned provision for self-scanning 
capacity and traditional cashier capacity would influence customer perceived 
service quality. The results suggest that capacity utilization will affect both cost 
efficiency and service quality. However, even though there is good 
conceptualization (e.g., defining capacity utilization as actual output divided by 
potential output from the available capacity; c.f., Ojasalo, 1999), capacity 
utilization is difficult to measure, because the available capacity is always changing, 
and it is difficult to tell what the potential output from the available capacity will 
be. For example, retail stores often determine labor shifts by customer demand. 
They often monitor the queue time for both self-scanning and ordinary cashier 
check-outs, and they adjust the hours for each type of check-out accordingly. 
Therefore the concept of service capacity in food retailing industry is a very 
dynamic one. 

 So it was decided to use only a two-dimensional productivity concept, a decision 
which is supported by the established service literature (e.g., Vuorinen et al., 
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1998). In previous case studies, lower operating costs and enhanced service quality 
were found to be two distinct indicators of improved productivity. Cost efficiency 
and service quality often conflict with each other. Since the achievement of 
excellence has incremental costs and often requires continual training, incentive 
schemes, and increased personnel to respond to customer requests, the following 
hypothesis is proposed: 

H4: The quality of service is negatively associated with its cost efficiency.

As stated earlier, customer inputs will mediate the effect of TBSS resources and 
TBSS capabilities on productivity gains. Since the service productivity includes 
cost efficiency, and service quality and customer inputs include quality and 
quantity dimensions, there are four hypothetical relationships to discuss.

Devaraj and Kohli (2003) examine technology usage and its impact on firm 
performance. They tested the usage-performance link in a longitudinal setting of a 
healthcare system consisting of eight hospitals using a decision support system 
(DSS). Monthly data were collected on technology usage and performance in the 
eight hospitals over three years. The results show that technology usage was 
positively and significantly associated with measures of hospital revenue and quality 
of service. Their research implies that “actual usage” may be a key variable in 
explaining the impact of technology on performance. That customers utilizing self-
service without depending on employees will reduce labor is the underlying 
assumption of the self-service concept. It suggests that operating cost efficiency is 
the salient benefit. Moreover, with more customers choosing self-service, the 
general queue time is likely to be shorter, provided that overall check-out capacity 
is kept at the same level. Then both self-service users and the traditional employee-
based service users will benefit from the self-service option. Accordingly, the 
following two-part hypothesis is proposed: 

H5: The quantity of customer inputs in TBSS is positively associated with 
a) the cost efficiency of service provision. 
b) the quality of service. 

While the quantity of customer inputs is proposed to affect the cost efficiency and 
the quality of service, Mills and Morris (1986) also point out the discrepancies in 
customer performing self-services. They claim that “if more discretion is given the 
customer and his or her activities turn out to be substandard, disruptive, or require 
remedial action by the company, potential cost are increased” (Mills and Morris, 
1986, 732). If customers could perform self-service without extra help and use it 
correctly, the time not spent at the cashier desk would constitute a real saving. If 
quality is lacking, the employees withdrawn from the check-out line have to be 
engaged to help customers use the self-service, which sometimes requires even 
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more time and effort than their original duties. So the quality component of 
customer is very critical. On the other hand, if customers can do the job correctly 
themselves with less effort and time, and they are more likely to enjoy self-
efficiency, and perceive self-service as saving them time and as easy to use. It results 
in a perception of a high quality of service. Accordingly, the following two-part 
hypothesis is proposed: 

H6: The quality of customer inputs in TBSS is positively associated with 
a) the cost efficiency of the service  provision. 
b) the quality of the service. 

6.1.3The Evaluation of Overall Firm Performance 
All three stakeholders (employees, customers, and business owners) are involved in 
TBSS in one way or another. The three case studies support the proposition that 
employees and customers are likely to be positively affected after TBSS has been 
implemented. The relationship between investment in TBSS and financial 
performance is somewhat vague, because the simultaneous impact of other business 
practices makes it difficult to identify the cause for improved financial 
performance. Productivity can impact financial performance either by saving 
operating costs directly or by improving the quality of service so satisfied customers 
purchase more. Even though cost efficiency theoretically should have a positive 
effect on financial performance, in reality it is difficult to claim that self-service is 
cost-efficient since investment in TBSS is also a heavy burden. In addition, since 
many other business practices influence the bottom line simultaneously, and it is 
not easy to control these factors, the relationship between cost efficiency and 
financial performance might be weak. Most of the respondents in previous case 
studies commented that it is difficult to say that a TBSS project saves money, since 
investing in TBSS equipment and related resources is a heavy burden. However, in 
the long run cost efficiency might be obvious and contribute to better financial 
performance. Thus, although the relationship between cost efficiency and financial 
performance is expected to be positive, it will not be surprising if it is not 
significant.

Second, one must consider the impact of the cost efficiency gained through TBSS 
on employee job satisfaction. As discussed in the first chapter, there are two 
opposite effects. On the one hand, employees might be afraid of losing their jobs if 
the company tries to reduce labor costs by "replacing" them with customers; on the 
other hand, if many basic service jobs (most of which are mundane and repetitive) 
can be replaced by a self-service system, employees are relieved of boredom and can 
focus on more stimulating tasks. Thus, the relationship between cost efficiency and 
employee job satisfaction is equivocal and requires further investigation in field 
studies. However, since both Nordea and ICA claim that employees do not 
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consider TBSS as competition or a risk to their jobs, in these cases employee job 
satisfaction is most likely related positively to cost efficiency. Thus, the following 
two-part hypothesis is proposed: 

H7: The cost efficiency of service provision is positively associated with 
a) the firm’s financial performance. 
b) employee job satisfaction. 

As for the impact of service quality on stakeholders involved in TBSS, more direct 
impact is placed on customers: both TBSS users and employee-service users enjoy 
shorter queues, as well as greater availability and a higher level of customer 
services, after TBSS has been implemented. As for the relationship between service 
quality and employee job satisfaction, although employees should be happier when 
they can provide better service and make customers happy, this remains an 
empirical question.  Thus, the following hypothesis is proposed: 

H8: Quality of service is positively associated with 
a) customer satisfaction. 
b) employee job satisfaction. 

As for the impact of service quality on financial performance, in the short run 
enhancing the quality of service might incur costs, which will have a negative 
impact on financial performance through its negative impact on cost efficiency. 
However, this enhancement should result in more satisfied customers and satisfied 
customers will purchase more and refer new customers. It likely results in sales 
growth and increased market share in the long run. This approach suggests an 
indirect impact of service quality on financial performance, which also accord with 
the service-profit-chain logic (Heskett et al., 1994). With the service-profit-chain 
logic, the satisfaction, loyalty, and performance of employees is positively associated 
with the satisfaction and loyalty of customers, which eventually translates into 
revenue and profits. Hence, two further hypotheses are proposed: 

H9: Employee job satisfaction is positively associated with customer satisfaction. 
H10: Customer satisfaction is positively associated with the firm’s financial 
performance.  

6.4 A Proposed Conceptual Model
Based on the above discussion and hypotheses, I propose the following conceptual 
model for assessing the impact of TBSS on service firm performance. The 
conceptual model includes three components: a resource-based view on TBSS 
implementation, service performance, and overall firm performance. 
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H2a

H3c

H1b

Figure 6. 1 A Model Assessing the Impact of TBSS on Service Firm Performance 

The identification and development of valid and reliable measures of each 
theoretical construct were based on previous case studies, and items were 
sometimes borrowed from established scales. The items measuring financial 
performance, capabilities and customer satisfaction were adapted from corresponding 
constructs developed by Morgan, Kaleka, and Katsikeas (2004). An extensive review 
of academic articles (e.g., Huselid, 1995; Koys, 2001; Rogers et al., 1994; Singh 
2000) and marketing scales handbooks (i.e., Bruner II et al., 2001) informed the 
development of items for employee job satisfaction (e.g., variety of activities, employee 
turnover, job motivation, job tension, job satisfaction in general). Items for service 
quality were based on the results of a study by Anselmsson (2001), focusing on 
improvements that were obvious to the service providers (e.g., queue time, service 
availability). Items measuring cost efficiency were based on traditional productivity 
measurements adapted to a TBSS context. The IT training scales developed by 
Powell and Dent-Micallef (1997) provided one item for measuring employee training,
and the remaining items for this construct evolved from discussions with experts 
from Study I. Items measuring other constructs (e.g., TBSS promotion, the quality of 
customer inputs) were developed through discussion with experts from Study I. 
Finally, the quantity of customer inputs was measured as the percentage of total 
sales made through self-scanning. Table 6.1 lists the items used to measure 
constructs in the proposed model. 
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Table 6. 1 Constructs and Items in the Model 

Constructs Items

Employee Training 
(train)

train1: Our employees are well trained in the use of self-scanning. 
train2: Our employees have received sufficient education on how to 

promote self-scanning to our customers. 
train3: Our employees have received sufficient education on how to 

treat customers who use or misuse self-scanning. 

TBSS Promotion 
(pro) 

pro1: The advertisements we have used for increasing awareness of self-
scanning are adequate. 

pro2: The promotional activities we have used to attract customers for 
trials of self-scanning are adequate. 

pro3: We have conveyed enough information to our customers on how 
to use self-scanning. 

pro4: We have provided sufficient environmental cues to guide the 
customers in using self-scanning.

Dynamic Capabilities 
(cap)

cap1: Our company’s ability to understand customers' motivation to use 
self-scanning is excellent. 

cap2: Our company’s ability to respond to important feedback from 
customers using self-scanning is excellent. 

cap3: Our company’s ability to identify prospective customers as self-
scanning users is excellent. 

Quality of Customer 
Inputs
(input)

input1: Our customers use self-scanning without extra help.  
input2: Our customers use self-scanning in the way we expect them to. 
input3: Random check-out controls find very few errors. 

Quantity of Customer 
Inputs

Percentage of total sales through self-scanning         

Cost Efficiency
(CE)

CE1: Total working hours of employees at the check-out desks has 
decreased.  

CE2: The operating costs incurred by our store to provide check-out 
services have decreased. 

CE3: The cost efficiency of our check-out service has increased. 

Service Quality 
(SQ)

SQ1: The average queue time for check-out service has decreased. 
SQ2: The availability of check-out service for customers has increased. 
SQ3: Our employees have more time available to respond to customer 

requests. 
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Constructs Items

Financial Performance 
(FP)

FP1: The total sales volume of our store has increased. 
FP2: The market share of our store has increased.  
FP3: The profitability of our store has increased. 

Customer Satisfaction 
(CS)

CS1: The level of customer service in our store has increased. 
CS2: Customer satisfaction has increased. 
CS3: Customer retention has increased. 
CS4: The company's reputation among customers  has increased. 
CS5: Customer loyalty has increased. 

Employee  Job 
Satisfaction 
(EJS)

EJS1: The variety of activities for cashiers working at our store has 
increased. 

EJS2: Cashier turnover at our store has decreased.  
EJS3: Employee job motivation has increased. 
EJS4: Employee's perceived job tension has decreased. 
EJS5: Employee job satisfaction has increased. 

Based on the conceptual model and hypothese developed in this chapter, a survey 
was conducted to assess the impact of self-scanning on Swedish retial food stores. 
The results and analysis are presented in the following chapter.  
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Chapter 7 

Results and Analysis of the Survey 

In this chapter, survey results concerning the impact of the self-scanning system on the 
Swedish retail food stores are presented and discussed. The analyses were designed to test the 
conceptual model presented in the previous chapter. The response-rate analysis in section 7.1 
and the missing-values analysis in section 7.2 show how non-responses and missing values 
could have biased the results of the primary analyses to follow. Section 7.3 presents descriptive 
statistics, which provide a snapshot of the key resources allocated to the self-scanning system 
and the impact of self-scanning system on service productivity and overall firm performance. 
Sections 7.4 and 7.5 deal with the reliability and validity of the scales. The results of the 
model estimation are presented in section 7.6. Following a presentation of additional 
comments by respondents in section 7.7, discussions of supported and unsupported 
relationships during the model estimation are provided in the end.  

7.1 Response-Rate Analysis 
The survey was conducted in April, 2007. A total of 480 questionnaires (three for 
each store) were mailed to 160 stores, and a two-week deadline was set in order to 
encourage prompt replies. Reminders were sent one month later to those who did 
not reply in the first round. Out of 480 questionnaires, 172 (104 employee 
questionnaires + 68 manager questionnaires) were returned. By eliminating 4 
invalid questionnaires that included empty strings throughout the survey, 168 valid 
questionnaires (102 employee questionnaires + 66 manager questionnaires) were 
obtained, representing a 35% response rate (41.3% for managers and 31.9% for 
employees). These response rates are typical for surveys distributed by mail.  

Social scientists often attempt to make inferences about a population by drawing a 
random sample and studying relationships among the measurements contained in 
the sample. The 160 stores chosen for this survey should be representative, since 
almost stores which were using self-scanning at the time of the research were 
included in this survey, although the number was still increasing. Nonetheless, the 
remaining managers who did not reply to the survey account for 58.7% and 
employees of those stores did not get the chance to participate this survey. 

The most appropriate method to assess non-response bias is to obtain additional 
data that include information about the non-respondents, yet time constraints did 
not allow this procedure. Instead, the commonly used extrapolation method of 
comparing early and late responses was employed to estimate the possible bias. 
Means from the first wave of responses (from those who responded after the initial 
mailing) and the second wave of responses (from those who responded after the 
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reminder) were compared for all variables, using independent-samples, two-tailed t-
tests. The results are displayed in Appendix E-1. As all these t-values are non-
significant, it can be concluded that there are no significant differences between 
first- and second-wave respondents. This result suggests that non-respondents seems 
not to bias the results of the primary analyses. 

In addition, the distribution of respondents was examined with respect to gender. 
At first glance, men (84.8%) seem to be over-represented in the manager cluster 
and women (87.2%) seem to be over-represented in the employee cluster. However, 
according to Statistics Sweden, the ratio of men employees to women employees in 
the category of directors and chief executives is about 9:1, whereas in the category 
of cashier, teller, and related clerks the ratio is about 3:13 (SCB, 2005). As the 
gender distribution in the present survey closely matches the gender distribution in 
comparable categories in Statistics Sweden, it is plausible to conclude that the 
present sample is representative in respect to gender distribution.  

Finally, the distribution of stores was examined. ICA stores account for the largest 
market share in the Swedish food retailing industry, twice that of Coop stores. The 
number of stores who have implimented a self-scanning system for each chain-store 
is also reflecting this ratio (ICA:105; Coop:57). Questionnaires were finaly sent to 
104 ICA stores and 56 Coop stores excluding two stores for pre-study. Considering 
three questionnaires for each store, 126 respondents from ICA stores and 42 
respondents from Coop stores constitute a valid sample (N=168). The ICA stores 
are somewhat over-represent in the sample (ICA:Coop=3:1). As noted previously, 
this survey is based on a previous case study on ICA self-scanning. A good 
relationship had already been established. When the author prepared the cover 
letters to the ICA and Coop stores, a statement about having received good 
cooperation from ICA AB was included in the ICA letter. No such comment was 
included in the Coop letter. This difference in the cover letters might explain why 
more cooperation was obtained from ICA stores in this survey.

Based on the above three analyses, the primary analysis is likely to be biased due to 
the over-representation of ICA stores in the sample. Sufficient attention should be 
paid to the differences between the Coop and ICA stores. The following section 
deals with non-response bias at the item level through a missing-values analysis.  

7.2 Missing-Value Analysis 
Missing values do not necessarily lead to biased estimates, and many techniques are 
available to control for them. However, the analysis requires that no single variable 
have more than 15% missing values (Hair et al., 2006). In this study, all missing-
value percentages were in the range of 0-7.6% per variable and 0-11.9% per case. 
Second, it is important that missing values are random; “missing completely at 
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random” (MCAR) exists when missing values are randomly distributed across all 
observations. MCAR can be confirmed by dividing respondents into those with 
and without missing data on certain variables, and then using t-tests to establish that 
the means of the two groups do not differ significantly on the remaining variables. 
The analyses were applied to the two variables that accounted for most of the 
missing values (TBSS duration and the quantity of customer inputs). The results of the t-
tests suggest that the missing values for the quantity of customer inputs are probably 
not randomly distributed, since the two CS measures and the measure of TBSS
duration show slight but significant differences at the .05 level for respondents with 
and without missing values on the quality of customer inputs item.

The SPSS Missing Values Analysis (MVA) option also includes Little’s MCAR test, a 
chi-square measure of whether the missing values are randomly distributed. If the 
p-value for Little's MCAR test is not significant, the data may be assumed to be 
MCAR, and this proved to be the case:  ² (667) =681.253, p=.342. Little’s MCAR 
test suggests that the locations of the missing data in general could be regarded as 
random, although the previous t-test suggests a minor problem for only one 
construct (i.e., the quality of customer inputs).

Third, after describing the pattern of the missing data, one can either delete or 
substitute a valid value for each missing value. Listwise case deletion decreases the 
sample size from 168 to 141, thereby decreasing statistical power and risking a 
nonconvergent solution (Byrne, 2001). Pairwise deletion is also considered 
inappropriate for structural equation modeling (see Byrne, 2001, p.290). Another 
alternative is to substitute a valid value for the missing value. Available methods 
include the series-mean approach, the group-means approach, regression analysis, 
and expectation-maximization (EM). According to de Vaus (2006), the EM method 
is one of the most sophisticated and is generally recommended. Hair et al. (1998) 
comment that EM is thought to introduce the least bias into structural equation 
models. Thus, the EM method was used for missing-values imputation for all 
variables except the demographic ones (e.g., gender, age).  

In summary, non-response bias at both the respondent and item levels seems not to 
be a serious problem in this study, except a caution had been placed on the 
differences between the Coop and ICA stores. Considering a statistical power issue, 
a total sample (N=168) was used for the primary analyses, yet post-hot analyses 
were also conducted to detect the possibly biased results. 

7.3 Descriptive Statistics
There is much to be said for having an initial exploration of the data, and 
descriptive statistics can provide a general understanding. Descriptive statistics for all 
variables are displayed in the following tables. The statistics are grouped into four 
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categories: resources (Table 7.1), service productivity (Table 7.2), overall firm 
performance (Table 7.3), and miscellaneous variables such as respondent 
demographics and motivation to implement the TBSS system (Tables 7.4-7.6).  

Table 7. 1 Descriptive Statistics for Resource Variables 

Items Min. Max. Mean S.D. Skewness Kurtosis 
equip1 enough  scanners 2 7 5.83 1.392 -1.296 .857

equip2 scanners work well 1 7 4.83 1.455 -.970 .216

equip3 adequate check-out capacity for self-
scanning

1 7 5.54 1.439 -1.147 .905

equip4 check-out works well 1 7 5.74 1.210 -1.517 2.825

train1 employees are well trained in use of 
TBSS

2 7 6.17 1.140 -1.582 2.230

train2 employees receive sufficient 
education on how to promote TBSS 

1 7 5.76 1.296 -1.084 .993

train3 employees receive sufficient 
education on how to treat customers 

1 7 5.54 1.331 -.887 .215

pro1 adequate advertising to increase 
awareness

1 7 4.76 1.655 -.616 -.488

pro2 adequate promotional activities to 
attract customers 

1 7 4.42 1.743 -.232 -.983

pro3 sufficient information on TBSS 
instruction

1 7 5.51 1.327 -1.334 2.075

pro4 sufficient environmental cues 1 7 5.26 1.368 -.825 .448

cap1 good ability to understand customers’ 
motivation

1 7 5.46 1.142 -.766 .938

cap2 good ability to respond to feedbacks 1 7 5.46 1.252 -.955 1.094

cap3 good ability to identify prospective 
customers

1 7 4.76 1.360 -.473 .064

input1 customers use self-scanning without 
help

1 7 5.59 1.215 -1.335 2.360

inputl2 customers use self-scanning as we 
expect them to  

1 7 5.78 1.191 -1.352 2.203

input3 random check-out controls find very 
few errors 

2 7 5.83 1.136 -1.107 1.178

Input quantity: Sales through the TBSS 
system (%) 

10.00 42.00 28.2843 7.02941 -.413 -.082
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The descriptive statistics in Table 7.1 show that the means for all the 7-point scales 
(1=worst; 7=best) measuring resources are above the midpoint of 4. The quality 
and quantity of the self-scanning equipment were perceived to be generally good, 
but the relatively low means suggest that sometimes there are malfunctions with 
bar-code scanners. Employee training is generally considered to be sufficient based 
on train1 (M=6.17, SD=1.140), train2 (M=5.76, SD=1.296), and train3 (M=5.54, 
SD=1.331), whereas TBSS promotion, especially for pro1 (M=4.76, SD=1.655)
and pro2 (M=4.42, SD=1.743), was relatively inadequate. Respondents also 
considered their dynamic capabilities in the new service environment and the 
quality of customer inputs to be quite good. In addition, the quantity of customer 
inputs, defined as the percentage of sales through the self-scanning system, ranged 
from 10% to 42% with a mean of 28%, which is far below 50%. 

Tests for the normality of each variable were also conducted at this stage. Although 
minor departures from normality may be acceptable, distributions with heavier-
than-normal tails can compromise statistical estimates. According to Hair et al. 
(1998), the acceptable range for skewness is from -1 to 1, and for kurtosis it is from 
-3 to 3. Values outside these ranges are highlighted in grey in Tables 7.1-7.3. 

