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Pathways to Service System Smartness for Firms 

ABSTRACT 

As smart technology develops at an ever-increasing pace, firms are investing heavily 

in boosting the smartness of their service systems. To support these endeavors, practitioners 

and researchers call for guidance on how to account for customers’ complex needs and wants 

when making smartness decisions. This research adopts the firm’s perspective on 

investigating how and why decisions on smartness are undertaken. It examines how firms 

configure the smartness of service systems and communicate the intended value to customers 

through value propositions. Critically, it further unravels why firms make these decisions on 

the basis of their reasoning about aligning resources to create value for customers – that is, 

the firm’s value creation logic. Our analysis of multiple case studies across several industry 

sectors reveal a number of pathways to service system smartness. These are labelled cautious, 

tailored, premium, and balanced pathways, and each entail specific combinations of 

smartness configurations and customer value propositions, underpinned by particular logics. 

A more nuanced analysis shows that firms pursue multiple pathways simultaneously when 

targeting different customer segments, and indicates how firms’ characteristics may shape 

their pathways to smartness. The resulting framework can operate as a guiding tool for 

managers and consultants when making important smartness decisions. 

Keywords: Smart Service Systems; Smartness Configurations; Customer Value Propositions; 

Value Creation Logics; Multiple Case Study Research  
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1. INTRODUCTION 

Across multiple industry sectors, firms devote substantial resources to increasing the 

smartness of their service systems in response to customers’ increasingly dynamic needs and 

wants (Ringel et al. 2019). For instance, MacDonald’s increased its service system’s 

smartness by developing a smart application that sends customers convenient location-based 

deals (Kambhampaty and Creswell 2021). Similarly, firms such as Ikea and Google have 

invested heavily in creating ever-smarter homes, enabling customers to gain control over 

numerous home devices (Chandler 2019; O’Boyle 2020). In this research, smartness is 

defined as the extent to which service systems are enabled by smart products containing 

digital components such as sensors, Internet of Things (IoT) connectors, actuators, and 

artificial intelligence (Beverungen et al. 2019; Raff, Wentzel, and Obwegeser 2020).  

Research shows that investments in this type of smartness can help firms to create and 

sustain value for customers, specifically through the exploitation of new technologies 

(Henkens, Verleye, and Larivière 2021; O’Boyle 2020; Porter and Heppelmann 2014). 

Technological advancements facilitate the configuration of ever-smarter service systems in 

the following ways: (1) by enabling them to capture more data (e.g., Lim and Maglio 2018); 

(2) by better connecting them to the different actors involved in service delivery (e.g., Pardo, 

Ivens, and Pagani 2020); (3) by allowing them to act more and more independently (e.g., 

Langley et al. 2021); and/or (4) by adapting them using learning based on artificial 

intelligence (e.g., Beverungen et al. 2019). However, while such technological advancements 

allow for a boost in smartness, practitioners and researchers lack guidance on how to 

manipulate the smartness of service systems while taking the customer’s need and wants into 

account (e.g., Bilstein and Stummer 2021; Langley et al. 2021; Raff, Wentzel, and 

Obwegeser 2020). Indeed, in increasing the smartness of service systems, firms may need to 

alter the value proposition for customers (Leroi-Werelds 2019; Payne, Frow, and Eggert 
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2017; Zeithaml et al. 2020). A firm’s customer value proposition is “a strategic tool that is 

used by a company to communicate how it aims to provide value to customers” (Payne, 

Frow, and Eggert 2017, p. 467). How to configure smartness and externally communicate its 

intended value for customers are critical decisions for firms. However, the way in which 

firms alter their value propositions for customers in order to align with investments in smarter 

service systems is not well-understood (Leroi-Werelds et al. 2021; Zeithaml et al. 2020). 

Hence, the first aim of the current research is to examine how firms configure smartness and 

communicate these configurations to customers through value propositions.  

Any strategic decision of a firm is influenced by its value creation logic: this refers to 

the reasoning or sensemaking that a firm has developed with regard to how customers prefer 

to create value with their smart service system (e.g., Langley et al. 2021; Ranta, Keränen, and 

Aarikka-Stenroos 2020). Such a logic drives the alignment of resources – such as smartness 

configurations and customer value propositions – with what is perceived as valuable by 

customers. Strandvik, Holmlund, and Lähteenmäki (2018) contend that firms’ value creation 

logics play a decisive role in the context of disruptive technological innovations. Although 

research has so-far explored the ways in which value creation logics differ from one another 

(e.g., Brege and Kindström 2021), it has failed to provide insight into the way firms’ value 

creation logics relate to their decisions about smartness. By exploring firms’ value creation 

logics in relation to their smartness decisions, the second aim of this research is to provide 

insight into why firms pursue specific configurations and value propositions.  