Eleven variables (excluding equipment measures, for which normality tests do not 
apply) all display a negative skew. Many transformation methods are available to 
improve normality. von Hippel (2003) suggests power transformations, which raise 
Y to a power p (i.e., Y to Yp), for both positively and negatively skewed 
distributions. Power greater than 1 reduces a negative skew, whereas power 
between 0 and 1 reduces a positive skew. However, a transformed variable may be 
hard to interpret, and conclusions drawn from it may not apply to the original, 
untransformed variable (Levin et al., 1996). Quadratic transformations were then 
applied to the negatively skewed measures, but some of the distributions were still 
skewed. More complicated transformation methods would make the results even 
more difficult to interpret. However, the distributions of summated or composite 
scales might be normal even though the individual variable distributions were not. 
As the composite scales indeed proved to be normal, this approach was chosen for 
the analyses (see below).

Table 7.2 displays an estimate of the impact of self-scanning on check-out service 
performance, based on descriptive statistics of productivity indicators. Cost 
efficiency means were relatively low, i.e., CE1 (M=3.26, SD=2.172), CE2 
(M=3.17, SD=1.757) and CE3 (M=4.07, SD=1.762), indicating little gain in cost 
efficiency after self-scanning was implemented. On the other hand, the relatively 
positive evaluation of improvements in service quality is encouraging, at least for 
the questions investigated. 
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Table 7. 2 Descriptive Statistics for Productivity Variables 

Measures Min. Max. Mean S.D. Skewness Kurtosis 

CE1 total working hours have decreased 1 7 3.26 2.172 .436 -1.199

CE2 operating costs have decreased 1 7 3.17 1.757 .216 -.831

CE3 cost efficiency has increased 1 7 4.07 1.762 -.320 -.613

SQ1 queue time has decreased 1 7 5.65 1.461 -1.144 .715

SQ2 service availability has increased 1 7 5.43 1.475 -.965 .487

SQ3 employees have more time 
available to respond to customer 
requests.

1 7 4.66 1.700 -.681 -.143

Table 7. 3 Descriptive Statistics for Overall Firm Performance 

Items Min. Max. Mean S.D. Skewness Kurtosis 

FP1 total sales volume has increased 1 7 5.14 1.445 -.868 .862

FP2 market share has increased 1 7 5.02 1.345 -.601 .709

FP3 profitability has increased 1 7 4.84 1.420 -.449 .222

CS1 level of customer service in our 
store has increased 

1 7 5.74 1.210 -1.269 2.280

CS2 customer satisfaction has increased 1 7 5.74 1.132 -1.061 1.528

CS3 customer retention has increased 1 7 5.60 1.225 -1.184 2.073

CS4 company’s reputation among 
customers has increased 

1 7 5.56 1.232 -.897 1.024

CS5 customer loyalty has increased 1 7 5.61 1.173 -.963 1.375

EJS1 variety of activities for cashiers has 
increased 

1 7 5.74 1.613 -1.412 1.412

EJS2 cashier turnover increased 1 7 3.92 1.372 -.314 .564

EJS3 employee job motivation has 
increased 1 7 4.67 1.375 -.652 .821

EJS4 employee job tension has 
decreased 

1 7 4.35 1.619 -.489 -.377

EJS5 employee job satisfaction increased 1 7 4.67 1.421 -.748 .640
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As to how employees, customers and business owners benefit from the self-scanning, 
several items were included that asked respondents how they perceived the 
improvements. The inclusion of both employees and managers provided the 
comparable information about financial performance and employee job satisfaction. 
However, not having customers respond to the survey limited our ability to assess 
real gains in customer satisfaction. Table 7.3 displays the descriptive statistics on 
perceptions of improvement in overall firm performance. Items for employee job 
satisfaction (EJS) in general display lower mean scores compared to the items of 
customer satisfaction (CS) and the firm’s financial performance (FP). 

Being aware of measuring improvement in customer satisfaction from either the 
manager’s or the employee’s perspective provides only an approximate estimate, the 
mean scores for all the CS items were consistently high (greater than 5.5). 
Respondents were more hesitant to admit improvement in profitability than in sales 
growth and market share. A possible reason is that for the first item, one must 
consider the cost issue, which makes the assessment more complicated. The 
customer satisfaction items display higher means than do the financial performance 
items, and items assessing employee job satisfaction display the lowest means of all; 
this pattern might reflect a more positive impac of the self-scanning on customers 
than on the business owner or employees. However, an alternative explanation 
could be that respondents were more inclined to acknowledge the benefits of the 
self-scanning for customers as compared to the benefits for owners and employees.    

A box plot was used to show how managers responded to the five motivations10 for 
implementing a self-scanning system (see Figure 7.1). At first glance, the results 
indicate that in the long run the motivation to reduce costs was acknowledged by 
managers as less important than the other four (i.e., enhance overall customer 
satisfaction, achieve competitive advantage, offer a better working environment, and 
enhance service capacity to serve more customers). A similar question was also 
considered here: do managers feel less comfortable admitting that the reason they 
implemented self-scanning was to reduce costs? The results on the cost efficiency 
(CE) items  from a mixed sample of managers and employees indicate that stores 
that adopted self-scanning did not benefit much by reducing labor costs or 
improving cost efficiency (see Table 7.2). Even if the manager could deny a positive 
impact from reduced labor costs, employees should have no such concern. When 
the means for managers and employees were compared by an independent-samples 
t-test, only CE2 (decrease in operating costs) showed a slight but significant (2-
tailed p=.05) difference between the two groups; the results were non-significant 
for the other two indicators (i.e., CE1-decrease in total working hours, CE3-
increase in cost efficiency). The analyses above suggest that it might be true that the 
stores who implimented self-scanning did not benefit from reducing labor cost. 

                                                       
10 Five motivations were expressed in descriptive statements. A seven-point Likert-type scale (1=strongly 
disagree, 7=strongly agree) was used.
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Many managers gave additional comments about their motivation to implement a 
self-scanning system. The most cited reasons were shortening the queues, adding 
service capacity, increasing customer loyalty, and attracting large-scale customers 
(such as restaurants and school kitchens). These motivations are customer-
orientated and can be classified under motivations to enhance customer satisfaction 
or service capacity.   

to enhance service 
capacity to serve 
more customers

to offer a better 
working 

enviroment for 
employees

to achieve 
competitive
advantage

to enhance overall 
customer 

satisfaction

to save labor cost 
in the long run

7
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5

4

3

2

1

36

286

35

Figure 7. 1 Different Motivations to Implement a Self-Scanning System 



141

Table 7.4 provides background information about the self-scanning systems in the 
respondent stores. The length of time the systems had been in place ranged from 
less than one year to more than five years. TBSS duration was longer for the Coop 
stores than for the ICA stores in the sample, which is consistent with the fact that 
Coop is playing a leading role in the industry’s experimentation with self-scanning. 
Although all the stores use similar self-scanners (i.e., a mobile device with optical 
readers that can scan product bar codes and display information), the check-out 
services for self-scanning customers vary from store to store, sometimes 
incorporating a personal cashier to assist the customer with payments, sometimes 
relying exclusively on the self-check-out machine, and sometimes employing both 
methods. In all cases the items are scanned by the customers during the shopping 
process. The results show that most ICA stores use only the personal cashier for 
checking out self-scanning customers, whereas most Coop stores have implemented 
both options. In addition, many stores had to open traditional check-out lines for 
those customers who do not want to use self-scanning. The results show that 81.8% 
of respondent stores have to open their traditional check-out lines always, 18.3% 
often and 1.5% only occasionally (see Table 7.4). In general, Coop stores seemed to 
use the traditional check-out option less often than ICA stores.  

Because of the differences among stores in choice of TBSS equipment, 
implementation experience, and utilization of traditional check-out capacity, 
differences in performance are to be expected. An independent samples t-test was 
conducted between the Coop and ICA subgroups to see if they differed 
significantly on investiagted variables. The results of the t-tests for all variables are 
provided in tabular form in Appendix E-2. Among the variables compared, cost 
efficiency and employee job satisfaction (except for the EJS2 item measuring 
increase in employee turnover) were significantly different at the .01 level.  

Finally, as advertising/promotion, employee training, and self-scanning equipment 
were reported to be the three major drains on financial resources, Table 7.4 also 
provides some frequency statistics in respect to financial resources devoted to these 
three categories. With advertising/promotion and employee training each 
accounting for 1/10 of infrastructure/equipment spending, a previous owner of an 
ICA store commented that they did not expect to devote so many resources and so 
much effort to employee training and the marketing of self-service. 



142

Table 7. 4 Descriptive Statistics for the self-scanning at Respondent Stores 
ICA (N=50) Coop (N=16) Total (N=66) 

Categorical variables 
Freq. 

Percen. 
(%)

Freq. 
Percen. 

(%)
Freq. 

Percen. 
(%)

Duration of self-scanning (years)     

<1 4 8 0 0 4 6 

>=1 and <2 18 36 4 25 22 33.3 

>=2 and <3 20 40 4 25 24 36.4 

>=3 and <4 6 12 6 37.5 12 18.2 

>=4 and <5 2 4 2 12.5 4 6.1 

Type of check-out for self-scanning: 
1. Personal cashier only 46 92 3 18.8 49 74.2 

2. Self check-out machine only  1 2 0 0 1 1.5 

Both 1 and 2 3 6 13 81.3 16 24.2 

Frequency of using traditional check-
out:

Always--91%-100% 43 86 11 68.8 54 81.8 

Often--51%-90% 6 12 5 31.3 11 18.3 

Occasionally--21%-50% 1 2 0 0 1 1.5 

Financial resources devoted to 
promotion/advertisement (TSEK): 

Below 100  20 40 N/A  N/A 

100-500  28 56    

1501 and above  1 2    

1501 and above  1 2    

Financial resources devoted to employee 
training and education (TSEK): 

Below 100  22 44 N/A  N/A

100-250  19 38   
251-400  4 8   
401-600  2 4   
601 and above  3 6   

Financial resources devoted to 
infrastructure/equipment (TSEK): 

Below 1000  5 10 N/A  N/A

1000-2500  33 66   
2501-4000  9 18   
4001-5500  1 2   
5501 and above  2 4   
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Table 7.5 shows descriptive statistics on respondent demographics. There were more 
male managers and more female cashiers. As mentioned earlier, according to 
Statistics Sweden, the ratio of men employees to women employees in the category 
of directors and chief executives is about 9:1, whereas in the category of cashiers, 
tellers and related clerks is about 3:13 (SCB, 2005). The gender distribution in this 
study closely matches the gender distribution in similar categories in Statistics 
Sweden. Information on respondents’ age, years of employment, and employment 
type is also provided in Table 7.5. 

Table 7. 5 Descriptive Statistics for Respondent Demographics 
Managers (N=66) Employees (N=102) 

Categorical variables 
Frequency

Percentage 
(%)

Frequency 
Percentage 

(%)

Gender:     

Male 56 84.8  12 11.8 

Female 7 10.6  89 87.2 

Missing 3 4.5 1 1 

Age:
    

20-30 4 6.1 29 28.4 

31-40 17 25.8 34 33.3 

41-50 18 27.3 19 18.6 

More then 50 26 39.4 19 18.6 

Missing 1 1.5 1 1 

Years working in this company11:
    

< 10 8 12.1 45 44.1 

>=10 and < 20 13 19.7 34 33.3 

>=20 and < 30 22 33.3 14 13.7 

>=30 20 30.3 8 7.8 

Missing 3 4.5 1 1 

Employment type 
    

Full-time N/A N/A 45 44.1 

Part-time   50 49.0 

Missing   7 6.9 

                                                       
11 This variable was designed to be a continuous scale and was recoded into categories for data presentation.  
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Finally, independent-samples t-tests were conducted to see if there were any 
significant differences between managers and employees on any of the variables in 
the study. These data are provided in tabular form in Appendix E-3. Among the 38 
variables, 17 display a significant difference (at the .05 level) between managers and 
employees. Consistent differences are displayed for TBSS promotion to customers 
(Mman<Memp 12 ), company dynamic capability (Mman<Memp), and all the 
performance items, i.e., cost efficiency (Mman<Memp), service quality 
(Mman>Memp), financial performance, customer satisfaction (Mman>Memp), and 
employee job satisfaction (Mman>Memp). These results might reflect a difference 
between a strategic perspective of managers and a practical perspective of 
employees. 

7.4 The Reliability of the Measurement 
In order to measure the proposed constructs in a reliable manner, three or more 
items were chosen for each scale. The decision to use multi-item scales was 
influenced by Churchill’s (1999) scale development procedures. For a multi-item 
scale to be reliable, the scores for the individual items that comprise the scale 
should be correlated (Hair et al., 2007). The commonly used method to assess 
internal consistency is Cronbach’s alpha. Hair et al. (2007, p.244) have provided 
rules of thumb for interpreting alpha values. They generally consider an alpha of .70 
to be the minimum, although lower coefficients may be acceptable depending on 
the research objectives (e.g., an exploratory study).  

The alpha values for the constructs in the present study range from .642 to .892 
(see Table 7.6). The only value under .70 is for the three-item scale measuring the 
quality of customer inputs. This construct is initially proposed and tested in the 
present study, alpha values of .642 is considered acceptable. In a word, the values 
indicate quite good reliability for an exploratory study. 

                                                       
12 Mman refers to the mean value for the manager group; Memp refers to the mean value for the employee 
group.
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Table 7. 6 Reliability of Items 

Items

Corrected 
Item-Total
Correlations

Cronbach 
Alphas if 
item deleted 

Cronbach
Alphas  

train1 employees are well trained in use of TBSS .615 .820

train2 employees receive sufficient education on how to 
promote TBSS 

.730 .705

train3 employees receive sufficient education on how to treat 
customers

.706 .732

.824

pro1 adequate advertising to increase awareness .740 .768

pro2 adequate promotional activities to attract customers .766 .757

pro3 sufficient information on TBSS instruction .597 .831

pro4 sufficient environmental cues .620 .822

.841

cap1 good ability to understand customers’ motivation .627 .741

cap2 good ability to respond to feedbacks .710 .647

cap3 good ability to identify prospective customers .597 .778

.797

input1 customers use self-scanning without help .543 .407

inputl2 customers use self-scanning as we expect them to  .450 .545

input3 random check-out controls find very few errors .367 .652

.642

CE1 total working hours have decreased .653 .779

CE2 operating costs have decreased .703 .716

CE3 cost efficiency has increased .668 .749

.815

SQ1 queue time has decreased .580 .723

SQ2 service availability has increased .715 .576

SQ3 employees have more time available to respond to 
customer requests .543 .777

.772

FP1 total sales volume has increased .795 .724

FP2 market share has increased .785 .740

FP3 profitability has increased .605 .904

.853
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CS1 level of customer service in our store has increased .640 .890

CS2 customer satisfaction has increased .774 .861

CS3 customer retention has increased .679 .882

CS4 company’s reputation among customers has increased .843 .844

CS5 customer loyalty has increased 756 .865

.892

EJS1 variety of activities for cashiers has increased .586 .830

EJS2 cashier turnover increased .401 .870

EJS3 employee job motivation has increased .751 .785

EJS4 employee job tension has decreased .741 .784

EJS5 employee job satisfaction increased .797 .771

.843

7.5 The Validity of the Measurements
Validity is the extent to which a construct measures what it is supposed to measure 
(Hair et al., 2007). As the process of identifying and developing valid and reliable 
measures included consulting a small group of experts from TBSS-adopting firms 
during Study I, the items have good face validity. Thus, the discussion of validity 
in this section addresses mainly construct validity (i.e., convergent validity and 
discriminant validity) assessed by using exploratory factor analysis (EFA). EFA was 
chosen instead of confirmatory factor analysis (CFA), because the items designed to 
measure resources and performance impact had never been validated nor tested for 
reliability and validity.

7.5.1 Exploratory Factor Analysis  
EFA starts with a correlation matrix. This matrix is presented in Appendix E-4, 
where the substantial and significant correlations on each factor are highlighted. 
Quantity of customerinputs was measured by a single-item scale and thus not 
included in EFA, but its correlation with the other items is displayed in the 
correlation matrix.  

Since the manager and employee groups as well as ICA and Coop subsamples were 
not expected to be completely homogeneous, separate EFAs were conducted to 
determine whether different factors would be obtained from them (except for 
Coop subsample for its small number of respondents precluded an EFA analysis). 
These analyses yielded similar factor structures as those of the entire sample. Hence, 
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only the three factor analyses based on the entire sample are reported: resources, 
service productivity, and overall firm performance.  

Table 7. 7 Factor Solution for Resources 
Factors

Items
Commu
nalities Train Promotion Capability Inputs 

Quality

Variance 
Explained 
(%)

train1 employees are well 
trained in use of TBSS .678 .792 .010 .113 .194

train2 employees receive 
sufficient education on 
how to promote TBSS 

.774 .831 .199 .183 .104

train3 employees receive 
sufficient education on 
how to treat customers 

.774 .843 .221 .118 .037
17.544

pro1 adequate advertising 
to increase awareness .819 .144 .887 .101 -.033

pro2 adequate promotional 
activities to attract 
customers

.826 .207 .878 .105 .034

pro3 sufficient information 
on TBSS instruction .610 .076 .611 .386 .286

pro4 sufficient 
environmental cues .588 .090 .657 .316 .220

21.158
cap1 good ability to 
understand customers’ 
motivation

.685 .183 .098 .785 .158

cap2 good ability to 
respond to feedbacks .798 .259 .180 .835 -.031

cap3 good ability to 
identify prospective 
customers

.685 .007 .265 .781 .062
17.689

input1 customers use self-
scanning without help .659 .110 .146 .013 .791

inputl2 customers use self-
scanning as we expect them 
to

.666 -.058 .388 .207 .686

input3 random check-out 
controls find very few 
errors 

.583 .243 -.124 .041 .712
13.953

Notes: Extraction Method: Principal Component Analysis.  
          Rotation Method: Varimax with Kaiser Normalization.  
          Rotation converged in 6 iterations. 
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The EFA on the 13 resource items yielded a 4-factor solution that explains 70.34% 
of the total variance (see Table 7.7). The result of the KMO test that indicates the 
overall measure of sampling adequacy was .795, well above the minimum threshold 
of .50. The individual items have sufficient explanatory power and communalities 
range from .583 to .826, all above the minimum of .50. According to Hair et al.’s 
(1998) guidelines for identifying significant factor loadings, for a sample size of 
150-200 a loading of .40-.45 is necessary for having statistical significance. However, 
this guideline is quite conservative, and loadings between .30 and .39 should be 
considered to have some practical significance. By this standard, each item has only 
one significant loading on each factor, although pro3 and pro4 have loadings 
greater than .30 on another factor, which merits further attention. One more thing 
worthy of note is that pro3 and pro4 behaved slightly differently from pro1 and 
pro2 in terms of mean values, item-total correlations, and correlations with other 
measures. All the above information suggests that further analysis (such as a check 
for unidimensionality by CFA) is warranted. 

The EFA on the 6 productivity items resulted in a very clear 2-factor solution (see 
Table 7.8) that explains 72.20% of the total variance. The result of the KMO test 
is .675. The individual items have sufficient explanatory power, with coefficients 
ranging from .625 to .803. Finally, each item loads significantly on only one factor, 
and the meaning of each factor conforms to expectation.  

Table 7. 8 Factor Solution for Productivity 
Factors

Items
Commu
nalities Cost

Efficiency 
Service
Quality

Variance 
Explained 
(%)

CE1 total working hours have 
decreased .708 .839 -.062

CE2 operating costs have 
decreased .777 .879 -.067

CE3 cost efficiency has 
increased .751 .856 .134

37.130
SQ1 queue time has decreased 

.669 -.063 .816

SQ2 service availability has 
increased .803 -.053 .894

SQ3 employees have more 
time available to respond to 
customer requests 

.625 .109 .783
35.073

Notes: Extraction Method: Principal Component Analysis.  
           Rotation Method: Varimax with Kaiser Normalization. 
           Rotation converged in 3 iterations. 
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Table 7. 9 Factor Solution for Overall Firm Performance 
Factors

Items
Commu
nalities Financial

Performance
Customer
Satisfaction

Employee Job 
Satisfaction

Variance 
Explained 
(%)

FP1 total sales volume has 
increased 

.838 .867 .256 .144 

FP2 market share has increased .830 .836 .318 .173 

FP3 profitability has increased .675 .801 .184 .015 22.024
CS1 level of customer service in 
our store has increased 

.576 .280 .664 .237 

CS2 customer satisfaction has 
increased 

.748 .221 .808 .215 

CS3 customer retention has 
increased .645 .297 .725 .175 

CS4 company’s reputation 
among customers has increased 

.829 .242 .826 .298 

CS5 customer loyalty has 
increased 

.740 .146 .794 .297 30.603
EJS3 employee job motivation 
has increased .774 .081 .207 .851

EJS4 employee job tension has 
decreased .810 .126 .267 .850

EJS5 employee job satisfaction 
increased 

.881 .113 .345 .865 23.241
Notes: Extraction Method: Principal Component Analysis.  
           Rotation Method: Varimax with Kaiser Normalization. 
           Rotation converged in 5 iterations. 

Finally, the EFA on the 13 items measuring overall firm performance yielded a 3-
factor solution, as expected.  However, the communalities of items EJS1 (.531) and 
EJS2 (.504) are markedly lower than those of the other three EJS measures (range 
from .725-.800). In addition, the reliabilities of EJS1 and EJS2 seem problematic. 
Especially, item EJS2 was designed to measure negative impact of self-scannning 
system on employees, but the reverse-code EJS2 did not work for reliability test. 
Examination of the factor matrix revealed that the loading of EJS1 on one 
underlying factor (i.e., employee job satisfaction, EJS) was too low and its loading 
on the other underlying factor (i.e., customer satisfaction, CS) was too high. The 
decision to drop EJS1 and EJS2 was also affected the correlation matrix, for which 
EJS1 and EJS2 also seemed problematic (see Appendix E-4).  

A more subjective reason to exclude items EJS1 and EJS2 was considered as well.  
Due to the labor legislation in Sweden, immediate dismissal of employees is not 
encouraged. In fact, EJS2 (M=3.92, SD=1.372) evoked the most negative 
responsesto such a statement, resulting in a very low mean (below the midpoint of 
4). Hence, the possible negative impact of introducing self-scanning is not 
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confirmed by the respondents. EJS1 (M=5.74, SD=1.613) was found to evoke the 
most positive responses. This outcome suggests that self-scanning has a positive 
impact on employees by increasing the variety of activities for cashiers. However, 
the factor analysis suggests that EJS1 behaves differently from the remaining EJS 
items. The possible explanation is that EJS1 asks about concrete change in the 
working environment, whereas the remaining EJS items (i.e., motivation, job 
tension and employee job satisfaction) are more apt to capture the emotional state 
of employees concerning the job. 

Dropping EJS1 and EJS2 from the original 5-item scale and running the EFA again 
yielded a much clearer factor solution, which also explains more of the variance 
(75.87%) than does the original EFA (69.96%). The result of the KMO test on the 
new analysis is .834. The individual items also have greater explanatory power, and 
the communalities range from .576 to .881 (the lowest being for CS1). Thus, based 
on both statistical analysis and subjective judgment, EJS1 and EJS2 were dropped. 
The final 3-factor solution is shown in Table 7.9.  

7.5.2 Confirmatory Factor Analysis  
After validating the scales through EFA and reliability analysis, items with high 
time-to-total correlations, high loadings on the intended factors, and no substantial 
cross-loadings were retained. Items that might cause problems for later structural 
equation modeling (e.g., pro3, pro4, input3, CS1) were subjected to CFA to verify 
the hypothesized factor structure. At the same time, item undimensionality could be 
assessed.  

Given the number of parameters to be estimated, sample-size constraints led to 
dividing the measures into two subsets of the most theoretically related variables. 
Referring to the framework in Chapter 3, the first measurement model includes 
items representing constructs in the value generation stage; the second 
measurement model includes items representing constructs in the value 
appropriation stage. 

First, a set of resourceand productivity items was subjected to CFA to verify part of 
the hypothesized factor structure. A series of goodness-of-fit indices did not reach 
the minimum criterion (i.e., GFI=.854; CFI=.885) in the initial testing. 
Examination of the modification indices and the residual matrix revealed substantial 
problems with the dimensionality of some items, especially pro3 and pro4. The 
modification indices suggest that ² could reduce by 10.197 through estimation of a 
path between pro3 and the quality of customer inputs, and by 11.055 through 
estimation of a path between pro3 and capability. The magnitude of these indices 
(well above the threshold of 5.0) seems to indicate that within the model a high 
cross-correlation exists between the factors and pro3. A similar situation exists with 
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pro4. Additionally, high residual values (i.e., greater than 4 between pro3 and 
input2) seem to suggest that subsequent path modeling with these items may be 
compromised due to a lack of item undimensionality. Furthermore, note that pro3 
measures the extent to which the information on self-scanning instruction are 
conveyed to customers, and pro4 measures the extent of environmental cues had 
been placed to guide customer. These two may be more requisite to attract 
customers than is promotion/advertising. The cross-correlations among pro3, pro4, 
and the quality of customer inputs can be explained by the fact that the instructions 
and environmental cues made it more likely that customers would behave as 
expected. Given the apparent lack of unidimensionality in pro3 and pro4, these 
items were eliminated from further analysis, and a reduced 17-item model was 
estimated. This time, the goodness-of-fit indices with problems were much 
improved (i.e., GFI=.905; CFI=.948). Then the modification indices were re-
examined and the residual matrix recalculated, resulting in a new estimate. 

Table 7. 10 Measurement Model I 
Resources Productivity Impact 

Items Standardized 
Loadings 

t-values* Items Standardized 
Loadings 

t-values* 

Employee Training 
Train2 
Train3 

.877**

.797 6.731

Cost Efficiency 
CE1
CE2
CE3

.739**

.830

.769
8.803
8.706

TBSS Promotion 
Pro1 
Pro2 

.886**

.959 10.514

Service Quality 
SQ1
SQ2
SQ3

.684**

.927

.615
7.670
7.201

Capability 
Cap1
Cap3

.733**

.663 7.748

Input Quality 
Input1 
Input2 
Input3 

.683**

.705

.454
5.498
4.486

Goodness-of-fit Statistics: 
                ² (75)=100.734, p=.025
                     ²/df =1.343 
                        GFI=.928 
                      AGFI=.886 
                        CFI=.971 
                 RMSEA=.045 

*The t-values are from the unstandardized solution 
**Fixed parameter 
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The whole process of re-specification was guided by the model diagnostics, and 
items were excluded based on both theoretical and statistical evidence. train1 (the 
extent to which employees are well trained in the use of self-scanning) is not 
comparable to the other two train items (the extent to which employees are well 
trained in promoting TBSS and treating customers). Cap2 was found to lack 
undimensionality and cross-correlate with the quality of customer inputs and with 
cost efficiency. These two items were also eliminated from further analysis. A 
reduced, 15-tem model was estimated and the result is displayed in Table 7.10.  

Second, a set of items measuring overall firm performance was subjected to CFA to 
verify the remaining hypothesized factor structure. A series of goodness-of-fit 
indices did not reach the minimum level obtained in the initial testing (i.e., 
GFI=.879; RMSEA=.111). A check of the modification indices suggested that CS1 
caused most of the problem. With subjective judgement, CS1 is not clearly 
formulated and seems to measure impact on service quality. Running CFA without 
CS1 yielded adequate goodness-of-fit (i.e., GFI=.924; RMSEA=.086). However, 
the ² was still significant, which might make it difficult for the overall structural 
equation modeling to achieve a good fit. Further diagnostics suggested that FP3 has 
many cross-correlations with items in other factors. Excluding FP3 resulted in 
negative error variance, accompanied by a factor loading above 1 for FP2 (well-
known as Hey-wood case). Although this problem could be handled by changing 
the offending error variance to a small positive value (.005), this only masks the 
underlying problem, which must be taken into account when interpreting the 
results (Hair et al., 1998). 

The next problematic item is CS5. Given that customer satisfaction is a 4-item scale 
and financial performance is a 3-item scale (it is preferable to retain three items for 
each construct), CS5 seems to be a better candidate for removal than FP3. 
Moreover, FP3 measures productivity, a dimension that is different from sales and 
market share. Finally, excluding FP3 caused a Heywood case as discussed above. 
After careful examination of the meaning of both items, as well as the modification 
indices, it was decided to drop CS5. The p-value of ² became .091, resulting in a 
non-significant ². The final result for Part II of the measurement model is displayed 
in Table 7.11.  



153

Table 7. 11 Measurement Model II 
Overall Firm Performance 

Items Standardized 
Loadings 

t-values* 

Financial Performance 
FP1
FP2
FP3

.873**

.948

.619
14.709
8.900

Customer Satisfaction 
CS2
CS3
CS4

.766**

.759

.924
10.075
11.942

Employee Job Satisfaction 
EJS3
EJS4
EJS5

.762**

.838

.966
11.690
12.801

Goodness-of-fit Statistics: 
                ² (24)=33.671, p=.091
                     ²/df =1.403 
                        GFI=.957 
                      AGFI=.920 
                        CFI=.990 
                         IFI=.990 
                 RMSEA=.049 

*The t-values are from the unstandardized solution 
**Fixed parameter 

7.6 Structural Model Estimations and Tests of Hypotheses
As a ratio of sample size to parameter greater than 5 to 1 is recommended for 
reliable parameter estimation, a parsimonious approach was adopted for estimating 
the structural model. Weighted composite scales based on the factor loadings in 
Table 7.10 and 7.11 were used to represent the constructs. By using composite 
scales, the non-normality in individual scales did not affect estimation, since all the 
composite scales are normally distributed.  

The reported Chi square is not significant ( ²(26)=35.783, p=.096), suggesting that 
the observed and theoretical correlation matrices are similar, reflecting a good fit to 
the data. Other model-fit indices (e.g., GFI=.958; AGFI=.910; CFI=.972; 
RMSEA=.047) also support this conclusion. The modification indices further 
suggest that the ² could reduce by 6.338 by estimating a path between quality of 
customer inputs and employee job satisfaction. This relationship seems reasonable, 
yet it was not proposed as a hypothesis. If the quality level of customer performing 
self-service is good, employees do not need to provide additional help or support, 
which likely results in less stress and greater job satisfaction. In addition, although 
the modification indices suggest that the ² could be further reduced by 5.096 by 
estimating a path between cost efficiency and customer satisfaction, a subjective 
judgement was against this option because cost efficiency seems to have no direct 
impact on customer satisfaction. However, cost efficiency might impact customer 
satisfaction indirectly, because a company being too eager to reduce costs might 
lead to lower quality of service and less-satisfied customers.  
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Table 7. 12 Tests of Hypotheses (Model Estimates based on the Total Sample)
H.
No. Paths in the Model 

Stand.
Coeffs. t-values p-values

H1a Train —> Cap .307 4.167 <.001

H1b Train —> Pro .277 3.824 <.001

H2a Pro —> Inputs Quantity .016 .197 .884

H2b Pro —> Inputs .181 2.317 .020

H3a Cap—> Pro .280 3.864 <.001

H3b Cap —> Inputs Quantity .213 2.624 .009

H3c Cap —> Inputs .226 2.892 .004

H3d Cap —> SQ .138 1.867 .062

H4a Inputs Quantity —> CE .126 1.528 .126

H4b Inputs Quantity —> SQ .325 4.577 <.001

H5a Inputs —> CE .072 .912 .362

H5b Inputs—> SQ .175 2.411 .016

H6 SQ —> CE -.079 -.930 .352

H7a SQ —> CS .362 4.796 <.001

H7b SQ —> EJS .566 9.197 <.001

H8a CE —> FP .019 .287 .774

H8b CE —> EJS .102 1.707 .088

H9 EJS —> CS .339 4.483 <.001

H10 CS —> FP .565 8.853 <.001

New Inputs —> EJS .168 2.721 .006

Model Fit Indices: 
² (25)=28.716, p=.276

       ²/df=1.149
        GFI=.966 
      AGFI=.924 
        CFI=.989 
 RMSEA=.030 
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Table 7.12 displays standardized parameter estimates, t-values, and significance levels 
(from the unstandardized solution) for the path estimates. These are based on a 
model that was re-specified by adding one non-hypothesized link between the 
quality of customer inptus and employee job satisfaction. Although the results show 
moderate explanatory power for many constructs, further consideration should be 
given to getting better determinants for cost efficiency. Standardized estimates for 
the model are illustrated in Figure 7.2 and the estimates for the squared multiple 
correlations of each construct are shown in Table 7.13.  
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Figure7.2 Assessing the Impact of Self-Scanning on Swedish Retail Food Stores 
(Results on the Total Sample) 

Table 7. 13 Squared Multiple Correlations for Constructs in the Model 

Constructs 
Squared Multiple 

Correlations 

Capability ,094 
Promotion ,203 
Quantity of Customer Inputs ,048
Quality of Customer Inputs ,114 
Cost Efficiency ,018 
Service Quality ,197 
Financial Performance ,320 
Customer Satisfaction ,394 
Employee Job Satisfaction ,404 
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Although the overall structure is considered to be a good fit to the data, there are 
still seven non-significant paths. All the paths to and from cost efficiency lack both 
economic and statistical significance. To interpret these results, some further 
questions need to be considered. For example, is it possible that the relationships are 
perceived differently by managers versus employees, or by ICA versus Coop 
respondents, since previous t-tests revealed many differences in perceptions between 
these categories of respondents? In addition, is it possible that cost efficiency 
changes over time? If so, stores that had self-scanning in place for a longer time 
would likely reduce labor costs more than stores that had it for a shorter time. 

To answer these questions, post-hot analyses were conducted on five subgroups 
(i.e., managers, employees, long-duration stores, short-duration stores, and ICA 
stores). Even though a ratio of sample size to the relevant parameter of less than 5 
to 1 might result in less reliable parameter estimations, SEM analysis was conducted 
for an exploratory purpose. In addition, the small number of Coop respondents 
(N=42) precluded an SEM analysis for them.  

The results of the SEM analysis based on the five subgroups are presented in Table 
7.14. Since the small sizes of the subgroups might lead to less reliable parameter 
estimations (especially for managers), the p-value was set at .1 to claim an 
acceptable significance level. The results consistently show that none of the paths 
between the determinants of cost efficiency (i.e., quantity of customer inputs, 
quality of customer inputs, and service quality) and cost efficiency itself were 
significant. It thus can be concluded that this model fails to give a good explanation 
of the cost efficiency variance. The path linking cost efficiency and financial 
performance is significant for employees (at the .1 level) and for ICA stores (at 
the.05 level). The path linking cost efficiency and employee job satisfaction is 
significant for the long-duration group (at the .1 level) and ICA stores (at the .1 
level). The path linking promotion with the quality of customer inputs is significant 
for the employee group and the short-duration group (at .1 level) but not for other 
groups. Finally, the path linking promotion with the quantity of customer inputs is 
not significant for any of the subgroups.   
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Table 7. 14 Tests of Hypotheses (Model Estimates based on Five Subgroups) 

*** Significant at .01 level ** Significant at .05 level * Significant at .1 level 

                                                       
13 The long duration group consists of those self-scanning systems that had been in place for more than 2 years, 
whereas the short duration group consists of those self-scanning systems that had been in place for 2 years or 
less.
14 Asterisks show the significance of the relationships based on the whole sample, for comparison purposes.

H.
No. Paths in the Model 

Manager 
(N=66) 

Employee 
(N=102) 

Long13

duration 
(N=84) 

Short
duration 
(N=84) 

ICA
Stores

(N=126) 

H1a Train —> Cap(***)14 .201* .358*** .388*** .240** .287***

H1b Train —> Pro(***) .455*** .125 .315*** .210* .334***

H2a Pro —> Inputs Quantity .135 -.104 .149 -.082 -.043

H2b Pro —> Inputs(**) .192 .174* .116 .193* .131

H3a Cap—> Pro(**) .090 .412*** .427*** .164 .165**

H3b Cap —> Inputs Quantity(***) .157 .287*** .183 .185* .253***

H3c Cap —> Inputs*** .215* .296*** .283** .227** .243***

H3d Cap —> SQ* .142 .321*** .094 .178* .156*

H4a Inputs Quantity —> CE .150 .080 .174 .054 .137

H4b Inputs Quantity —> SQ(***) .267** .381*** .290*** .359*** .358***

H5a Inputs —> CE .029 .115 .122 .016 -.004

H5b Inputs—> SQ(**) .217* .080 .188* .167* .237***

H6 SQ —> CE -.168 .027 -.059 -.104 -.046

H7a SQ —> CS(***) .248** .410*** .435*** .229** .391***

H7b SQ —> EJS(***) .525*** .546*** .518*** .625*** .601***

H8a CE —> FP -.144 .130* -.068 .114 .164**

H8b CE —> EJS(*) .076 .112 .140* .065 .128*

H9 EJS —> CS(***) .342*** .329*** .287*** .476*** .358***

H10 CS —> FP(***) .504*** .587*** .577*** .549*** .539***

New Inputs —> EJS(***) .026 .241*** .239*** .066 .098

Model Fit Indices: 

² (25) 36.170 17.064 34.304  31.486

p .069 .879 .102  .173

       ²/df 1.447 .683 1.372  1.259

GFI .896 .967 .926  .952

      AGFI .772 .928 .836  .894

CFI .888 1.000 .956  .977

RMSEA .083 .000 .067  .046
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A number of the significant relationships based on the total sample are no longer 
significant for some of the subgroups. It is interesting to compare the results across 
subgroups (see Table 7.14). For example, many relationships that are significant for 
the total sample and the employee group are not significant for the manager group 
(e.g., capabilities—>promotion, capability—>quantity of customer inputs, quality of 
customer inputs—>employee job satisfaction). The small sizes of the subgroups 
might lead to less reliable parameter estimations, which might cause a significant 
relationship based on the total sample becomes non-significant among the 
subgroups. Despite all that, the results based on the total sample are more likely to 
represent the opinions of the employee group than manager group. In addition, 
two-tailed t-tests were conducted to compare the mean differences between ICA 
and Coop stores (see Appendix E-2). The results suggest that after self-scanning 
systems were implemented, Coop stores achieved strong gains in cost efficiency 
whereas ICA stores achieved strong gains in employee job satisfaction. Even though 
the small number of Coop stores (N=42) precluded an SEM analysis, it can be 
concluded that the results based on the total sample are more likely to represent the 
impact of self-scanning on ICA stores than Coop stores. In summary, the structure 
model estimates based on the total sample must be interpreted with caution. They 
are more likely to represent the opinions of employees and the impact on ICA 
stores than manager perspective and the impact on Coop stores.  

7.7 Qualitative Data of the Survey 
Two items in the questionnaire requested open-ended comments on (1) motives to 
implement self-scanning other than the five listed, and (2) general opinions about 
self-scanning. The additional motives reported by the store managers are described 
in the section, together with a box plot showing how managers responded to the 
five listed motives (see Figure 7.1). Only general opinions about self-scanning are 
presented in this section. 

Additional comments were provided by 13 store managers (20% of the total 
managers) and 25 employees (24.5%). They were recorded in a separate Word 
document along with the case number, and the role (employee or manager),
gender, and age of the respondent. Since the comments were written in Swedish, 
three native Swedish speakers helped to the author translate them into English. The 
findings are presented against the conceptual framework and are categorized in four 
parts: company investments and resources, customer reactions to self-scanning, 
service performance, and overall firm performance. The comments and opinions 
provided by both store managers and employees reinforce the quantitative results. 

Investments and Resources 
Many store managers commented that the self-scanning system was an expensive 
investment. Employee training and TBSS promotion were demanding. It was very 
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troublesome and costly to get maintenance and support service, which increased 
the cost of operating the equipment. Some respondents implied that skills needed 
in the new service environment differed from those needed for traditional cashier 
service.  

As a previous owner of a supermarket that invested in self-scanning, I want to 
say: With an expensive investment, you get the benefits two year later at the 
earliest. You need to invest in education and marketing at least three times as 
much as you estimated… (Male manager, 30 plus) 

It is difficult to get an amount of efficient staff… (Male manager, 30 plus) 

Repair and service is too expensive. It is difficult to get in contact with the 
self-scanning maintenance service. We sent scanners on Dec. 11th, 2006, for 
repair and didn’t get them back until April 23rd, 2007. (Male manager, 40 plus) 

Support and maintenance are too expensive…We receive less support from 
headquarters. They don’t care about the operating costs. (Male manager, 40 
plus)

… Some scanners stop working during shopping. The programme is in 
English, cannot use “plu nr15” when checking. (E36) 

What doesn’t work with self-scanning is service for repair of the scanners. It is 
difficult and hard to work through. (Male employee, 20 plus) 

When there is a problem with scanners, service and repair take an incredibly 
long time. Routines are difficult and take a long time. There are many papers 
to fill in and many faxes. You worry about sending scanners for repair. And in 
the end, it lets customers down. At the same time, the repair is done in the 
Czech Republic, which means you have to talk and write in English. I also 
think the headquqrters help desk has very poor knowledge about self-
scanning. Many times, there is no help if a problem happens. (Female 
employee, 20 plus) 

It is difficult to get staff to serve at self-scanning. Calling another person to 
come meant an even longer time for serving customers. (Female employee, 50 
plus)

…We have to be more flexible because customers’ needs can differ a 

                                                       
15 “Plu nr” is a coding system for registering goods with no attached bar codes (e.g. fruit, vegetables). These 
goods are usually input manually by cashiers in the traditional cashier service system. There is a problem 
integrating the self-scanning systems with the codes used in the old system.
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lot…(Female employee, 20 plus) 

Customers’ Reactions to Self-scanning 
Many comments dealt with how customers react to self-scanning. Because it is an 
innovative technology in the consumer market, customers naturally are curious 
about the option and express different opinions. Both problems and opportunities 
emerged... 

Many customers shop many times a week and shop for fewer items each time. 
It is difficult for us to let those customers who shop for fewer items use self-
scanning…Customers want some rebate/benefits for using self-
scanning…Some customers don’t want to use self-scanning because they 
don’t want to do the cashier’s work and make the cashiers unemployed. (Male 
manager, 40 plus) 

The hardest job for the customers is to weigh the fruit and vegetables in that 
department. The customers are worried about making mistakes. I don’t 
believe there are benefits for the customer, but the fact is that customers are 
increasingly using self-scanning. (Manager, 40 plus) 

Try to get customers to use the system no matter they shop just a little or a 
lot. (Male manager, 30 plus)  

Most Important: With self-scanning, we are more competitive in getting more 
big customers to our shop. (Manager, 50 plus) 

Even if we have just 32% self-scanning customers, they are our regular or big 
customers. It is of course important to keep them satisfied. The problem, the 
biggest problem, is to get more people to try self-scanning because many are 
afraid of being controlled. They are very afraid of making mistakes and being 
identified as a shoplifter (Male manager, 40 plus) 

Very good system! Although it is possible for customers to cheat, the fact is 
that inventory does not show we losing things. (Female employee, 20 plus) 

Service Performance  
Although a few additional comments stressed the benefits of self-scanning and its 
resulting in better check-out service (e.g., shorter queues), several expressed 
problems with the self-scanning system or service in general. In particular, the lack 
of a separate cashier desk for self-scanning customers seemed to be a problem in 
some stores, since there are no real benefits for self-scanning customers if they have 
to wait in the same queue with other ordinary customers who do not use self-
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scanning and they cannot save time. In addition, when self-scanning fails to 
convince customers of its benefits, ‘recheck control’ is probably the key obstacle.  