To address these two research aims, the present research relies on a multiple case 

study design. The case findings reveal different pathways to service system smartness: each 

pathway encompasses a specific combination of smartness configurations and distinctive 

customer value propositions underpinned by a particular value creation logic. The evidence 

further shows that firms may pursue multiple pathways simultaneously with their smart 
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service system when targeting diverse customer segments. In this vein, the findings also 

suggest that firm characteristics shape the pathway to service systems smartness.  

These findings offer a three-fold contribution to literature. First, this study progresses 

the smart product and service system literature by unraveling various ways in which firms 

configure the smartness of their service system along four key characteristics (awareness, 

connectivity, actuation, and dynamism). As such, the study advances knowledge of smartness 

configurations (Henkens, Verleye and Larivière 2021; Fischer et al. 2020).  

Second, by paying specific attention to customer value propositions tied to different 

smartness configurations, this research responds to calls for a better understanding of the way 

in which firms communicate about smartness to customers (Kabadayi et al. 2019; Liu, Ming, 

and Song 2019; Zeithaml et al. 2020). Indeed, researchers and practitioners recognize that the 

success of artificial intelligence-based technologies, such as smart service systems, stands or 

falls on the extent to which customers see added value (Venkatesh 2021); this in turn is 

shaped by the value proposition (Leroi-Werelds et al. 2021).  

Third, this research progresses both the smart product and service system literature 

and the value literature by exposing the array of nuances of value creation logics of firms, as 

called for by various scholars (Ranta, Keränen, and Aarikka-Stenroos 2020; Rintamäki and 

Saarijävi 2021; Vink et al. 2019). Specifically, the study demonstrates the specific ways in 

which these logics underpin smartness decisions about configurations and value propositions. 

The remainder of this article is structured as follows: The next section elaborates on 

the conceptualization of smartness, customer value propositions and value creation logics. 

This forms the theoretical foundation for a multiple case study research design. Having 

elaborated upon the research method, the case findings are discussed and detailed with 

tabulated evidence. The theoretical and managerial implications, as well as the limitations 

and future research opportunities of the study, are then described. 
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2. THEORETICAL FOUNDATION 

2.1. Characteristics of Smartness in Smart Service Systems 

The constellation of smart products and service providers that deliver smart services 

to customers and/or other beneficiaries are labeled smart service systems (Beverungen et al. 

2019; Beverungen, Kundisch, and Wünderlich 2020; Lim and Maglio 2018). An example of a 

smart service system is a smart watch that offers tailored recommendations for physical 

activity based on customers’ heart rate patterns, analyzed by a third party (such as a health 

application). As illustrated by this example, smart service systems are enabled by physical 

products with digital components such as sensors, IoT connectors, actuators, and artificial 

intelligence (AI)— so-called smart products (e.g., Allmendinger and Lombreglia 2005; 

Atzori, Iera, and Morabito 2010; Rijsdijk and Hultink 2009). These smart products operate as 

boundary objects by connecting different actors, such as firms and customers, with one 

another in a service system (Beverungen et al. 2019; Raff, Wentzel, and Obwegeser 2020). 

The smartness of service systems can vary considerably (Harvey et al. 2020; Langley 

et al. 2021; Pardo, Ivens, and Pagani 2020). Research by Henkens, Verleye, and Larivière 

(2021) concluded that smartness varies along four critical characteristics, which we apply to 

the smart watch example:  

(1) AWARENESS: the smart service system’s ability to capture, via sensors, 

information about itself and/or its environment (e.g., the sensor that measures the 

customer’s heart rate); 

(2) CONNECTIVITY: the smart service system’s ability to link various actors involved 

in the service delivery, such as customers, smart products, and service providers, via the 

Internet of Things (e.g., the customer, the smart watch, and the health application); 

(3) ACTUATION: the smart service system’s ability to decide and act autonomously 

without customer intervention (e.g., providing tailored advice for physical activity); and 
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(4) DYNAMISM: the smart service system’s ability to learn and improve the smart 

service over time, based on the system’s relational and cyclical nature (e.g., learning 

heart rate patterns over time). 