We are satisfied with self-scanning because of shorter queues. (Male manager, 
40 plus) 

Self-scanning is a good tool to use in a shop. It makes us employees more 
available for answering customers’ questions (e.g., price, where to find things). 
I also think that our customers become more aware of the price (that is what 
we hear from them). Time is precious nowadays! Then it is good that we can 
help customers to decrease the time needed for non-productive things (e.g., 
shorter queues and not needing to take things out and package them up 
again). Then they have more time to go and browse in the shop. (Female 
employee, 30 plus) 

In order to improve the system, it would be better if the self-scanning system 
could register “pantkvitton”16, “premicheckar” and “kuponger”17. Customers 
who check themselves out think it is troublesome that they need to go to the 
traditional check-out only for those “kuponger”. Another big problem is the 
bar-code. Customers become irritated when they cannot scan everything 
when using self-scanning. But in general, customers as self-scanning users are 
very satisfied and will not go back to the traditional employee cashier for 
check-out services. A lot of help for cashiers during weekends and holidays 
when cashiers are very much under pressure! (Female employee, 20 plus) 

Negative: not to be able to use the “plu nr”, so we have to scan the codes on 
stuff. They should be linked together, and then we could save time (Female 
employee, 40 plus) 

We have implemented a self-scanning system but did not have separate 
cashiers until one year later. Other customers are quite satisfied, but our self-
scanning customers become a little irritated when there is queue. There is no 
separate cashier for them. (Female employee, 20 plus) 

You get a lot of angry comments when customers think they get too many 
recheck controls and it is just the same as checking out the traditional way. Of 
course, we offer customers the possibility of checking how many times they 
have been controlled and recounted. But not all of them care about this figure. 
They just become irritated when they are asked for recounting…(Female 
employee, 40 plus) 

                                                       
16 "Pantkvitton" refers to the receipt customers get when they recycle fee-based bottles and cans.  
17 A series of coupons
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Customers feel that we don’t trust them when we do rechecks. The first 20 
times, customers felt half of the them were asked for a recheck, but actually it 
was not the case when we looked into the statistics (Female employee, 30 plus) 

Overall Firm Performance 
The impact on overall firm performance concerns mainly ‘soft’ values instead of the 
figures in the financial statement. Customers and employees are most likely to be 
positive affected. In the long run, the implimentation of self-scanning is believed to 
lead to better financial performance. One interesting suggestion by an employee is 
the possibility of sending special offers to customers in order to promote products 
(Female employee, 40 plus). The technology allows this possibility, but privacy 
concerns might prevent it at this time18. The impact on employees (cashiers in this 
case) was both positive and negative, and this might be the most important finding 
in this study. Freeing employees from repetitive and boring activities allows them to 
serve customers better. On the other hand, rechecks and their lack of capabilities 
that fit the new service environment put employees in an ever more stressful 
environment. It is not worse, but it is at least different. 

Ever since we installed self-scanning, we got increased sales volume. But how 
much of this depends on the use of self-scanning is difficult to tell. The store 
has many makeovers and puts great emphasis on relations between customers 
and employees during the same period…I am very positive about self-
scanning from a customer’s perspective and also from the employee’s point of 
view. In terms of the costs it is very expensive and hard to get a payoff when 
measuring results. It is mainly the soft values that are positively affected, 
which over time will result in more satisfied customers and employees and 
finally lead to increasing, better sales. (Male manager, 30 plus) 

…Pick a project leader in the store to make the success of self-scanning 
happen. Don’t focus on cutting down personnel costs in rhetorical arguments 
with employees and customers, but on improving the work environment and 
reducing workload in the case of cashiers (Male manager, 30 plus) 

We see that customer values have been enhanced (Female manager, 30 plus) 

Very good and positive feedback from the customers (Female employee, 30 
plus)

Positive: When it is working, there is no better system than self-scanning. 
Both customers and employees benefit from self-scanning (Female employee, 
30 plus) 

                                                       
18 In Sweden, these is a law protecting people’s personal information integrity, called ‘Personuppgiftslagen’, 
which means individual must give his/her assent before data can be collected. 
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Self-scanning means employees do less tedious and repetitive things. (Female 
employee, 30 plus) 

When you work as a self-scanning cashier, you are more of a hostess in the 
shop. Variation in the work has been increased. (Female employee, 40 plus) 

Although we have a lot customers looking positively at the self-scanning 
system, we have to transfer many shifts from customers when we make 
recounts. I used to explain in a calm way that they agreed to have recounting 
now and then when they signed up to use this system. It is up to each 
customer to decide how to deal with their own issues, which means that 
using self-scanning is a voluntary behaviour for customers. (Female employs, 
50 plus) 

…It is not always fun to work as a self-scanning cashier, even though we have 
informed our customers well about how the system works when they sign up 
(Female employee, 40 plus) 

Self-scanning is very good. Cashiers don’t have to scan the items, which is 
heavy work and people have problems with their shoulders after working the 
whole day. Negative: Many customers complain very much when they have 
recounting control. Sometime they become very mean to cashiers. (Female 
employee, 30 plus) 

Employees now enjoy more job variety. Sometimes they stand beside the self-
scanner, sometimes with the traditional cashier desks. People (employees) 
become less tired with self-scanning…I think that in the future the traditional 
check-out procedure will be replaced by self-scanning (Female employee, 20 
plus)

Self-scanning has become better over time, for both employees and customers. 
A lot of customers are irritated at the beginning. Too many controls (Female 
employee, 20 plus) 

Self-scanning makes our job easier. Most of our customers who use self-
scanning are very positive about it (Female employee, 40 plus). 

Self-scanning is better for both customers and cashiers. As a cashier, you avoid 
heavy lifting and by that fewer problems in shoulders and backs. As a 
customer, it is also positive because they also avoid heavy lifting and the 
procedure at check-out will be faster and they can pack their things directly 
(Female employee, 20 plus). 

Self-scanning has put us in a stressful situation, because we have to be able to 
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serve both our traditional customers and self-scanning customers, which 
becomes stressful when there is a queue in two places. There is nothing good 
about this system (Female employee, 20 plus) 

It is very stressful to alternate the cashiers between ordinary and self-scanning 
(Female employee, 40 plus).  

Self-scanning is very good if you think about how big a cashier’s workload is 
every day. But in the long run, there will be fewer traditional cashiers and 
fewer employees. ‘They’ only talk about how many hours are saved. Today it is 
rather good, but the more they save, the fewer employees in the shop or in 
the check-out area…(female employee, 30 plus) 

7.8 Discussion 

7.8.1 Discussion of Supported Relationships 
Although many store managers cited employee training as a major drain on 
financial resources, the strong and significant relationships between employee 
training with both company dynamic capabilities and effective promotion imply 
that employee training plays a very important role in acquiring other strategic 
resources. Frontline employees still play an important role in the context of TBSS. 
Employee training has indirectly influenced customer inputs through dynamic 
capabilities and TBSS promotion. These results could encourage managers to make 
justifiable strategic decisions to invest in employee education.   

Another major drain on financial resources is promoting TBSS to target customers. 
Although the results do not provide evidence for the likely contribution of TBSS 
promotion (i.e., better promotion associated with a higher percentage of sales 
though the self-scanning system), they do show a weak relationship between 
promotion and the quality of self-service inputs by customers. Therefore, the 
current advertising or promotional activities at least inform customers about how 
to use self-scanning and enable them to perform this kind of task. Further 
discussion on the methods and content of promotion to target customers and its 
implications is presented in section 7.8.2.  

The importance of dynamic capabilities was mentioned implicitly by many store 
managers, and many cashiers felt that their roles have changed since self-scanning 
was introduced at their stores. Self-scanning is designed to decrease cashiers’ 
workload, yet sometimes they found themselves in even more stressful situations 
due to a lack of knowledge and skills in the new service environment. The results 
of the quantitative analyses reinforce this point. Capabilities are strongly and 
positively associated with the quality and quantity of customer inputs, and weakly 
and positively associated with the quality of check-out service.  



165

The results show that service quality is directly related to both the quality and 
quantity of customer inputs through the TBSS system, which means the more 
customers use self-scanning and the more accurately they perform the scanning, the 
higher the service quality. The results also show that service quality is directly 
related to the level of company capabilities, which implies that although the self-
service is performed by customers, the capabilities developed for the new 
environment also influence service quality.  

Which stakeholders are most likely to be affected after the gains in service quality 
have been achieved? It is not surprising that customers are positively affected, a 
conclusion that is extensively supported by the service and marketing literature. The 
results also show that employee job satisfaction is positively associated with service 
quality. One possible explanation is that employees feel better if they can serve 
customers better. Another explanation is that shorter queues, more service 
availability, and more time  available  for employees to do their work decrease 
employees' job tension and increase their job satisfaction. Thus, with self-scanning 
implemented at the store, it is possible to create a better service experience and 
greater satisfaction for both customers and employees. In addition, the quality of 
customer inputs is positively associated with employee job satisfaction. When 
customers can perform self-service without extra help, or they seldom encounter 
problems, the positive impact on employees is likely enhanced.  

Finally, the results reinforce the original service-profit chain that links employee 
satisfaction and loyalty, customer satisfaction and loyalty, and financial performance 
(Heskett et al., 1994). Although employees do not directly serve self-service 
customers by scanning items, they still take care of payment issues in most cases.  
Moreover, freed employees can work in other floor divisions and provide better 
service in ways other than checking out customers. Thus, the affective dimension of 
an exchange does not lose out in a field-based TBSS context, and employees still 
play a very important role in delivering outstanding service. The positive 
relationship between customer satisfaction and financial performance is not new, 
but its reaffirmation nonetheless might motivate store managers through their 
strategic decision-making to provide a better service experience for both 
employees and customers, and help them believe that financial performance is likely 
to be positively affected in the long run.  

The discussion so far has dealt with relationships supported by the data. The next 
two sections discuss in detail the unsupported relationships between promotion and 
the quantity of customer inputs, as well as the unsupported relationships involving 
cost efficiency. 
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7.8.2 Doesn't Promotion Work? 
Overall, the retail stores were very careful when introducing self-scanning not to 
pressure anyone into using the new system. However, the author still believes, 
insofar as capacity utilization is a concern, that stores want as many customers as 
possible to use self-scanning. Although the questions concerning adequate 
advertising and promotional activities did not deal with the content of these 
activities, the results nonetheless show that the intensity of promotional efforts do 
not correlate with the quantity of customer inputs (i.e., percentage of sales through 
self-scanning system), and correlate only weakly with the quality component (i.e., 
customers do a good job with self-scanning).  

To interpret these results, the first question is whether such relationships are 
moderated by time. After the total sample was split into two groups (longer 
duration and shorter duration self-scanning, split at 2 years), the path linking 
promotion and quantity of customer inputs was found not to be significant for 
either one. Thus, it seems that time does not moderate such a relationship. However, 
this result must be interpreted with caution, because shorter duration self-scanning 
is not comparable to the early stages of longer duration self-scanning. During the 
early stages of self-scanning with a longer duration, promotion might help to attract 
more customers to self-scanning. But when new TBSS systems were recently 
introduced, the method of promoting TBSS had to be modified. The modification 
was influenced by data indicating that the intensity of TBSS promotion does not 
matter so much in the case of shorter duration self-scanning. Stores that want to 
implement self-scanning now do not need to devote as much effort as before to 
inform and educate the market, since this has already been done by companies that 
adopted TBSS earlier in the local market. The marketplace is not a vacuum, and the 
impact of the mass “technological-ization” of our environment is more widespread 
than a simple alteration of how consumers look at retail relationships. 

Figure 7. 3 Adopter categories 
Source: Adapted from Rogers, 2003 
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The fact that the quantity of customer inputs ranges from 10% to 42% suggests that 
the current promotion strategy has not convinced the later majority to use self-
scanning (see Figure 7.3, c.f., Rogers, 2003). According to Rogers’s (2003) 
categories of adopters, the late majority adopts new ideas just after the average 
member of a system. The later majority, which counts one of the most numerous 
adopter categories, is described by Rogers as skeptical and cautious, and it does not 
adopt a new procedure until most of the others in the system have already done so. 
Peer pressure is necessary to motivate adoption. A relative scarcity of resources 
means that most of the uncertainty about a new procedure must be removed before 
the later majority feels that it is safe to adopt it (Rogers, 2003).  

Lower price incentives seem to be a promising way to attract this group of 
customers to self-scanning. Also, decreasing the frequency of re-check controls 
might help remove the uncertainty these customers perceive, as well as obviously 
saving time (c.f. Rogers, 2003). Since re-check controls are a justified procedure, 
decreasing their frequency is a limited option. According to the ICA project 
manager, the incentive of a lower price was not often used to attract self-scanning 
users, because the company does not want to attract the wrong customers. Those 
who are interested only in the price incentive, other than the benefits of self-
scanning, would probably go back to the traditional check-out services if the price 
incentive one day was removed. However, an alternate strategy of listing different 
prices for ordinary and self-scanning customers, and making the differences visible 
to all customers, would serve not only as an incentive for the non-users of self-
scanning, but also as a visible compensation or premium to loyal customers for their 
good customer citizenship behavior. The company should not withdraw the 
incentive for self-scanning at a later date, as this might cause some customers to 
switch back to personal-based service. However, it would be okay to adjust the 
price differential for certain products. When both price level and structure are 
adjustied simultaneity, customers hardly sense the difference. This approach might 
provide company with a flexible promotion tool both for self-scanning and for the 
products sold at the store.   

To change customers’ behavior, in addition to the instrumental means discussed 
above, normative means might work as well (c.f., Frei, 2006). Whereas instrumental 
means are formal rewards and penalties for specified behaviors, normative means 
rely more subtly, but often more effectively, on shame, blame, and pride. Normative 
controls, which make customers want to behave, can be far more successful than 
instrumental controls. The only problem with normative controls is that they are 
difficult to devise. When a self-service option is introduced to the market, the 
service provider often uses an instrumental means-incentive (i.e., a lower price or 
certain non-price benefits) to encourage the customer to try the self-service 
option. A comment from a store manager shows that normative controls also might 
work for customer self-scanning: “Some customers don’t want to use self-scanning because 
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they don’t want to do the cashier’s work and make the cashiers unemployed.” But how 
about customers who are convinced that the impact on employees is positive rather 
than negative? The fact is that cashiers are seldom affected negatively by a reduction 
in the labor force, at least at the moment of conducting the present research. Instead, 
they are often positively affected because of a reduced workload and less job 
tension. This point was mentioned by many respondents in the survey (see 
comments in section 7.7). Some customers would feel good if their use of self-
service helped employees to decrease their work tension. The promotion of TBSS 
could also be employee-orientated, rather than always customer-orientated.   

Normative controls, which have received minimal attention in the self-service 
literature, should be most effective in an environment of good customer citizenship. 
Both Coop and ICA have their own loyalty programs. A precondition for 
becoming a self-scanning user is a membership card. A self-scanning user is not 
necessarily, but often, a loyal customer. So far self-scanning users in general 
constitute a very low percentage of these loyal customers, making good use of a 
loyal customer base and promoting certain normative controls still have huge 
potential as company policies.

7.8.3 Is There No Gain in Cost Efficiency? 
The descriptive statistics in Table 7.2 also indicate that the impact of a self-scanning 
system on cost efficiency is very slight or even appear negative (i.e., CE1 (M=3.26, 
SD=2.172), CE2 (M=3.17, SD=1.757), CE3 (M=4.07, SD=1.762)). The further 
SEM analyses also suggest most of the predicted relationship between cost 
efficiency and other performance indicators appear non-significant. As for the 
antecedents of cost efficiency, neither the quality nor the quantity of customer 
inputs correlate positively with it to a significant degree. In addition, the 
hypothesized negative relationship between service quality and cost efficiency is not 
supported by the data.  

Two-tailed t-tests were conducted to compare the mean differences on investigated 
variables between self-scanning systems with longer duration and shorter duration 
(with the split at 2 years), as well as between ICA and Coop stores. No significant 
differences were found between longer and shorter durations of self-scanning, but 
cost efficiency and employee job satisfaction were found to differ significantly between 
ICA and Coop stores. The results suggest that Coop stores achieve much gain in 
cost efficiency, while ICA stores achieve much gain in employee job satisfaction 
after self-scanning systems were implimented.  

Hence, it is possible that the impact of self-scanning on Swedish retial food stores 
differs for ICA and Coop chain-store. But the small number of Coop stores in the 
sample precluded an SEM analysis. Thus, the structural model estimates were 
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conducted based only on the ICA subgroup. The results are only slightly different 
for ICA than for the whole sample, i.e., the path linking TBSS promotion with the 
quality of customer inputs, and the path linking the quality of customer inputs with 
employee job satisfaction, are no longer significant. Other path estimates show 
similar results (c.f., Table 7.12 and Table 7.14). 

The Coop and ICA stores differed slightly in the self-scanning equipment they 
used, their experience with it, and their strategic planning in self-service 
implimentaion. The majority of Coop stores responding to the survey had 
implemented self-check-out machine together with manned check-out for self-
scanning customers, whereas the majority of ICA stores used only manned check-
out for self-scanning customers. With self-check-out machines, the entire check-
out service, including payment, is handled by the customers themselves. It is 
possible to make even further reductions in the labor force needed for check-out 
services, which might explain why Coop stores perceive more cost efficiency 
achieved than ICA stores. ICA stores, on the other hand, achieved their gains in 
terms of greater employee job satisfaction. It is not possible to tell whether there is 
a trade-off between cost efficiency and employee job satisfaction from this study, 
since it did not control for intervening factors such as the type of self-scanning 
equipment, implementation history, capacity organization and other human 
resource practices). Nevertheless, this is an interesting issue, and further 
investigation is encouraged to find out if a trade-off does exist between cost 
efficiency and employee job satisfaction.  

Labor costs account for a large share of a service firm’s total costs. Previous research 
suggests that customers performing self-service should help service firms reduce 
labor costs. Then why did store managers and cashier employees, especially in ICA 
stores, not believe or not see the obvious impact on labor costs? First of all, one 
might ask if the structure of the labor force, in this case cashiers, is flexible enough. 
About half of the employees who responded to the survey reported having part-
time contracts (see Table 7.5). Whereas employment protection legislation is quite 
strong for permanent employees, it is less strong for temporary employees (c.f., 
Lundgren et al., 2007). In addition, turnover in frontline employees in the retail 
industry is quite high (c.f., Singh, 2000), since many people only work temporarily 
as cashiers and might be in the process of looking for another job. So it is likely that 
the labor force for cashier service can be reduced without forcing people to leave. 
On the other hand, even if store managers do not want to reduce their labor force, 
reassigning employees to other value-creating services is a way to make good use of 
those employees who are no longer needed for check-out service. This would make 
the investment in a self-scanning system appear more rational. Of course, 
immediately withdrawing employees from check-out service might annoy 
customers, and less satisfied customers could easily switch to other stores who have 
not adopted self-scanning. Thus, the value created by customers using self-scanning 
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should be allocated in a balanced way. Gains in cost efficiency are expected in the 
long run. However, the results suggest that the gains in cost efficiency have been 
the same regardless of how long the self-scanning system has been in place.  

During a previous interview, the ICA project manager indicated that not every 
store manager considers only the economic impact of a self-scanning system. Some 
store managers did not even withdraw cashiers from the check-out desks after they 
installed self-scanning facilities. This might explain why the respondents from ICA 
stores did not believe or did not see the obvious labor savings in check-out services, 
i.e., their underlying motivation for investing in self-scanning was to win more 
customer satisfaction rather than achieve cost efficiency.  

Another possible explanation for failing to reduce labor costs in the check-out area 
is the addition of re-check control to the self-scanning system. Re-check control 
does not exist in traditional check-out services, and in fact it is not a pleasure 
process for either customers or employees in that context. If part of the labor force 
freed from ordinary check-out service were assigned to re-check work in self-
scanning, then the cost efficiency would to some extent be lessened.  

Another possible reason for failing to reduce labor costs is that the respondents 
might not have understood the survey questions the same way as the author 
expected. Since a self-scanning system requires a 2-3 million Swedish krona 
investment in equipment, plus a complementary investment in employee training 
and TBSS promotion, overall cost efficiency might not improve and in fact decrease 
at first. If the labor force is reassigned to other floor divisions to help other 
employees and customers in the store, the overall labor cost is not reduced, even 
though the labor cost for offering check-out service is decreased. The survey 
questions clearly point out the cost efficiency in check-out services and any labor 
withdrawn or reassigned should be counted as evidence of enhanced cost efficiency 
in check-out services. However, such subtle differences might not have been 
understood by the respondents. Maybe such questions should address the 
withdrawal and reassignment of personnel more directly, for example, by explicitly 
mentioning other services offered by the store that decrease the number of working 
hours employees spend at the check-out desk.  

In the next chapter, a further discussion will be conducted based on the results of 
both qualitative and quantiative data, followed by the concluding remarks to the 
model and implications of this research. 
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Chapter 8 

Conclusions and Implications

This chapter presents the conclusions, theoretical contributions, and implications for 
management of this research. The discussion in section 8.1 is based on both qualitative and 
quantiative data. Based on this discussion, the conclusions with respect to the conceptual 
model are presented in section 8.2. Limitations are discussed in section 8.3. Then the 
theoretical contributions and managerial implications are presented in sections 8.4 and 8.5 
respectively. Finally, the suggestions for future research are discussed in section 8.6. 

8.1 Discussion of both Qualitative and Quantative Data 
The purpose of this thesis is to develop and test a conceptual model assessing the 
impact of TBSS on the performance of service firms. The process incorporated 
three steps: a literature review, three case studies (the qualitative study), and a survey 
(the quantitative study). The literature review proposed a framework that shows 
how resources and capabilities are leveraged via customer performing self-service to 
deliver superior value to employees, customers and/or business owners. Initial 
propositions were also proposed in order to guide the subsequent case studies. Case 
studies were conducted in order to get better understanding of the research context, 
and to test and develop the propositions. The findings of the case studies helped 
further refind the framework and a more elaborate model illustrating the impact of 
TBSS on firm performance was proposed. A survey was then conducted in order to 
test the conceptual model.  

Although the empirical assessment in the survey achieved a good fit based on the 
total sample, not all the relationships predicted in the conceptual model were 
supported by the quantitative data. The further discussion in this section, based on 
both qualitative and quantitative data, suggests that the value of using TBSS can be 
demonstrated in different ways and from different perspectives.  

8.1.1 Cost Efficiency for the Service Firm 
By definition, TBSS is “any activity or benefit based on hard technologies that 
service providers offer so that customers can perform the service, or parts of the 
service, by themselves” (Anselmsson, 2001, p.11). In a sense, customers replace part 
of the work of frontline employees and thus act as “partial employees” for the 
service firm (cf., Bitner et al., 1997; Gummesson, 1994; Mills et al., 1983; Mills 
and Morris, 1986). “Partial employee” is actually a metaphor. However, TBSS 
systems do provide an opportunity to utilize customers as free inputs to increase 
productivity from the viewpoint of the service firm, given that the technology 
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necessary for TBSS is more cost-effective than the inputs from employee-hours.  

The quantitative data support neither the cost efficiency of the self-scanning system 
nor the predicted relationship between customer inputs and cost efficiency. It can 
be concluded that there were no obvious cost savings in this case, although the self-
scanning project manager of ICA believes there is a potential for cost reduction 
through the implementing self-scanning. At the same time, he observed that not 
every store manager considers only the economic aspects of the self-scanning 
system. Some store managers did not withdraw cashiers from the check-out area 
even after installing self-scanning facilities. This might explain why retail food stores, 
especially the ICA ones, achieved little reduction in labor costs and no increase in 
cost efficiency by implementing a self-scanning system at the time the present 
research was conducted. On the other hand, the qualitative data from the SAS and 
the Nordea studies provide some evidence of reduced labor costs and enhanced 
operating-cost efficiency through customer self-service. For example, with self-
check-in it is possible to lower operating costs. SAS could immediately cut its costs 
by buying fewer services from SGS at the airport. In Nordea’s case, a lower unit 
cost was achieved through both reductions in labor costs and sales growth.  

Comparing cost efficiency across cases suggests that many other factors besides 
customer inputs influence the impact of TBSS on cost efficiency. The differences in 
cost efficiency might also stem from 1) the inherent features of the TBSS system 
itself, 2) the flexibility of the labor structure in certain industries, and 3) the 
corresponding decrease in traditional resource capacity. 

The three cases in the empirical study represent three different TBSS applications. 
With more people using Internet banking, commercial banks (e.g., Nordea) are 
thought to achieve significant gains in cost efficiency not only by reducing labor, 
but also by eliminating branch offices. In contrast, the impact of field-based self-
service on cost efficiency is relatively limited. At a minimum, the service sites must 
remain. Most importantly, self-check-in and self-scanning are just supporting 
services, not the main services of an airline company or a retail food store. Air 
transportation is the main service of an airline company, whereas distribution is the 
main service of a retail food store. The potential to reduce costs for a given support 
service is indeed limited. In addition, the failure to reduce labor costs significantly 
by implementing self-scanning stems in part from re-check control, an additional 
and unproductive activity added to the self-scanning system. Part of the saved labor 
force must be used in such “redundant” activity, resulting in less reduction of labor. 
On the other hand, customers feel they have done a job of no use or feel distrust 
when they are subjected to re-check control, resulting in less motivation and 
satisfaction on their part. It can be concluded that re-check control makes the self-
scanning system less productive, although the procedure is justified. Finally, even the 
same kind of self-scanning concept, equipment differs slightly from store to store. 
For example, most ICA stores use only manned check-out service for self-scanning 
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customers, whereas most Coop stores provide both manned check-out service and 
self-check-out machines. The latter case is more complete self-service and more 
likely to result in greater reduction of labor. Thus, the impact of TBSS on cost 
efficiency varies from case to case, due to the inherent features of TBSS systems.  

With increasing utilization of TBSS capacity, the consequences of achieving cost 
reductions depend on whether or to what extent the company decreases its 
traditional service capacity. When SAS implemented self-check-in, it immediately 
began purchasing fewer ground services from SGS. SAS could decrease its 
traditional service capacity immediately because its labor structure, based on the 
outsourcing business model, is highly flexible. However, SAS’s huge savings in 
operating costs were actually at the expense of declining turnover for SGS. 
Although SGS also saves labor costs by offering self-check-in services, when one 
considers the declining turnover, SGS’s profits actually shrunk during 2005-2006 
(see Figure 5.1). Nordea’s reassignment of employees to other value-creating 
services was obvious. Thus, although reductions in labor costs might not apply to 
the whole company, the number of workers allocated to certain services (e.g., 
cashier service) decreased. 

Keeping in mind the above two factors, let’s consider self-scanning in the Swedish 
food retailing. First of all, is the labor structure, especially for frontline employees, 
flexible enough? Although unlike SAS’s use of outsourced ground services, the 
structure for cashier employees actually enjoys certain flexibility. According to the 
employee respondents, about half of the employees have part-time contracts (see 
Table 7.5). Whereas employment protection legislation is quite strong for 
permanent employees, it is less strong for temporary employees (c.f., Lundgren et 
al., 2007). In addition, frontline employee turnover in retail industries (especially for 
cashiers) is quite high (cf., Karlsson, 2006, Singh, 2000), since many cashiers are 
temporary workers who might be in the process of looking for another job. So the 
labor force for cashier service can very likely be cut without forcing people to leave. 
On the other hand, although reassigning employees to higher-value-creating 
services is not as promising in retail food stores as it is in the banking industry, it is 
still possible to transfer them from the check-out area to other floor-divisions in 
order to help both customers and other employees (e.g., sorting items in the shop 
or being available to answer a customer’s query). This results in more cost-efficient 
check-out services and a higher level of customer service in the store. In practice, 
some store managers did not eliminate or reassign their employees after self-
scanning had been implemented. The cost efficiency of offering check-out service 
might even be decreased due to the heavy burden of investment. Such arrangement 
might be good at the introductory stage of self-scanning, since the soft reforms 
result in greater customer satisfaction and employee job satisfaction. However, given 
the increasing number of customers in using self-service, the way to take greater 
advantage of TBSS is to replace part of the traditional service capacity. The 
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employees freed from check-out service could be used for other purposes, making 
the investment in a self-scanning system appear more rational.  

So far, the discussion has been focused on the possibility of using TBSS to reduce 
labor costs. Another question is the extent to which turnover is likely to be 
positively affected by the implementation of TBSS, which also will end up 
lowering the unit cost. Let’s consider first the banking industry. A banking office in 
Stockholm had the same number of employees as five years ago, but its turnover 
was almost 50 per cent higher (Nyberg, 2002). Of course, this was largely due to 
the fact that the customers (mainly business customers) who had earlier been 
serviced by the bank could now carry out many of their transactions themselves 
via the Internet. With many business activities speeding up, the likelihood of using 
more financial services increases. In the retail food industry, the opportunities to 
increase turnover by having customers perform self-service are likely to be few. It is 
inconceivable that in response to enhancing the efficiency of the shopping process 
customers would simply eat more food. This would only happen if the company’s 
competitors failed to provide the same efficiency, and their customers switched to 
the company that offered better services. Still, according to the self-scanning 
project manager of ICA, with the shopping behavior transformed by using self-
scanning, customers seem to purchase geater amount of goods (Karlsson, 2006).  

The results of quantitative study show that some of the variables predicted to 
explain the variance of cost efficiency did not do so. A possible explanation for this 
result is that, although the variance attributable to the quality and quantity of 
customer inputs can explain the variance attributable to capacity utilization of 
TBSS equipment, it is not sufficient to explain the variance of overall cost 
efficiency. This is because with increasing utilization of TBSS capacity, the 
consequences of cost reduction depend on the corresponding decrease in 
traditional service capacity. With more customers adopting TBSS, a corresponding 
elimination or reassignment of the labor force is necessary if its implementation is 
to achieve cost efficiency.  

8.1.2 Better Service for Customers 
TBSS usually provides at least some benefit to its potential users. Customers must 
be convinced enough of these benefits of self-service, compared to the benefits of 
employee-based service, to select the former if given a free choice. Thus, TBSS must 
be better for at least a certain class of customers.  

Many empirical studies have focused on service quality and customer satisfaction 
from a consumer’s perspective (i.e., Anselmsson, 2001; Dabholkar, 1996; and Meuter 
et al., 2000). Common benefits of choosing TBSS are fast delivery of the service, no 
or short waiting time, enjoyment, and self-control (c.f., Anselmsson, 2001; Bobbitt 
and Dabholkar, 2001). The findings of three case studies and the survey support the 
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hypothesis that implementation of TBSS by a service firm often creates better 
service for customers, at least a certain class of customers. For SAS, the queue time 
for check-in service is short when both self-check-in and manned check-in are 
available. Although this benefit was not so obvious after SAS decided to remove all 
the manned check-in service for domestic flights, the unlimited check-in service 
during open hours still meant an improvement in service availability. Nordea’s net-
bank customers do not need to go to the service site and thus save a great deal of 
time; banking service is available 24 hours a day, 7 days a week, and so customers 
can use the service whenever they want. All of ICA’s customers, whether they use 
self-scanning or not, benefit from a shorter queue time; employees are more 
available for customer queries. In the survey, the measures of service quality were 
focused on time saving and service availability. The results show that for self-
scanning, gains in service quality are obviously much greater than gains in cost 
efficiency.  

Customer characteristics were also suggested to be an important factor in 
understanding service quality by previous TBSS researchers (e.g., Anselmsson, 2001). 
Perceived service quality might differ among different groups of customers. 
Customer’s need for independence, commitment, social risk aversion, self-esteem, 
social integration, and attitude toward technology affect whether they choose TBSS 
or personal-based service (Anselmsson, 2001). Thus, the relative benefits and costs 
perceived by different customer segments might differ. Some examples from the 
findings of case studies are: with the same self-check-out service, frequent travelers 
enjoy more benefits than casual travelers, and the latter dislike self-check-in. 
Younger travelers like to play with the self-check-in machine, but elderly travelers 
do not enjoy self-check-in so much. Given the same self-scanning service, 
customers who buy more items enjoy more benefits from using self-scanning. 
Whereas customers who like independence or want self-control prefer self-service, 
customers who want a more personal touch and like to socialize prefer personal-
based service. The fact that some people still wait in line for traditional check-out 
service, despite the fact that with self-scanning the queue is short or even 
nonexistent, can perhaps be explained by noting that people are different and 
perceive the relative benefits of the two types of service differently.  

Finally, in the survey, the significant antecedents of service quality were found to be 
company capabilities, and the quantity and quality of customer inputs.  

8.1.3 Better Working Environment for Employees 
The impact of TBSS on employees was described as a paradox in the introduction. 
That is, on one hand, they might be afraid of losing their jobs as a result of 
customers being substituted for employees; on the other hand, as many basic service 
operations (which are mostly trivial and repetitive) can be eliminated when a self-
service system is implemented, employees are released from these boring jobs and 
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thus might experience greater job satisfaction. The findings from case studies 
(except for SAS studies, which question was not covered) and the survey support a 
positive impact on frontline employees predominates. Many employees of Swedish 
retail food stores commented that “self-scanning is very good if you think about how 
much a cashier’s workload is every day.” As noted by Hartline and Ferrell (1993, p.62), 
frontline employees “are typically underpaid, undertrained, overworked and highly 
stressed”. Such a positive impact of TBSS options on frontline employees has never 
been heard of before.   

The negative impact on employees is in fact not mainly the fear of losing one’s job. 
Instead, since the service environment has substantially changed, employees are 
likely to experience role ambiguity, lower self-efficiency, and problems that they 
cannot easily solve with their old capabilities. This is a different kind of stress than 
that produced by the endless scanning of items and queuing customers.  

The capabilities developed for the new service environment differ from those 
developed for personal-based services. The self-scanning project manager of ICA 
commented that, after the implementation of self-scanning, frontline employees 
started moving around and behaving like hosts in the check-out area, which 
required different capabilities:  

“It is not the most important thing that you are able to smile and work faster. 
Instead, can you handle many things that happen at different places at the same 
time, demanding your attention? You have to be able to find out which one I 
need to take care of first and still stay calm enough and then solve another 
problem and then another one. The situation is so much different than with 
regular cashier work, when you sit there and face only one customer” (Karlsson, 
2006).

Employee training and self-education likely enhance the competence of employees 
dealing with self-scanning customers. Employee training is particularly important 
for dealing with field-based TBSS, such as self-check-in at airports and self-
scanning at retail stores. Although self-service is performed by the customers 
themselves in a field-based TBSS, frontline employees still play many important 
roles. They act as supporters, problem solvers, consultants, and change agents. Thus, 
good employee training is likely to contribute to the success of the implementation. 
Clearly defined roles (when combined with good training and competence) should 
also decrease job tension and lead to greater job satisfaction.  

In the absence of a direct measure of the change in employees’ service environment, 
employee job satisfaction was proposed to be positively associated with service 
quality. A quite strong and positive correlation was found in support of this 
hypothesis. One possible explanation for this result is that employees feel better if 
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they can serve customers better. Moreover, better service with a shorter queue, 
more service availability, and more time for employees to do their work decrease 
job tension and increase job satisfaction. Thus, with self-scanning implemented in 
the store it is possible to create a better service experience for both customers and 
employees, which results in enhanced customer and employee satisfaction. 

8.1.4 Two Approaches to Affecting Financial Performance 
The discussion above suggests that there are two different approaches that can be 
taken to demonstrate the value of TBSS for a service firm: 1) Make good use of 
customer inputs and reduce the labor force in order to achieve cost efficiency, and 2) 
develop a better service experience for both customers and employees in order to 
achieve both customer and employee satisfaction.  

The relationship between cost efficiency and financial performance was 
commented to be elusive in the qualitative study. Many managers said it is difficult 
to determine to what extent improvements in overall financial performance stem 
from the implementation of self-service. The concurrence of many business 
practices makes the cause-and-effect hard to pin down. The quantitative data shows 
a weak relationship for ICA stores, which is not the case for the whole sample, 
managers, employees, long-duration TBSS, or short- duration TBSS. Since the 
relationship for ICA stores was also weak, it is concluded that achievement of 
strong financial performance through cost efficiency is not evident for self-scanning, 
at least at the time the present research was conducted. 

On the other hand, the benefits derived from TBSS must be distributed to 
employees and customers. The interests of employees and customers seem to be in 
contradiction with that of business owners. Service-profit-chain (SPC) logic 
suggests that in the long run the interests of three stakeholders actually are 
coherent. That is, financial performance is positively affected by satisfied and loyal 
customers, and customer satisfaction is positively affected by satisfied and loyal 
employees. The results of testing SPC logic in a TBSS context suggest that working 
on improving the service experience of customers and employees leads to better 
financial performance in the long run. At least, that is what the respondents believe. 
These relationships are significant in the various subgroups (i.e., employees, 
managers, long- duration TBSS, short-duration TBSS, the whole sample, and the 
ICA subsample). The results suggest that the role of employees is still very 
important in the value chain, especially with field-based TBSS. Capable employees 
enthusiastic about delivering quality service generate a high level customer 
satisfaction; in turn, highly satisfied customers are more likely to be loyal customers, 
will purchase more and spead positive word-of-mouth. Hence, a higher level of 
customer satisfaction/loyalty has a fist-order effect on financial performance. If cost 
reduction is a direct effect of TBSS on financial performance, then winning satisfied 
employees and customers is an indirect effect. The findings from the quantitative 



178

study support this indirect effect on financial performance when a self-scanning 
system is in use.  

8.2 Concluding Remarks on the Model
The proposed conceptual model assessing the impact of TBSS on service firm 
performance was tested by studying the self-scanning systems of Swedish retail food 
stores. The empirical assessment achieved a good fit based on the total sample, yet 
not all the relationships predicted in the conceptual model were supported by the 
quantitative data. Post hot analyses were conducted on five sugbroups (i.e., 
employees, managers, long- duration TBSS, short-duration TBSS, and the ICA 
subsample). The slight divergence of results in the path estimates has placed a 
caution on interpreting the model estimation based on the total sample. The 
primary analysis might be biased due to a large proportion of employee 
respondents and respodents from ICA stores in the total sample. The discussion 
based on findings of three case studies and the survey also suggests that the value of 
using TBSS can be demonstrated in different ways and from different perspectives. 
The results for assessing the impact of the self-scanning systems on Swedish retail 
food stores suggest that the primary value of self-scanning system is to create a 
better service experience for employees and customers, rather than a reduction in 
labor costs for the owner, at least at the moment of conducting the present research. 
However, it is very likely that in other cases the primary value of using TBSS is to 
reduce costs, or there is a balance between reduction in labor costs and a better 
service. From a more dynamic perspective, it is also possible that in the early stages 
of TBSS implementation, a better service experience is stressed in order to attract 
more customers to use self-service; when many customers do this, part of the 
benefit (i.e., reduction in labor costs) will be shifted to the owner. Hence, although 
two approaches of value creation have been identified, they actually represent the 
ends of a continuum. In practice, a service firm could adopt a more flexible and 
balanced view, and use TBSS more for the benefit of all stakeholders.  

The author has chosen not to delete the important construct “cost efficiency” from 
the model based on its model estimate coming from a single-case. However, the 
results of the empirical assessment of the original model show that the 
determinants of cost efficiency do not effectively explain the cost efficiency 
variance. The previous discussion suggests that additional variance might be 
explained by the features of the TBSS system itself, the flexibility of the labor 
structure in certain industries, and the corresponding decrease in traditional 
resource capacity. Since the determinants of cost efficiency for a given TBSS system 
are considered only at the service process and firm levels, rather than at the industry 
level, company’s provision for traditional resource capacity was included in the 
refined model to give better explaination to cost efficiency variance.  

Company’s provision for traditional resource capacity (e.g., labor hours) is proposed 



to affect both cost efficiency and service quality. In response to the increasing
number of customers in using self-scanning, if company’s provision for traditional
resource capacity is adjusted accordingly and eliminate or reassign employees to 
other services, the cost efficiency of offering a given service will likely be increased.
On the other hand, the benefits for customers, such as shorter queues and more
available service are not so obvious. Conversely, if company’s provision for 
traditional resource capacity has kept intact, with self-service capacity added on,
then service quality is likely to be improved for both customers and employees.
However, cost efficiency hardly improves in this case, or even declines. Because the 
relationship between cost efficiency and service quality is modified by company’s
provision of resource capacity, the direct relationship between the two was removed
from the model.

The final conceptual model is presented in Figure 8.1. The continuous lines show
the relationships supported in the empirical assessment based on the total sample,
whereas the black dotted lines show the unsupported relationships. In response to 
the increasing number of customers in using self-scanning, company’s provision for
traditional resource capacity is proposed to affect both cost efficiency and service
quality. The new construct and two paths linking with cost efficiency and service
quality are illustrated by blue dotted lines. 
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Employee Job 
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Customer Inputs
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Training
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Proposed theoretical relationship

Provision for Traditional
Resource Capacity
(e.g., labor hours)

Figure8. 1 A Refined Model Assessing the Impact of TBSS on Service Firm
Performance
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8.3 Limitations
The primary analyses in the quantitative study were based on the total sample, 
which might be biased due to the relatively large proportion of employee 
respondents and respondents from ICA stores. To address this problem, post-hoc 
analyses were conducted on five subgroups (i.e., employees, managers, long-
duration TBSS, short-duration TBSS, the whole sample, and the ICA subsample). 
The slight divergence of results in the path estimates (Table 7.14) suggests caution 
in interpreting the model estimation based on the total sample, and the small 
sample sizes of the subgroups might result in less reliable estimates. Although the 
conclusions from the model are still based on the analysis of the total sample, the 
above limitation must be recognized.  

Another limitation of the present study is that the model validation is based on 
only one type of TBSS system. The generalizability of the present empirical 
assessment on self-scanning to other retail food stores and to other TBSS systems is 
limited. Even though the impact of TBSS on cost efficiency is not evident in the 
self-scanning implimented among Swedish retail food stores, the empirical findings 
still are expected to contribute to a cohesive body of knowledge.  

Third, weighted composite scales based on the factor loadings were used to 
represent the constructs in the model. The small sample size precluded a detailed 
examination of the effect of the construct indicators when computing the structure 
equation estimates. A larger sample size would allow for more parameter estimates, 
which would likely result in greater explanatory power and more accurate model 
estimation. 

8.4 Theoretical Contributions 
This conceptual model was developed with two major objectives in mind: (1) to 
provide new theoretical insights into the implementation of TBSS and its impact 
on service firm performance, and (2) to provide the theoretical framework for a 
performance evaluation of TBSS, which would also enable service managers to 
demonstrate values of the new systems for other stakeholders and to motivate their 
active participation. The two objectives above summarize respectively the 
theoretical contributions and the managerial implications of the present research. A 
discussion of how these two objectives were met follows. The theoretical 
contributions are presented in this section, and the managerial implications are 
presented in the next section.  

Empirical evidences 
This research has important implications for the enhancement of the TBSS 
literature. As stated in the introduction chapter, most previous TBSS research has 
been limited to the customer’s perspective and failed to provide a picture of TBSS 
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implementation from the company’s perspective and to understand the impact of 
TBSS on service firm performance. This exploratory research provides both 
qualitative and quantitative data on many important issues (e.g., the resource-based 
view of TBSS production; how the business owner, customers, and employees are 
affected by TBSS; ways to influence financial performance by using TBSS).  