The presence of each smartness characteristic is taken as essential for a service system 

to be considered ‘smart’ (e.g., Dreyer et al. 2019; Henkens, Verleye, and Larivière 2021). For 

instance, a watch with numerous sensors such as heart rate, humidity, and temperature 

sensors (the awareness characteristic) that enable a multitude of notifications and 

recommendations (the actuation characteristic) using an AI-based system (the dynamism 

characteristic) is not smart if it is not also connected to another smart product or service 

provider (the connectivity characteristic). Notably, the need for the four characteristics is not 

only recognized in the literature, but is also highlighted in practitioner journals (e.g., Porter 

and Heppelmann 2014; Ringel et al. 2019).  

Meanwhile, research has indicated that firms incorporate these smartness 

characteristics in different ways (Anke, Poeppelbuss, and Alt 2020; Fischer et al. 2020; 

Henkens, Verleye, and Larivière 2021; Poeppelbuss, Ebel, and Anke, 2021; Raff, Wentzel, 

and Obwegeser 2020). Henkens, Verleye, and Larivière (2021) suggest that the extent to 

which a smartness characteristic is present may vary from low to high; a smart watch 

manufacturer, for instance, may decide to integrate one or more sensors into the device (low 

versus high awareness) to allow it to link with one or more smart products (low versus high 

connectivity) in order to send one or multiple types of notifications (low versus high 

actuation) and to allow for the use of one or multiple indicators to learn about behavioral 

patterns (low versus high dynamism). In a similar vein, Langley et al. (2021) and Pardo, 

Ivens, and Pagani (2020) recognize that the level of smartness ranges from low to high 

depending on the capabilities of service systems. 
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As firms pursue smartness in various ways, different configurations of smartness 

emerge, which refer to managerial decisions on manipulating the four characteristics. Several 

studies have demonstrated how customers engage or disengage with smart products with 

varying levels of smartness (e.g., Chouk and Mani 2019; Harvey et al. 2020; Henkens, 

Verleye, and Larivière 2021). Nonetheless, it has long been recognized that smart products 

are also reshaping how firms design service systems (Allmendinger and Lombreglia 2005; 

Porter and Heppelman 2014). Only a handful of studies, including the work of Pardo, Ivens, 

and Pagani (2020) and Langley et al. (2021), have described how firms can transform their 

regular products into smart products. Specifically, it remains unclear how firms configure 

smartness characteristics when offering smart service systems to customers. To address this 

gap, this study investigates how firms configure the smartness of their service systems. 

2.2. Communicating Smartness through Customer Value Propositions 

Along with deciding on smartness configurations, firms should also reflect on 

communicating to customers the value that results from these smartness configurations. 

Communicating value has long been recognized as a key strategic decision (Payne, Frow, and 

Eggert 2017). Indeed, smartness is a defining design feature of the service system that may 

affect the way in which customers themselves create value (Kabadayi et al. 2019; Ranta, 

Keränen, and Aarikka-Stenroos 2020). In this regard, researchers suggest that firms should 

invite customers to create value with their offering through their value propositions (Leroi-

Werelds et al. 2021; Vargo and Lusch 2016). Here, customer value propositions are strategic 

tools for firms to communicate to customers how their offering seeks to provide value to the 

customer (Payne, Frow, and Eggert 2017; Ranta, Keränen, and Aarikka-Stenroos 2020). 

Recent research has further contended that customer value propositions typically contain 

information about the value package, which reflects the types of benefits being offered. This 
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may or may not include information about how the potential risks or costs for customers are 

being mitigated (Leroi-Werelds et al. 2021; Zeithaml et al. 2020).  