Theoretical perspectives 
This research highlights the utility of integrating divergent theoretical perspectives. 
It integrates a resource-based view (RBV), a process-oriented approach (POA), and 
the service-profit chain (SPC), to assess the impact of TBSS on service firm 
performance. By employing a resource-based view (RBV) in linking the 
heterogeneity of resources and capabilities with service performance, the current 
research provides empirical support for the RBV in explaining variability in firm 
performance. Employee training, TBSS promotion, TBSS capabilities, and customer 
inputs were identified as important resources for effective TBSS production, at least 
for self-scanning systems at retail stores. Employee training, as an antecedent 
resource, is very important to developing other key resources in TBSS production. 
The changing service environment and changing customer shopping habits require 
rapidly developing dynamic capabilities. Distinguishing between TBSS resources 
and TBSS capabilities as explanations of inter-firm performance variability has 
proven to be theoretically important, and the dynamic capabilities developed for 
the new service environment provide an even better explanation of the variability 
in both customer inputs and service quality. The importance of TBSS promotion 
was supported by the qualitative study but not the quantitative study. The lack of 
empirical support in the latter is possibly due to the measurements used, or the 
inability of the current promotion strategy to encourage the later majority of 
customers to use self-scanning (for additional discussion of TBSS promotion, see 
section 7.8.2).  

The current research also extends traditional resource categories, includes 
customers as strategic resources, and introduces preliminarily measures of the 
quantity and quality of customer inputs in a TBSS context. Many researchers who 
examine customers’ adoption of TBSS as a dependent variable stress only quantity 
component, but the assessment of quality of customer inputs brings additional 
insights. These researchers often adopt a customer’s perspective, and they view the 
individual customer’s adoption decision to use TBSS as a cognitive process jointly 
determined by the attributes of innovation as well as the characteristics of 
customers. Examples of such theoretical models including the innovation-decision 
process (Rogers, 2003), the technology-acceptance model (TAM) (Davis et al., 
1989) and the theory of planned behavior (TPB) (Ajzen, 1991). Rather than these 
models, this research has used a resource-based view, following from the service 
provider’s perspective and addressing firm-specific resource factors that could 
influence customers’ behavior at the aggregate level. Although their explanatory 
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power is not strong, the results of this research enrich the understanding of the 
extent to which the service provider can influence customer adoption behavior. 
Finally, the findings of the present research support the proposition that the quality 
of TBSS service can be explained by variability in the quantity and quality of 
customer inputs at the aggregate level. These findings reinforce the point that 
service firms can manage customers as a strategic resource.  

Using a process-oriented approach (POA) to link TBSS service performance as a 
mediator of the effects of TBSS resources, TBSS capabilities, and customer inputs to 
the overall financial performance of the firm has provided rich insights. It is also 
more appropriate to use POA than a black box approach (i.e., apprach follows a 
direct link between TBSS investment and financial formance), for the direct 
relationship between resources/capabilities and financial performance is weak and 
not well established.  

The value created by customers performing self-service will most likely be claimed 
by all three stakeholders (employees, customers, and the owner), and it seems that 
their interests contradict one another. However, the SPC provides a general 
framework for linking them in a unidirectional value chain, progressing from 
satisfied employees who are enthusiastic about delivering quality service, to highly 
satisfied customers who are likely to be loyal, and finally to a high level of long-
term financial performance of the firm. The results of this study enrich the original 
SPC theory by showing that it is applicable to a TBSS context, at least one that is 
field-based. The role of employees is still very important to the creation of value in 
a field-based TBSS. 

Measurement Issues 
Retail productivity is commonly measured by ratios of output factors (such as sales) 
and input factors (such as capital and labor). The measures and methods developed 
in this research reveal different facets of productivity, especially by including service 
quality as an important dimension of service productivity. Measures developed in 
this research are based on the self-scanning systems used in retail food stores. 
However, with minor adaptations, it is possible to use these methods and 
measurements in other retailing or other service environments.  

8.5 Managerial Implications   
For service providers who have not yet dopted TBSS 
Knowledge of an innovation creates uncertainty about its consequences in the 
minds of potential adopters. This research provides many empirical findings of the 
impact of TBSS on business performance and helps firms to reach justifiable 
strategic decisions. By basing their decisions on the results of this research, they can 
expect to achieve cost savings, better service, or both, and they will understand how 
customers using self-service create value, as well as how to develop ability to adjust 
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traditional resource capacity in response to increasing number of customers in using 
TBSS.  

Once they decide to invest in a certain TBSS, firms learn that equipment is not the 
only major drain on financial resources; employee training and promotion practices 
also drain these resources. This research identifies employee training as an 
important resource for developing other strategic resources. Service providers 
should recognize that frontline employees still play an important role in TBSS 
operations, at least in a field-based TBSS context. Although self-service is 
performed by customers themselves, frontline employees act as supporters, problem 
solvers, consultants, and change agents who point out the existence of TBSS and 
create the need for it among customers. Good employee training is likely to lead to 
successful TBSS implementation. On the other hand, clearly defined roles (added 
to good training and competence) should also decrease job tension and lead to a 
higher level of job satisfaction.  

Both the quality and quantity components of customer inputs contribute to gains 
in service quality. Efforts to persuade customers to use self-service, along with 
sufficient instruction and support (especially in the introductory stage of such a 
new service) are very important.  

Stores that want to implement a similar TBSS application as a late adopter in the 
same local market should consider a different promotion strategy. They might not 
expend as much effort to inform the market as do earlier adopters, since these 
companies have already paved the way; the marketplace is not a vacuum. However, 
building of capabilities is a long-term process, and late adopters probably lack the 
capabilities to take optimal advantage of innovations.   

Knowledge of the capabilities required for the new service environment is different 
from those required for the old environment. It is a good idea for representatives of 
stores contemplating the introduction of TBSS to visit stores that have invested in a 
similar TBSS system already, and to listen and learn from their mistakes. New 
adopters of self-scanning should consult section 7.7, which discusses the problems 
and opportunities of current self-scanning equipment. Elsewhere in the text are 
other important tips for those stores that have not yet adopted a TBSS system.  

For service managers who have already adopted TBSS 
The methods and measurement developed in this research can help those service 
companies who have implemented certain TBSS systems to do performance 
assessments. The resource-based view on TBSS production can help them to 
diagnose the misuse or ineffective use of resources such as employee training, TBSS 
promotion, the quantity and quality of customer inputs, and adjust the provision 
for traditional resource capacity (e.g., labor hours). 
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Although the research did not address in detail dynamic capabilities and how they 
fit in the new service environment, their importance has been stressed. The 
discussion and communication of the capabilities of chain stores and their 
employees should be encouraged. Such activities are likely to enhance employee 
capabilities, employee job satisfaction, and service quality.

The provision for two types of service capacity (i.e., self-service and personal-
service) can ultimately influence customers’ experience of self-service and cost 
efficiency. More flexible and balanced capacity planning has good potential, as does 
involving frontline employees in the planning and organizing of service capacity.  

The finding that frontline employees actually benefit from having customers 
perform some simple and trivial operations as a means of easing their heavy 
workload suggests that this helpful behavior by customers should be encouraged. If 
individuals believe that self-service will make employees lose their jobs, such 
persuasion is counterproductive to the promotion of TBSS. However, if individuals 
believe that self-service will make employees happier or less stressed, persuasion 
will have a positive effect and increase the likelihood that customers will use self-
service.  

Insights into self-scanning 
Insights from the research lead to some particular suggestions for making better use 
of self-scanning systems in Swedish retail food stores. First of all, they challenge 
stores that have already adopted self-scanning to convince the later majority to use it. 
Low-price incentives are one promising way to attract this group of customers. 
Decreasing the frequency of re-check control might help remove the uncertainty 
these customers perceive, and the saving of time will also become obvious.  

Another suggestion is to label different prices to ordinary and self-scanning 
customers, and to make such differences visible to all the customers. This serves not 
only as an incentive for non-users of self-scanning, but it is also a visible 
compensation or premium to loyal customers for their good consumer citizenship 
behavior. It is not a good idea to withdraw the incentive for self-scanning users 
later, as this might cause some customers to switch back to personal-based service. 
However, it is okay to adjust the price differences for certain products. This general 
approach provides a flexible promotion tool for both self-scanning and for the 
products sold at the store. Introduction discount, as a temporary price incentive, is 
another means to encourage customers to try self-scanning. When self-scanning 
becomes an established behavior pattern for customers, the likelihood that they 
will switch back to personal-based behavior is decreased.  

Although re-check control is a justified procedure, it lowers productivity and 
makes both employees and customers less satisfied. If periodic inventory checking 
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does not show a negative figure, decreasing or temporarily eliminating re-check is 
advisable.  

Self-check-out machines are a promising way to bring more cost efficiency to 
stores. When more customers use self-scanning and self-check-out service, tactfully 
reassigning employees will ultimately bring about cost savings. Of course, at the 
introductory stage, stores should not reduce the number of employees immediately, 
a point made by some store managers in the survey. To the contrary, even more 
employees are probably required to help customers use self-scanning. Thus, the 
strategic plans need to be flexibly adjusted according to how the market reacts over 
time.  

Additional implications for policymakers 
As mentioned in chapter 1, the Swedish economy has encountered the same 
problem as many other developed countries—namely, that the service sector’s 
lagging productivity slows overall productivity growth due to that the service 
sector accounts for a significant proportion of the country’s GDP (c.f., Lundgren et 
al., 2007). In addition, due to the low dispersion of earnings in Sweden, for many 
mundane and routine services the service organizations have to bear higher labor 
costs than do comparable organizations in other countries, which are allowed to 
pay lower salaries for low-productivity work. Thus, the idea of having customers 
(or citizens) perform certain simple tasks normally undertaken by employees (or 
government officers) might be of interest to policy makers, whose primary 
objective is to stimulate the development of sustainable productivity in the service 
economy. 

Internet banking penetration into the Swedish market has been extremely rapid. 
One of the most important factors has been government support; specifically, 
corporations were given tax cuts if they provided their employees with PCs and 
Internet access. Government policies sometimes play a very important role in 
promoting innovations.  

If customers performing self-services could successfully eliminate unproductive 
work (e.g., wasting time on the way to service sites, taking items out and 
repackaging them), the spread of self-service is likely to result in greater service 
productivity and a more efficient society. Given that self-services improve service 
productivity, policymakers should focus more attention on increasing the TBSS 
resources available to service firms. The provision of financial resources is currently
limited and tax cuts were only given to companies who provided their employees 
with PCs and Internet access. Such tax cuts could be offered to companies that 
invest in other TBSS or to TBSS equipment providers if the authorities want to 
boost a self-service economy. In addition, policymakers should also consider ways 
to help service firms gain experience in and capabilities for the new service 
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environment. More research on such area could be encouraged. Finally, advocacy of 
good citizenship behavior by a neutral authority is much more authentic and 
effective than propaganda by the service providers themselves. The development of 
e-government (government’s use of IT to exchane information and services with 
citizens, business and other arms of goverment) will eventually benefit from a 
synergy effect of all self-services available in the Swedish consumer market. 

8.6 Suggestions for Future Research  
One limitation of the present study is that the model validation is based on only 
one type of TBSS system. Future research should provide an empirical assessment of 
other TBSS systems and their impact on firm performance. The methods and 
measurements can be easily replicated using the retail food industry in other 
countries or industries that use similar self-scanning systems. With minor changes, 
the methods and measurements might also apply to other TBSS applications.
Although external validity was not the main concern in this quantitative study, it is 
nonetheless possible to evaluate external validity in further studies. Future 
researchers could narrow their focus to specific stages (e.g., market performance, 
service performance, overall firm performance) and develop more global measures 
that allow the findings to be generalized with a high degree of confidence.  

The squared multiple correlations (R²) were .02 for cost efficiency and .27 for 
service quality. Although using composite scales to estimate the structural model 
slightly underestimates R², about 98% of the cost efficiency variance and 73% of 
the service quality variance were still left unexplained, which might be due to the 
error terms or to variability in non-observed variables. Future research assessing the 
impact of TBSS on firm performance should explore different measures of the cost 
efficiency of TBSS. A possible reason for not giving a good explanation to the 
variance of cost efficiency is that the respondents might not understand the 
questions the same way the author expected them to (for more discussion, see 
section 7.8.3). In addition, the present research is based on the perceptions of firm 
performance by managers and employees; future researchers could consider using
hard figures, such as exact amount of investments in TBSS equipment and other 
complementary resources, exact amount of revenues and profits, which could also 
provide other kinds of information. Failure to achieve cost efficiency by using self-
scanning in many Swedish retial food stores is still possible, and if it happens, it 
might because many store managers had kept employees in the check-out area.  

Assessing the impact on service performance of TBSS should include more quality 
indicators that are not easily observable by the service provider (e.g., perceived self-
control, enjoyment). Future research might benefit from exploring from the 
customers' perspective to understand the impact of TBSS on firm performance 
under the same theoretical frame. Although collecting aggregate data from 
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customers may be difficult and expensive, it should be possible to collect such data 
store-by-store, and then use the data to form clusters of comparable units for 
assessment purposes.  

In response to the increasing number of customers in using self-scanning, 
company’s provision for traditional resource capacity will affect both cost efficiency 
and service quality. Although such a new construct and two relevant relationships 
are proposed, the theoretical and empirical understanding of this issue remains 
limited, thus requiring further investigation.  

A longitudinal research design might provide a better assessment of factors that 
impact performance. Although longitudinal research designs are time-consuming 
and logistically difficult, they allow time-series analysis, which might be a more 
appropriate way to assess the impact of TBSS on firm performance. In addition, it 
would be necessary to measure the predictive validity of these measures, a process 
that would also benefit from a research design allowing the collection of 
longitudinal data.  

Another methodological issue that comes to mind concerns the adoption of a 
formative versus reflective measurement perspective when developing a multi-item 
scale from a pool of items. Many previous researchers, influenced by Churchill’s 
(1999) conventional scale development procedures have treated performance 
essentially as a unidimensional construct (c.f., Diamantopoulos and Siguaw 2006; 
Katsikeas et al. 2006). However, recent critiques of conventional scale construction 
and the emerging discussion of index construction approaches (e.g, 
Diamantogoulos and Winklhofer, 2001; Diamantopoulos and Siguaw 2006; Jarvis et 
al. 2003; Katsikeas et al. 2006; Sánchez-Pérez and Iniesta-Bonillo, 2004) provide 
another approach to the construction of multi-item scales. This is especially true for 
performance and resources constructs, since the dimensions of such constructs do 
not necessarily all change in the same direction.  

Although the conceptual model indicates that the impact of TBSS on firm 
performance is influenced by resources and capabilities, these are likely to be 
affected by various marketplace and competition factors. This perspective was not 
explored in this research. The abilities and behavior of local market rivals also have 
an important effect on the success of TBSS and strategies for implementing it. 
Future researchers could consider using other strategic models (e.g., structure-
conduct-performance, SCP) to investigate the impact of TBSS on firm 
performance. 

Finally, TBSS provides an opportunity to create better working environments for 
frontline employees. Future research could adopt an employees’ perspective and 
focus on measuring the changes in the service environment, new capabilities and 
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employee welfare resulting from the adoption of TBSS. In addition, how to 
stimulate good customer citizenship is also another topic for future research.  
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Appendix A  
Earnings Dispersion and Incidence of Low Pay  

in OECD Countries  

Note: 1) Earning dispersion is measured by the ratio of 9th to 1st deciles limits of earnings, 9th

to 5th deciles and 5th to 1st deciles. 
2) The incidence of lwo pay refers to the share of workers earning less than two-thirds 

of median earnings. Data refer to 1997 (instead of 1995) for Canada, Hungary, Ireland and 
Sweden and 2002 (instead of 2005) for Germany and Spain. 

3) Estimates of earnings used in the calculations refer to gross earnings of full- time 
wage and salary workers.  
Source: Adapt from OECD Employment Outlook (2007, p. 268) 
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Appendix B 
Interview Guide in Study I 

1. Can you describe your working experience as you work for this company?  

2. Can you describe what kind of resources your company has allocated in __ TBSS 
system?

For example, what were the infrastructure investments for the __ TBSS 
system? Any budget appropriated to the __ TBSS system? Any change with 
years? 

How about the labor capital (especially for skilled worker) appropriated to the 
__ TBSS system 

What do you think of other main resources to promise a successful 
implementation of the __ TBSS system? 

3. What do you think of the capabilities that a company should command in order 
to build competitive advantage based on the __ TBSS system? 

4. What are the key results or outcomes your company is trying to achieve by 
implementing the __ TBSS system, at business process level or at the overall firm 
level? How do you measure them? 

5. How do you measure productivity of the __ TBSS system? 

6. What are impacts of the __ TBSS system on the bottom line? 

7. What are impacts of the __ TBSS system on customer satisfaction? 

8. What are impacts of the __ TBSS system on employee job satisfaction, especially 
for those service frontline employees? 

9. Can we collect historical data in order to measure the economical performance 
improvements of the firm? For example, to measure changes in sales volume, 
market share, or profitability of the company?  

10. Have you regularly monitored the change in customer satisfaction and 
employee satisfaction with years? Survey focusing on customer satisfaction towards 
the __ TBSS system and customer satisfaction towards overall service offering by 
your company? 
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11. Generally speaking, have investments in the __ TBSS system already paid back? 
How do you think of the time lag between the investments and the payoff? 

12 Is there any other impact of the __ TBSS system on your company that we did 
not mention above, as we mainly talked about the productivity, bottom line effects, 
customer satisfaction and the impact on employees? 

13 Is there anything about customer consuming self services in the industry level or 
in the consumer market you want to tell us? 
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Appendix C
Questionnaire in Study II19

Appendix C-1: Swedish Version 

                                    DEL I RESURSER / FÖRMÅGOR   

I det här avsnittet finns det ett antal påståenden som beskriver företagets 
resurser och förmågor avseende butikens självscanning. Med hänsyn till er 
nuvarande situation, ange den siffra på en skala mellan 1 och 7 som bäst 
motsvarar din uppfattning för respektive fråga. 1 motsvarar ”instämmer inte alls”, 
4 motsvarar ”varken eller”, medan 7 motsvarar ”instämmer helt”. 

I min ställning som företagsledare skulle jag säga att… Instämmer            Varken            Instämmer 
inte alls                  eller                    helt

1. det finns alltid tillräckligt många streckkodsläsare 
tillgängliga för våra kunder. 

      1         2          3         4        5         6         7    

2. streckkodsläsarna fungerar alltid bra.       1         2          3         4        5         6         7    

3. kapaciteten räcker alltid till i de kassor som kunder 
kan använda för självscanning. 

      1         2          3         4        5         6         7    

4. tekniken i självscanningskassorna fungerar alltid bra.       1         2          3         4        5         6         7    

5. våra anställda har fått tillräcklig utbildning i 
användandet av självscanning.  

      1         2          3         4        5         6         7    

6. våra anställda har fått tillräcklig utbildning i hur de 
ska gå tillväga för att få våra kunder att använda 
självscanning.

      1         2          3         4        5         6         7    

7. våra anställda har fått tillräcklig utbildning i att 
hantera kunder som använder (eller missbrukar) 
självscanning.

      1         2          3         4        5         6         7

8. den annonsering som vi använder för att öka 
kundernas medvetande om självscanning är tillräcklig. 

      1         2          3         4        5         6         7    

9. de marknadsföringsaktiviteter som vi använder för 
att locka kunder till att prova självscanning är 
tillräckliga.

      1         2          3         4        5         6         7    

                                                       
19 Items developed for this thesis were provided here. The original questionnaire include more items.
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10. vår butik har gett kunderna tillräckligt med 
information för att de ska förstå hur man ska använda 
självscanning

      1         2          3         4        5         6         7    

11. vår butik har tillräckligt med skyltar för att 
kunderna ska förstå hur man ska använda 
självscanning.

      1         2          3         4        5         6         7

12. vårt företag har mycket god förmåga att förstå vad 
som motiverar kunder att använda självscanning.   

      1         2          3         4        5         6         7    

13. vårt företag har mycket god förmåga att ta tillvara 
på feedback från kunder som använder självscanning. 

      1         2          3         4        5         6         7    

14. vårt företag har mycket god förmåga att identifiera 
kunder som kan tänkas använda självscanning. 

      1         2          3         4        5         6         7    

15. våra kunder använder självscanning utan extra hjälp 
från våra anställda. 

      1         2          3         4        5         6         7    

16. våra kunder använder självscanning på det sätt som 
vi förväntat oss att de ska göra. 

      1         2          3         4        5         6         7    

17. stickprov av kunders inköp med självscanning visar 
på väldigt få felaktigheter. 

      1         2          3         4        5         6         7    

                        DEL II PRODUKTIVITET FÖR KASSATJÄNSTEN  

Om du jämför med situationen då butiken bara hade vanliga kassor, i vilken 
utsträckning anser du att produktiviteten vid kassorna har förändrats sedan 
självscanning infördes? Frågorna i detta avsnitt avser produktivitetsmått för 
butikens kassatjänster, vilket exempelvis skulle kunna vara en kombination av 
vanliga kassor och/eller självscanningskassor. Ange den siffra på en skala mellan 1 
och 7 som bäst motsvarar din uppfattning för respektive fråga. 1 
motsvarar ”instämmer inte alls”, 4 motsvarar ”varken eller”, medan 7 
motsvarar ”instämmer helt”. 

I min ställning som företagsledare skulle jag säga att 
efter vi har infört självscanning i vår butik… 

Instämmer              Varken            Instämmer
inte alls                   eller                      helt

1. har totala antalet arbetstimmar för anställda som 
arbetar i kassan minskat. 

      1         2          3         4        5         6         7      

2. har driftskostnaderna för kassorna minskat.       1         2          3         4        5         6         7      
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3. har kostnadseffektiviteten för kassorna ökat.       1         2          3         4        5         6         7      

4. har den genomsnittliga kassakötiden minskat.       1         2          3         4        5         6         7      

5. har kundernas tillgång till kassor ökat.       1         2          3         4        5         6         7      

6. har vår personal mer tid över för att hjälpa våra 
kunder. 

      1         2          3         4        5         6         7      

                    DEL III FÖRETAGETS PRESTATION OCH RESULTAT  
Frågorna i detta avsnitt handlar om butikens finansiella resultat, 
kundtillfredsställelse samt hur de anställda trivs med sitt arbete. Använd samma 
jämförelse som i förra avsnittet och ange den siffra på en skala mellan 1 och 7 
som bäst motsvarar din uppfattning för respektive fråga. 1 motsvarar ”instämmer 
inte alls”, 4 motsvarar ”varken eller”, medan 7 motsvarar ”instämmer helt”. 

I min ställning som företagsledare skulle jag säga 
att efter vi har infört självscanning i vår butik… 

Instämmer               Varken            Instämmer 
inte alls                    eller                      helt

1. har den totala försäljningsvolymen för vår 
butik ökat. 

      1         2          3         4        5         6         7      

2. har vår butiks marknadsandel ökat.       1         2          3         4        5         6         7      

3. har vinsten för vår butik ökat.       1         2          3         4        5         6         7      

4. har vår kundservice ökat.       1         2          3         4        5         6         7      

5. har den allmänna kundtillfredsställelsen ökat.       1         2          3         4        5         6         7      

6. har antalet bibehållna kunder ökat.       1         2          3         4        5         6         7      

7. har vår butiks rykte (som det uppfattas av 
kunder) förbättrats. 

      1         2          3         4        5         6         7      

8. har kundlojaliteten till vår butik ökat.       1         2          3         4        5         6         7      
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9. har vår personal fått möjlighet att utföra mer 
varierande arbetsuppgifter. 

      1         2          3         4        5         6         7      

10. har personalomsättningen för vår butik 
minskat.

      1         2          3         4        5         6         7      

11. har de anställdas arbetsmotivation ökat.       1         2          3         4        5         6         7      

12. har de anställdas upplevda stress minskat.       1         2          3         4        5         6         7      

13. har de anställdas allmänna tillfredsställelse 
med sitt arbete ökat. 

     1      2      3       4       5      6      7       

                                        DEL IV ÖVRIGA INFORMATION   

I detta avsnitt ställs ytterligare frågor om din butik. Vänligen välj det alternativ 
som bäst stämmer in på din uppfattning. 

1. Använder ni fortfarande vanliga kassor (det traditionella sättet att tillhandahålla kassaservice)? 

Alltid eller nästan alltid ---91%-100% av tiden 

Vanligtvis ---51%-90% av tiden 

Emellanåt ---21%--50% av tiden 

Sällan ---1-20% av tiden 

Aldrig ---0% av tiden 

2. Den typ av kassa som används för självscanning är: 

Kassapersonal 

Självutcheckningsmaskin 

Båda föregående alternativen 

3. Totala mängden finansiella resurser som företaget satsar på att marknadsföra och göra reklam 
för självscanningskonceptet (i tusental svenska kronor) 

Under 100     

100-500  

501-1000  

1001-1500  

1501 eller mer 
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4. Totala mängden finansiella resurser som företaget satsar på att utbilda personal i att använda 
självscanning och att betjäna kunder uppgår till (i tusental svenska kronor) 

Under 100 

100-250

251-400  

401-600  

601 eller mer 

5. Totala mängden finansiella resurser som företaget har satsat på självscanningsutrustning (läsare, 
kassor etc)( i tusental svenska kronor)  

Under 1000 

1000-2500  

2501-4000  

4001-5500   

5501 eller mer 

Vänligen komplettera med ett eget svar: 

6. Antal år butiken har erbjudit självscanning ___________________år 

7. Självscanningens nuvarande andel av total försäljning ____             %  

                                           DEL V MOTIVATION                            

Om du tänker tillbaka på tiden just innan ni införde självscanning i er butik, 
vad motiverade dig som företagsledare att införa konceptet? Ange den siffra på 
en skala mellan 1 och 7 som bäst motsvarar din uppfattning för respektive fråga. 
1 motsvarar ”instämmer inte alls”, 4 motsvarar ”varken eller”, medan 7 
motsvarar ”instämmer helt”. 

Min motivation som företagsledare till att införa 
självscanning var att… 

Instämmer          Varken         Instämmer 
inte alls       eller                   helt

1. skapa betydande kostnadsbesparingar på lång sikt       1         2          3         4        5         6         7      

2. öka den allmänna kundtillfredsställelsen       1         2          3         4        5         6         7      

3. förbättra vår konkurrensförmåga       1         2          3         4        5         6         7      

4. skapa en bättre arbetsmiljö för våra anställda       1         2          3         4        5         6         7      
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5. höja vår servicekapacitet för att kunna hjälpa fler kunder       1         2          3         4        5         6         7      

Annat, nämligen______________________________________________________________________ 

Till sist, vänligen svara på följande frågor om dig själv 

   Man Kvinna   

Din ålder:        Yngre än 20    20-30        31-40           41-50         Äldre än  50

Hur många år har du arbetat på ICA? ________________(år)

Vilken är din nuvarande position på företaget? _________________________ 

Hur många år har du arbetat på din nuvarande position? _______________(år) 

Om du vill, ge gärna kommentarer till frågorna och/eller uttryck dina åsikter kring 
självscanning här! 

.....................................................................................................

.....................................................................................................

.....................................................................................................

.....................................................................................................

.....................................................................................................

.....................................................................................................

.....................................................................................................

*** TACK FÖR DIN MEDVERKAN! *** 
Var snäll och kontrollera att du inte har glömt att svara på någon fråga. Sätt sedan 
frågeformuläret i bifogat svarskuvert och posta det så snart du kan. Inget frimärke 

behövs!
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Appendix C-2: English Version 

                            Part 1 Resources and Capabilities             _____

In this section, there is a list of statements describing the company’s resources and 
capabilities regarding the Self-Scanning at your store. Use the scale from 1 to 7 to describe 
your perceptions, with 1 being “strongly disagree”… 4 being “neither degree nor 
disagree” …and 7 being “strongly agree”.  

In my position as the store manager, I should say… Strongly    Neither degree   Strongly 
disagree                  or disagree            agree   

1. There is always enough number of bar-code scanners 
for customer to use.      

      1         2          3          4        5         6         7     

2. Bar-code scanner is always working well.       1         2          3          4        5         6         7     

3. There is adequate capacity for self-scanning check-out 
is.

      1         2          3          4        5         6         7     

4. Self-scanning check-out is always working well.        1         2          3          4        5         6         7     

5. Our employees are well trained in the use of Self-
Scanning.

      1         2          3          4        5         6         7     

6. Our employees have received sufficient education on 
how to promote self-scanning to our customers. 

      1         2          3          4        5         6         7     

7. Our employees have received sufficient education on 
how to treat customers who use or misuse Self-
Scanning.

      1         2          3          4        5         6         7     

8. The advertisements we have used for increasing 
awareness of Self-Scanning are adequate. 

      1         2          3          4        5         6         7     

9. The promotional activities we have used to attract 
customers for trials of Self-scanning are adequate. 

      1         2          3          4        5         6         7     

10. We have conveyed enough information to our 
customers on how to use self-scanning. 

      1         2          3          4        5         6         7     

11. We have provided sufficient environmental cues to 
guide the customers in using self-scanning. 

      1         2          3          4        5         6         7     

12. Our company’s ability to understand customers’ 
motivation to use self-scanning is excellent. 

      1         2          3          4        5         6         7     
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13. Our company’s ability to respond to important 
feedbacks from customers using Self-Scanning is 
excellent. 

      1         2          3          4        5         6         7     

14. Our company’s ability to identify prospective 
customers as self-scanning users is excellent. 

      1         2          3          4        5         6         7     

15. Our customers use self-scanning without extra help.       1         2          3          4        5         6         7     

16. Our customers use self-scanning in the way we 
expects them to do. 

      1         2          3          4        5         6         7     

17. Random check-out controls find very few errors.       1         2          3          4        5         6         7     

          Part 2 Productivity of Check-out Service  

Comparing the situation where there was only ordinary personal cashier 
checkout service at your store, to what extent do you believe the productivity of 
your checkout service has changed due to use of the Self-Scanning. In this section, 
there is a set of productivity measures for the overall checkout service. Use the 
scale from 1 to 7 to describe the extent of the productivity change based on your 
perceptions, with 1 being “Degreased greatly”… 4 being “No change”… and 7 
being “Increased greatly”. 

In my position as the store manager, I should say after 
we have implemented self-scanning at our store… 

Strongly    Neither degree   Strongly 
disagree                  or disagree            agree   

1. Total working hours of employees at the check-out 
desks has decreased.  

      1         2          3          4        5         6         7     

2. The operating cost incurred by our store to provide 
check-out services has decreased.  

      1         2          3          4        5         6         7     

3. The cost efficiency of our check-out services has 
increased.  

      1         2          3          4        5         6         7     

4. The average queue time for check-out service has 
decreased.          

      1         2          3          4        5         6         7     

5. The availability of check-out service for customer 
has increased. 

      1         2          3          4        5         6         7     

6. Our employees have more time available to respond 
to customer’s requests. 

      1         2          3          4        5         6         7     
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        Part 3 The Overall Firm Performance  

In this section, there is a set of store performance measures including store 
financial performance, customer satisfaction and employee job satisfaction. Use the 
scale from 1 to 7 to describe the extent of the store performance change based on 
your perceptions, with 1 being “Degreased greatly”… 4 being “No change”… 
and 7 being “Increased greatly”. 

In my position as the store manager, I should 
say after we have implemented self-scanning 
at our store… 

Strongly    Neither degree   Strongly 
disagree                  or disagree            agree   

1. The total sales volume of our store has 
increased. 

      1         2          3          4        5         6         7     

2. The market share of our store has increased.       1         2          3          4        5         6         7    

3. The profitability of our store has increased.       1         2          3          4        5         6         7     

4. The level of customer service has increased.       1         2          3          4        5         6         7     

5. Customer satisfaction has increased.       1         2          3          4        5         6         7     

6. Customer retention has increased.       1         2          3          4        5         6         7   

7. The company’s reputation among 
customers has increased. 

      1         2          3          4        5         6         7     

8. Customer loyalty has increased.       1         2          3          4        5         6         7     

9. The variety of activities for cashier working 
at our store has increased. 

      1         2          3          4        5         6         7     

10. Cashier turnover at our store has 
decreased. 

      1         2          3          4        5         6         7     

11. Employee job motivation has increased.       1         2          3          4        5         6         7     

12. Employee perceived job tension has 
decreased. 

      1         2          3          4        5         6         7     
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13. Employee job satisfaction has increased.       1         2          3          4        5         6         7     

          Part 4 Other Information  

In this section, we would like know some additional information 
about your store. Please choose the appropriate answers for the 
following questions.

1. Do you still keep ordinary check-out? 

Always ---91%-100% of time 

Often ---51%-90% of time 

Occasionally ---21%--50% of time 

Seldom---1-20% of time 

Never ---0% of time 

2. The type of cashier desk for customers using Self-Scanning: 

Personal cashier 

Self check-out Machine 

Both above 

3. Financial resources being devoted to promotion activities/advertisements in relation to the 
Self-Scanning (in thousands, SEK) 

Below 100     

100-500  

501-1000  

1001-1500  

1501 and above 

4. Financial resources being devoted to employee training and education on how to use Self-
Scanning and how to treat our customers (in thousands, SEK) 
      Below 100 

100-250

251-400  

401-600  

601 and above 
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5. Financial resources being devoted to the infrastructures/equipments of the Self-Scanning (bar 
code scanners, checkout, etc.) (in thousands, SEK) 

Below 1000 

1000-2500  

2501-4000  

4001-5500   

5501 and above 

Please fill in the following blanks with your own answers. 

6. Length of firm adopting self-scanning:            (years) 

7. Percentage of total sales through Self-Scanning:            %

   Part 5 Motivation   

If you recall the time just before you implemented self-scanning at your store, 
what motivation(s) did you have for implementing this new concept? Use the 
scale from 1 to 7 to describe which one base motive you for the following options, 
with 1 being “strongly disagree”… 4 being “neither degree nor disagree”… and 7 
being “strongly agree”. 

In my position as the store manager, my motivation to 
implement self-scanning was … 

Strongly    Neither degree   Strongly 
disagree                  or disagree            agree   

1. to save labor cost in the long term       1         2          3          4        5         6         7     

2. to enhance overall customer satisfaction       1         2          3          4        5         6         7     

3. to achieve competitive advantage        1         2          3          4        5         6         7     

4. to offer a better working environment for our 

employees

      1         2          3          4        5         6         7     

5. to enhance our service capacity to serve more 
customers 

      1         2          3          4        5         6         7     

Other, please name______________________________________________________________________
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Finally, please kindly provide some information about yourself 

Your gender: Male          Female          .

Your age: Younger than 20_____20-30______31-40______41-50______Older than 

50______

How many years have you worked at ICA?                           (Year) 

What is your position at this store? ___________________________ 

How many years have you been working under the current position?                          

(Year) 

If you want, kindly write your comments on the above questions and/or your 

opinion about self-scanning here! 

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

.........................................................................................................................................................  

*** Thank you for your participation! ***
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Appendix D 
Cover Letter

Appendix D-1 Cover Letter to Store Manager (Swedish) 

2007-04-10
Kära Företagsledare, 

Mitt namn är Jinhui Wang och jag är doktorand på Luleå tekniska universitet. I min 
doktorsavhandling forskar jag om olika former av kundsjälvservice. I denna studie fokuserar jag, 
med stöd av ICA:s huvudkontor20, på hur självscanning påverkar livsmedelsaffärers prestation 
och resultat. För att detta ska bli en framgångsrik studie som kan ge mig och er viktiga 
kunskaper och därmed utveckla ert självscanningsystem så är det viktigt att så många som 
möjligt svarar på denna enkät. Jag hoppas verkligen att ni vill ställa upp och offra lite av er 
dyrbara tid för att hjälpa mig i denna studie. 

För att visa min tacksamhet så kommer jag att skicka ut en sammanfattning av min studie med 
titeln “Checklista för självscanningservice” till alla affärer som har hjälpt mig med denna enkät. 
Jag är övertygad om att studien kommer att kunna hjälpa er att utveckla självscanningservicen. 

Bifogat finns det 3 enkäter, 1 med titeln “Enkät för företagsledare” och 2 med titeln “Enkät för 
anställd” samt 3 frankerade svarskuvert. Det kommer att ta cirka 30 minuter att besvara “Enkät 
för företagsledare” och cirka 15 minuter att besvara “Enkät för anställd”. Jag vill att du besvarar 
enkäten för företagsledare samt väljer ut 2 anställda som jobbar i kassan för att fylla i enkäten för 
anställda. Det är mycket viktigt att alla utvalda har jobbat i butiken före införandet av 
självscanningsystemet. Vänligen distribuera dessa enkäter, tillsammans med svarskuvertet, till er 
personal baserat på ert goda omdöme. När respektive anställd har besvarat sin enkät kan de 
skicka enkäten direkt till mig med hjälp av det frankerade svarskuvertet.  

För att jag ska kunna avsluta denna studie enligt tidplan är det väldigt viktigt att ni returnerar 
enkäterna senast måndagen den 28 april 2007.  

Naturligtvis kommer era svar att behandlas helt anonymt. Endast aggregerad information av era 
svar kommer att redovisas och det kommer därmed att vara omöjligt att identifiera enskilda 
anställda eller enskilda butiker. 

Tack på förhand för ert deltagande i denna viktiga studie. 

Jinhui Wang 
Industriell marknadsföring och e-handel 
Luleå tekniska universitet 
971 87 Luleå 
0920-49 31 21  
jinhui.wang@ltu.se 

           

                                                       
20 This sentence only included in the cover letter sent to ICA stores. Besides a university logo, an ICA logo 
was also shown on the head of the letter.  

mailto:jinhui.wang@ltu.se
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Appendix D-2 Cover Letter to Store Manager (English) 
2007-04-10

Dear Manager 

My name is Jinhui Wang and I am a doctoral student at Luleå University of Technology. I am 
conducting researches on different kind of customer self services for my PhD thesis. In 
cooperation with ICA AB21, now I am conducting a survey on self-scanning at the retail food 
chain-store and its impact on the firm performance. The success of this survey depends upon 
the cooperation of the stores that are selected. I would very much appreciate your willingness 
of participation in this survey. 

To show my appreciation for you taking the time to participate in this important study, I am 
going to send an executive summary of my study titled as “Checklist for your Self-Scanning 
Services” to those stores who donate some of their precious time to help me in completing this 
survey. I really hope and believe that my study will contribute to the development the self-
scanning at your store.   

You will find enclosed 3 questionnaires, with 1 titled as “manager questionnaire” and 2 titled as 
“employee questionnaire”, together with three return envelopes for each respondent. It will 
take about 30 minutes to fill in the “manager questionnaire” and about 15 minutes to fill in the 
“employee questionnaire”. I would like you to choose 2 regular employees who work at the 
checkout desk, to fill in the questionnaires for employees. It is very important that the people 
you have chosen have been worked at the store before the self-scanning was installed. Please 
distribute these two employee questionnaires with return envelops to the most appropriate 
people based on your good judgement. Once each employee has completed the questionnaire, 
he or she can send it back to me by using the return envelop (postage has already paid by our 
research group). 

In order to help me to complete the study in a timely schedule, I need your cooperation in 
returning the questionnaires no later than Monday, April 28, 2007.  

All questionnaires will be treated with complete confidentiality and anonymity. The data 
obtained from the survey will in no way disclose the identities of the participating stores or 
individual respondent. Only the aggregate information will be reported in this study.  

I deeply appreciate your cooperation in taking part in this survey. Thank you in advance. 

Jinhui Wang 
Industrial Marketing and e-commerce 
Luleå University of Technology  
97 187 Luleå 
0920-49 31 21 
Jinhui.wang@ltu.se 

                                                       
21 This sentence only included in the cover letter sent to ICA stores. Besides a university logo, an ICA logo 
was also shown on the head of the letter. 

mailto:Jinhui.wang@ltu.se
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Appendix D-3 Cover Letter to Employee (Swedish) 

  2007-04-10 
Hej

Mitt namn är Jinhui Wang och jag är doktorand på Luleå tekniska universitet. I min 
doktorsavhandling forskar jag om olika former av kundsjälvservice. I denna studie fokuserar jag, 
med stöd av ICA:s huvudkontor, på hur självscanning påverkar livsmedelsaffärers prestation och 
resultat. För att detta ska bli en framgångsrik studie som kan ge mig och ICA viktiga kunskaper 
och därmed utveckla självscanningsystemet så är det viktigt att så många som möjligt svarar på 
denna enkät. Jag hoppas verkligen att ni vill ställa upp och offra lite av er dyrbara tid för att 
hjälpa mig i denna studie. Ta också chansen att påverka ICA:s huvudkontor och er affär att 
utveckla självscanningsystemet. 

När du har besvarat denna enkät använd då det bifogade svarskuvertet för att skicka det direkt 
till mig (portot är betalt). 

För att jag ska kunna avsluta denna studie enligt tidplan är det väldigt viktigt att ni returnerar 
enkäterna senast måndagen den 28 maj 2007.  

Naturligtvis kommer dina svar att behandlas helt anonymt. Endast aggregerad information av 
era svar kommer att redovisas och det kommer därmed att vara omöjligt att identifiera enskilda 
anställda eller enskilda butiker. 

Tack på förhand för ditt deltagande i denna viktiga studie. 

Jinhui Wang 
Industriell marknadsföring och e-handel 
Luleå tekniska universitet 
971 87 Luleå 
0920-49 31 21  
jinhui.wang@ltu.se 

mailto:jinhui.wang@ltu.se
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Appendix D-4 Cover Letter to Employee (English) 

2007-04-10

Hello, 

My name is Jinhui Wang and I am a doctoral student at Luleå University of Technology. I am 
conducting researches on different kind of customer self services for my PhD thesis. In 
coopertation with ICA AB, now I am conducting a survey on self-scanning at the retail food 
chain-store and its impact on the firm performance. The success of this survey depends upon 
the cooperation of the stores that are selected. I would very much appreciate your willingness 
of participation in this survey. Take this chance to influence ICA AB and your store in 
developing the self-scanning.  

When you have finished the questionnaire, you can send it directly back to me by using the 
return envelop (postage has already paid by our research group). 

In order to help me to complete the study in a timely manner, please return the questionnaires 
no later than Monday, April 28, 2007.  

All questionnaires will be treated with complete confidentiality and anonymity. The data 
obtained from the survey will in no way disclose the identities of the participating stores or 
individual. Only the aggregate information will be reported in this study.  

I deeply appreciate your cooperation in taking part in this survey. Thank you in advance. 

Jinhui Wang 
Industrial Marketing and e-commerce 
Luleå University of Technology  
97 187 Luleå 
0920-49 31 21 
Jinhui.wang@ltu.se 

mailto:Jinhui.wang@ltu.se
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Appendix E 
Additional Statistics

Table E-1 The Result of Non-Response Bias 

Measures Group N Mean Std.
Mean
Differ. t-value p-value

First wave 140 5.77 1.441TBSS1 Enough number of 
scanners Second wave 28 6.14 1.079 -.375 -1.581 .120

First wave 140 4.79 1.491TBSS2 Scanner working 
well Second wave 28 5.04 1.261 -.243 -.901 .373

First wave 140 5.60 1.388TBSS3 Adequate check-out 
capacity Second wave 28 5.25 1.669 .349 1.037 .307

First wave 140 5.80 1.195TBSS4 Check-out working 
well Second wave 28 5.43 1.260 .373 1.444 .157

First wave 140 6.24 1.056train1 Employees well 
trained in use of TBSS Second wave 28 5.82 1.467 .415 1.424 .164

First wave 140 5.81 1.187train2 Employees receive 
sufficient education on how 
to promote TBSS

Second wave 28 5.54 1.753 .271 .784 .439

First wave 140 5.59 1.275train3 Employees receive 
sufficient education on how 
to treat customers

Second wave 28 5.29 1.584 .300 .943 .352

First wave 140 4.74 1.605Pro1 Adequate 
advertisement for increasing 
awareness

Second wave 28 4.89 1.912 -.154 -.400 .692

First wave 140 4.40 1.723Pro2 Adequate promotional 
activities for attracting trials Second wave 28 4.50 1.876 -.096 -.251 .803

First wave 140 5.51 1.328Pro3 Enough information 
on TBSS instruction Second wave 28 5.50 1.347 .014 .051 .959

First wave 140 5.21 1.393Pro4 Sufficient enviromental 
cues Second wave 28 5.50 1.232 -.286 -1.095 .280

First wave 140 5.44 1.140cap1 Understand customers' 
motivation Second wave 28 5.57 1.168 -.129 -.534 .597

First wave 140 5.55 1.201cap2 Good ability to 
respond to feedbacks Second wave 28 5.04 1.427 .514 1.785 .083

First wave 140 4.76 1.372cap3 Identify prospective 
customers Second wave 28 4.75 1.323 .007 .026 .979

First wave 140 5,56 1.242input1 Customers use self-
scanning without help Second wave 28 5,75 1.076 -.193 -.843 .404

First wave 140 5,73 1.240input2 Customers use self-
scanning as we expect them 
to do 

Second wave 28 6,04 .881 -.307 -1.561 .125

First wave 140 5.80 1.127input3 Random check-out 
controls find very few errors Second wave 28 6.00 1.186 -.200 -.821 .417
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First wave 140 3,19 2.168CE1 Total working hours 
has decreased Second wave 28 3,61 2.200 -.421 -.928 .359

First wave 140 3.06 1.705CE2 Operating cost has 
decreased Second wave 28 3.69 1.950 -.623 -1.576 .124

First wave 140 4.02 1.755CE3 Cost efficiency has 
increased Second wave 28 4.31 1.809 -.288 -.772 .445

First wave 140 5.72 1.420SQ1 Queue time has 
decreased Second wave 28 5.29 1.630 .436 1.318 .196

First wave 140 5.47 1.442SQ2 Service avaiability has 
increased Second wave 28 5.21 1.641 .258 .775 .444

First wave 140 4.67 1.671SQ3 More time to respond 
to customers request Second wave 28 4.61 1.873 .061 .160 .873

First wave 140 5.14 1.481FP1 Total sales volume 
increased Second wave 28 5.18 1.278 -.042 -.153 .879

First wave 140 4.98 1.306FP2 Market share increased
Second wave 28 5.18 1.541 -.196 -.628 .534
First wave 140 4.81 1.449FP3 Profitability increased 
Second wave 28 5.00 1.277 -.193 -.712 .480
First wave 140 5.79 1.130CS1 Level of customer 

service increased Second wave 28 5.50 1.552 .286 .926 .361
First wave 140 5.79 1.044CS2 Level of customer 

satisfaction increased Second wave 28 5.54 1.503 .250 .841 .407
First wave 140 5.63 1.147CS3 Customer retention 

increased Second wave 28 5.43 1.574 .200 .640 .526
First wave 140 5.59 1.131CS4 Reputation among 

customers increased Second wave 28 5.39 1.663 .200 .609 .547
First wave 140 5.61 1.142CS5 Customer loyalty 

increased Second wave 28 5.61 1.343 .007 .026 .979
First wave 140 5.81 1.618EJS1 Variety of activities for 

cashier increased Second wave 28 5.39 1.571 .414 1.267 .213
First wave 140 3.89 1.386EJS2 Cashier turnover 

increased Second wave 28 4.04 1.319 -.143 -.521 .605
First wave 140 4.73 1.362EJS3 Employee job 

motivation increased Second wave 28 4.35 1.422 .379 1.296 .203
First wave 140 4.41 1.591EJS4 Employee perceived 

job tension decreased  Second wave 28 4.04 1.753 .371 1.039 .306
First wave 140 4.72 1.409EJS5 Employee job 

satisfaction increased Second wave 28 4.39 1.474 .329 1.084 .285
First wave 140 28.30 6.907Input quantity 

Sales through TBSS (%) Second wave 28 28.20 7.748 .10658 .068 .946
Notes: t-test is two-tailed  
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Table E-2 t-test Result of ICA and Coop Subgroups 

 Measures Subgroup N Mean Std.
Mean
Differ. t-value p-value

ICA 126 5.93 1.350TBSS1 Enough number of 
scanners Coop 42 5.52 1.486 .408 1.577 .120

ICA 126 4.79 1.493TBSS2 Scanner working 
well Coop 42 4.95 1.343 -.159 -.645 .521

ICA 126 5.54 1.440TBSS3 Adequate check-
out capacity Coop 42 5.55 1.451 -.008 -.033 .974

ICA 126 5.91 1.149TBSS4 Check-out 
working well Coop 42 5.24 1.265 .669 3.035 .003

ICA 126 6.18 1.105train1 Employees well 
trained in use of TBSS Coop 42 6.12 1.253 .064 .295 .769

ICA 126 5.75 1.265train2 Employees receive 
sufficient education on 
how to promote TBSS

Coop 42 5.81 1.401 -.063 -.260 .795

ICA 126 5.46 1.331train3 Employees receive 
sufficient education on 
how to treat customers

Coop 42 5.76 1.322 -.302 -1.279 .205

ICA 126 4.68 1.631Pro1 Adequate 
advertisement for increasing 
awareness

Coop 42 5.02 1.718 -.346 -1.145 .256

ICA 126 4.38 1.730Pro2 Adequate 
promotional activities for 
attracting trials

Coop 42 4.55 1.797 -.171 -.537 .593

ICA 126 5.58 1.267Pro3 Enough information 
on TBSS instruction Coop 42 5.31 1.490 .270 1.054 .296

ICA 126 5.14 1.396Pro4 Sufficient 
enviromental cues Coop 42 5.62 1.229 -.476 -2.100 .039

ICA 126 5.45 1.163cap1 Understand 
customers' motivation Coop 42 5.50 1.088 -.048 -.241 .810

ICA 126 5.51 1.251cap2 Good ability respond 
to feedbacks Coop 42 5.33 1.262 .175 .778 .439

ICA 126 4.75 1.414cap3 Identify prospective 
customers Coop 42 4.79 1.200 -.040 -.177 .860

ICA 126 5.57 1.249input1 Customers use self-
scanning without help Coop 42 5.64 1.122 -.071 -.347 .729

ICA 126 5.84 1.113input2 Customers use self-
scanning as we expect them 
to do 

Coop 42 5.60 1.398 .246 1.036 .304

ICA 126 5.84 1.076input3 Random check-out 
controls find very few 
errors 

Coop 42 5.81 1.311 .032 .142 .888

ICA 126 2.69 1.929CE1 Total working hours 
has decreased Coop 42 4.95 1.987 -2.262 -6.435 .000
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ICA 126 2.86 1.627CE2 Operating cost has 
decreased Coop 42 4.07 1.840 -1.207 -3.786 .000

ICA 126 3.86 1.739CE3 Cost efficiency has 
increased Coop 42 4.71 1.689 -.856 -2.822 .006

ICA 126 5.75 1.473SQ1 Queue time has 
decreased Coop 42 5.33 1.391 .421 1.672 .099

ICA 126 5.52 1.543SQ2 Service avaiability has 
increased Coop 42 5.14 1.221 .382 1.638 .105

ICA 126 4.84 1.664SQ3 More time to respond 
to customers request Coop 42 4.12 1.714 .719 2.371 .021

ICA 126 5.32 1.407FP1 Total sales volume 
increased Coop 42 4.62 1.447 .700 2.732 .008

ICA 126 5.16 1.309FP2 Market share increased
Coop 42 4.60 1.380 .560 2.308 .024
ICA 126 4.91 1.405FP3 Profitability increased 
Coop 42 4.64 1.462 .262 1.016 .313
ICA 126 5.90 1.137CS1 Level of customer 

service increased Coop 42 5.26 1.308 .635 2.812 .007
ICA 126 5.78 1.165CS2 Customer satisfaction 

increased Coop 42 5.64 1.032 .135 .710 .480
ICA 126 5.65 1.120CS3 Customer retention 

increased Coop 42 5.43 1.500 .223 .883 .381
ICA 126 5.64 1.190CS4 Reputation among 

customers increased Coop 42 5.31 1.334 .333 1.440 .155
ICA 126 5.62 1.144CS5 Customer loyalty 

increased Coop 42 5.60 1.270 .024 .108 .914
ICA 126 5.95 1.548EJS1 Variety of activities 

for cashier increased Coop 42 5.10 1.650 .857 2.960 .004
ICA 126 3.88 1.411EJS2 Cashier turnover 

increased Coop 42 4.02 1.259 -.144 -.620 .537
ICA 126 4.87 1.317EJS3 Employee job 

motivation increased Coop 42 4.07 1.387 .799 3.273 .002
ICA 126 4.56 1.516EJS4 Employee perceived 

job tension decreased  Coop 42 3.71 1.771 .841 2.760 .008
ICA 126 4.87 1.345EJS5 Employee job 

satisfaction increased Coop 42 4.05 1.481 .825 3.199 .002
ICA 126 28.27 7.4001

4
Inputs quantity 
Sales through TBSS (%)

Coop 42 28.34 5.8570
0

-.07199 -.064 .949

ICA 126 22.08 10.824TBSS Duration  
 (Months) Coop 42 28.19 13.585 -6.117 -2.651 .010

Notes: t-test is two-tailed  
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Table E-3 t-test Result of Manager and Employee Subgroups 

Measures Subgroup N Mean Std.
Mean
Differ. t-value p-value

manager 66 6.23 1.093TBSS1 Enough number of scanners  
employee 102 5.57 1.505 .654 3.049 .003
manager 66 5.06 1.456TBSS2 Scanner working well 
employee 102 4.69 1.442 .374 1.637 .103
manager 66 5.83 1.319TBSS3 Adequate check-out capacity  
employee 102 5.35 1.487 .481 2.138 .034
manager 66 5.72 1.175TBSS4 Check-out working well  
employee 102 5.75 1.238 -.039 -.201 .841
manager 66 6.15 1.113train1 Employees well trained in use 

of TBSS employee 102 6.18 1.163 -.026 -.142 .887
manager 66 5.55 1.315train2 Employees receive sufficient 

education on how to promote TBSS employee 102 5.90 1.270 -.357 -1.752 .082
manager 66 5.41 1.240train3 Employees receive sufficient 

education on how to treat customers employee 102 5.62 1.386 -.209 -.992 .323
manager 66 4.38 1.689Pro1 Adequate advertisement for 

increasing awareness employee 102 5.01 1.591 .635 -2.465 .015
manager 66 4.05 1.664Pro2 Adequate promotional activities 

for attracting trials  employee 102 4.66 1.760 -.604 -2.217 .028
manager 66 5.24 1.325Pro3 Enough information on TBSS 

instruction employee 102 5.69 1.305 -.444 -2.140 .034
manager 66 5.05 1.451Pro4 Sufficient environmental cues 
employee 102 5.40 1.299 -.357 -1.658 .099
manager 66 5.27 1.235cap1 Good ability to understand 

customers' motivation employee 102 5.59 1.066 -.316 -1.760 -.316
manager 66 5.20 1.268cap2 Good ability to respond to 

feedbacks  employee 102 5.64 1.217 -.440 -2.253 .026
manager 66 4.20 1.417cap3 Good ability to identify 

prospective customers  employee 102 5.12 1.196 -.921 -4.528 .000
manager 66 5.79 1.015input1 Customers use self-scanning 

without help  employee 102 5.46 1.318 .327 1.714 .088
manager 66 5.68 1.326input2 Customers use self-scanning as 

we expect them to do  employee 102 5.84 1.097 -.161 -.857 .393
manager 66 5.91 1.077input3 Random check-out controls 

find very few errors  employee 102 5.78 1.174 .125 .695 .488
manager 66 3.24 2.308CE1 Total working hours has 

decreased  employee 102 3.26 2.092 -.022 -.065 .948
manager 66 2.77 1.821CE2 Operating cost has decreased 
employee 102 3.42 1.675 -.648 -2.367 .019
manager 66 3.86 2.097CE3 Cost efficiency has increased 
employee 102 4.20 1.501 -.343 -1.233 .219
manager 66 5.95 1.156SQ1 Queue time has decreased 
employee 102 5.45 1.602 .504 2.208 .029
manager 66 5.86 1.149SQ2 Service availability has increased 
employee 102 5.15 1.595 .715 3.150 .002
manager 66 5.18 1.467SQ3 More time to respond to 

customers request employee 102 4.32 1.760 .86) 3.306 .001
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manager 66 5.30 1.277FP1 Total sales volume increased 
employee 102 5.04 1.542 .262 1.149 .252
manager 66 5.27 1.259FP2 Market share increased  
employee 102 4.85 1.378 .424 2.012 .046
manager 66 4.39 1.402FP3 Profitability increased  
employee 102 5.13 1.361 -.734 -3.373 .001
manager 66 6.03 .859CS1 Level of customer service 

increased  employee 102 5.55 1.362 .481 2.560 .011
manager 66 6.00 .992CS2 Customer satisfaction increased  
employee 102 5.58 1.189 .422 2.390 .018
manager 66 5.70 1.052CS3 Customer retention increased  
employee 102 5.53 1.325 .167 .863 .389
manager 66 5.73 1.046CS4 Reputation among customers 

increased  employee 102 5.45 1.332 .276 1.424 .156
manager 66 5.80 1.041CS5 Customer loyalty increased  
employee 102 5.49 1.241 .313 1.697 .091
manager 66 6.00 1.228EJS1 Variety of activities for cashier 

increased  employee 102 5.57 1.805 .431 1.703 .091
manager 66 4.14 1.239EJS2 Cashier turnover increased 
employee 102 3.77 1.440 .363 1.682 .094
manager 66 4.75 .965EJS3 Employee job motivation 

increased  employee 102 4.61 1.587 .147 .673 .502
manager 66 4.79 1.295EJS4 Employee perceived job tension 

decreased  employee 102 4.06 1.745 .729 2.913 .004
manager 66 5.00 .992EJS5 Employee job satisfaction 

increased  employee 102 4.45 1.608 .54) 2.483 .014
Notes: t-test is two-tailed  
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Table E-4 Correlation of Items 
Train1 Trian2 Train3 Pro1 Pro2 Pro3 Pro4 Cap1 Cap2 Cap3 Input1 Input2 Input3

Train1 1

Train2 .582** 1

Train3 .551** .696** 1

Pro1 .111 .299** .287** 1

Pro2 .174* .348** .346** .849** 1

Pro3 .185* .263** .312** .441** .497** 1

Pro4 .237** .252** .261** .491** .498** .642** 1

Cap1 .230** .306** .273** .269** .284** .344** .282** 1

Cap2 .269** .404** .324** .314** .305** .400** .380** .640** 1

Cap3 .131 .222** .179* .311** .343** .428** .401** .486** .591** 1

Input1 .197* .234** .148 .170* .212** .194* .224** .220** .106 .095 1

Input2 .160* .202** .105 .297** .319** .485** .392** .274** .210** .281** .483** 1

Input3 .253** .193* .214** -.017 .058 .176* .105 .157* .046 .101 .375** .256** 1

CE1 .016 -.031 .099 .094 .149 -.025 .072 .048 -.097 .052 .038 .064 -.041

CE2 -.037 -.056 -.034 .020 .005 -.091 .002 -.014 -.160* .070 -.008 .150 -.034

CE3 -.077 -.033 .012 -.026 -.046 -.072 -.056 .105 -.059 .091 .051 .156* -.001

SQ1 .336** .190* .147 .123 .142 .072 .094 .253** .348** .180* .111 .138 .228**

SQ2 .207** .176* .161* -.006 .039 .130 .057 .226** .339** .172* .182* .208** .258**

SQ3 .124 .125 .062 -.040 .040 .117 -.012 .201** .223** .094 .201** .137 .203**

FP1 .051 .011 -.029 .084 .140 .104 .107 .245** .241** .131 .085 .143 .093

FP2 .114 .031 .019 .030 .056 .069 .115 .207** .206** .078 .116 .125 .118

FP3 .076 .022 .017 .090 .024 -.019 .034 .168* .167* .203** -.014 .060 .054

CS1 .283** .097 .062 -.047 .052 .024 .016 .193* .195* .110 .159* .105 .260**

CS2 .298** .154* .123 .104 .102 .064 .129 .208** .258** .134 .206** .167* .200**

CS3 .161* .158* .034 .069 .014 .066 .142 .195* .190* .131 .153* .316** .080

CS4 .215** .166* .105 .036 .041 .084 .101 .231** .250** .203** .202** .207** .187*

CS5 .183* .167* .099 .064 .087 .136 .142 .336** .237** .211** .257** .342** .127

EJS1 .128 .148 .082 .063 .123 .267** .110 .167* .283** .096 .162* .235** .074

EJS2 .035 -.028 -.106 .034 -.022 -.052 -.017 .056 .037 .021 .031 .081 -.004

EJS3 .043 .139 .015 .064 .083 .252** .107 .252** .289** .197* .172* .247** .098

EJS4 .209** .171* .116 .111 .104 .213** .062 .207** .210** .071 .255** .210** .246**

EJS5 .139 .165* .057 .080 .087 .212** .042 .225** .192* .082 .295** .307** .177*
Inputs
Quantity

.230** .190* .150 .100 .081 .168* .174* .195* .174* .182* .145 .180* .143

Train1 Trian2 Train3 Pro1 Pro2 Pro3 Pro4 Cap1 Cap2 Cap3 Input1 Input2 Input3
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CE1 CE2 CE3 SQ1 SQ2 SQ3 FP1 FP2 FP3 CS1 CS2 CS3 CS4 CS5
Train1 

Train2 

Train3 

Pro1 
Pro2 

Pro3 

Pro4 

Cap1

Cap2

Cap3
Input1 

Input2 

Input3 

CE1 1

CE2 .613** 1

CE3 .570** .638** 1

SQ1 -.021 -.115 .027 1

SQ2 -.091 -.098 .079 .635** 1

SQ3 -.017 .067 .161* .410** .572** 1

FP1 -.030 -.017 .098 .308** .306** .313** 1

FP2 -.014 .072 .152* .320** .305** .332** .828** 1

FP3 .120 .283** .282** .221** .117 .139 .587** .569** 1

CS1 -.040 .027 .073 .561** .453** .477** .439** .438** .362** 1

CS2 .017 .044 .107 .525** .562** .424** .429** .492** .317** 
.711

**
1

CS3 .044 .244** .257** .292** .253** .319** .447** .500** .390** 
.401

**
.542

**
1

CS4 .009 .176* .272** .466** .428** .525** .433** .564** .339** 
.625

**
.713

**
.707

** 1

CS5 .161* .230** .336** .371** .412** .483** .429** .387** .293** 
.493

**
.633

**
.682

**
.739

**
1

EJS1 -.029 .027 .094 .372** .516** .613** .351** .269** .167* 
.495

**
.481

**
.277

**
.433

**
.478

**
EJS2 .326** .227** .315** .254** .183* .239** .251** .223** .229** 

.218
**

.252
**

.236
**

.286
**

.314
**

EJS3 .055 .153* .234** .285** .464** .562** .254** .260** .138
.323

**
.346

**
.361

**
.444

**
.478

**
EJS4 -.034 .043 .152* .378** .475** .561** .278** .330** .178* 

.477
**

.476
**

.337
**

.497
**

.421
**

EJS5 -.046 .086 .210** .338** .482** .603** .300** .358** .175* 
.433

**
.471

**
.469

**
.565

**
.547

**
Inputs 
Quantity

.095 .092 .096 .407** .308** .270** .153* .104 .165* 
.268

**
.350

**
.212

**
.287

**
.364

**

CE1 CE2 CE3 SQ1 SQ2 SQ3 FP1 FP2 FP3 CS1 CS2 CS3 CS4 CS5
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EJS1 EJS2 EJS3 EJS4 EJS5
Train1 .128 .035 .043 .209** .139

Train2 .148 -.028 .139 .171* .165*

Train3 .082 -.106 .015 .116 .057

Pro1 .063 .034 .064 .111 .080

Pro2 .123 -.022 .083 .104 .087

Pro3 .267** -.052 .252** .213** .212**

Pro4 .110 -.017 .107 .062 .042

Cap1 .167* .056 .252** .207** .225**

Cap2 .283** .037 .289** .210** .192*

Cap3 .096 .021 .197* .071 .082

Input1 .162* .031 .172* .255** .295**

Input2 .235** .081 .247** .210** .307**

Input3 .074 -.004 .098 .246** .177*

CE1 -.029 .326** .055 -.034 -.046

CE2 .027 .227** .153* .043 .086

CE3 .094 .315** .234** .152* .210**

SQ1 .372** .254** .285** .378** .338**

SQ2 .516** .183* .464** .475** .482**

SQ3 .613** .239** .562** .561** .603**

FP1 .351** .251** .254** .278** .300**

FP2 .269** .223** .260** .330** .358**

FP3 .167* .229** .138 .178* .175*

CS1 .495** .218** .323** .477** .433**

CS2 .481** .252** .346** .476** .471**

CS3 .277** .236** .361** .337** .469**

CS4 .433** .286** .444** .497** .565**

CS5 .478** .314** .478** .421** .547**

EJS1 1 .279** .515** .537** .568**

EJS2 .279** 1 .455** .326** .320**

EJS3 .515** .455** 1 .639** .737**

EJS4 .537** .326** .639** 1 .810**

EJS5 .568** .320** .737** .810** 1

Inputs 
Quantity

.302** .182* .266** .281** .305**

EJS1 EJS2 EJS3 EJS4 EJS5