Meanwhile, the relevance of a specific value package varies across situations 

(Zeithaml et al. 2020). This implies that contextual factors, such as technological 

advancements, can profoundly transform the benefits that are emphasized in the customer 

value proposition (Leroi-Werelds 2019). In the data-rich environments of technology-based 

smart service systems, the collection of personal data gives rise to privacy and data security 

risks (Chouk and Mani 2019). Yet this data also enables firms to offer more personalized 

services and hence better meet customers’ needs and wants (Ng and Wakenshaw 2017). In a 

similar vein, several studies demonstrate that technology-enabled services may generate 

unique benefits. The benefits include convenience, self-efficacy, and performance excellence, 

among others (e.g., De Keyser et al. 2019; Huang and Rust 2018; Wirtz et al. 2018). Besides 

these utilitarian benefits, Harvey et al. (2020) also point to the importance of hedonic and 

transformative benefits when customers craft their smart home. Notably, these benefits can 

also relate to mitigating risks, such as loss of control and privacy and increased complexity 

(e.g., Chouk and Mani 2019; Rijsdijk and Hultink 2009; Wünderlich, Wangenheim, and 

Bitner 2013).  

As technological advancements transform the set of benefits (Leroi-Werelds 2019), 

the way in which firms configure smartness can accordingly affect their customer value 

propositions. Hence, researchers call for knowledge of the way in which firms communicate 

benefits via customer value proposition in the context of technology-enabled services in 

general (Gonçalves et al. 2020; Leroi-Werelds 2019) and smart service systems in particular 

(Kabadayi et al. 2019; Zeithaml et al. 2020). This research thus investigates how firms 

communicate the value of smartness configurations through customer value propositions. 

2.3. Value Creation Logics Underpinning Smartness Decisions 
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Smartness configurations and the corresponding customer value propositions are 

resource integration decisions. These are embedded in a context characterized by logics 

linked to value creation (Vargo and Lusch 2016). Value creation logics represent taken-for-

granted knowledge structures or meanings about value creation that are subjectively formed 

by actors, such as firms, within and beyond organizational boundaries (Grönroos 2006; 

Rintamäki and Saarijävi 2021). In other words, value creation logics reflect a firm’s taken-

for-granted knowledge structures or meanings on how to align resources related to its 

offering (here, smart service systems) to create value for its customers. This reasoning or 

logic has been posited to affect firm decisions (Rintamäki and Saarijävi 2021). Specifically, 

firms’ value creation logics can facilitate their decision-making processes by allowing them 

to “categorize events, assess their consequences and consider appropriate actions efficiently” 

(Vink et al. 2019, p. 77). A firm’s value creation logic hence acts as a foundation for 

decision-making linked to the manner in which resources and managerial decisions regarding 

the offering (here, smart service system) are aligned to create value for customers (Sklyar et 

al. 2019). For instance, decisions linked to firms’ market strategies for approaching the 

market with their products and services (Brege and Kindström 2021) and customer value 

propositions in a circular economy (Ranta, Keränen, and Aarikka-Stenroos 2020) have been 

found to be enabled by firms’ value creation logics. 

 Indeed, research has explored the ways in which firms’ value creation logics can 

differ from one another. Strandvik, Holmlund, and Lähteenmäki (2018) suggest that they 

vary in terms of strategic scope (focusing on transactions, relationships, or systems as the 

leading value driver) and strategic focus (focusing on capabilities internal to the firm, 

capabilities for understanding customers, or capabilities for interacting with customers). 

Brege and Kindström (2021) in turn contend that they may reflect the degree of proactivity 

towards the market and degree of responsiveness.  
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Research has generally not attempted to unravel the diversity and nuances of the value 

creation logics of firms that drive their decisions on service system smartness. One notable 

exception is Cao’s (2021) study that considers value creation logics of firms linked to 

decisions about incorporating AI in a retailing context. This study specifically highlights the 

fact that AI-related decision are driven by a customer-versus-firm focused value creation 

logic (Cao 2021). However, although AI-related decisions link to the dynamism characteristic 

of smartness, there is a dearth of smart system research investigating the logics underpinning 

decisions vis-à-vis the awareness, connectivity, and actuation characteristics (Dreyer et al. 

2019; Henkens, Verleye, and Larivière 2021; Raff, Wentzel, and Obwegeser 2020). In sum, 

this study fills such research voids and investigates the way firms’ value creation logics drive 

decisions relating to smartness configurations and value propositions.  

3. METHODOLOGY 

3.1. Case Study Design and Case Selection 

The study seeks to first unravel the ways in which firms configure and communicate 

smartness in service systems to customers via value propositions, and second to expose the 

underpinning value creation logics driving such decisions. To address these objectives, the 

research adopts a multiple case study methodology. Case study research is appropriate for 

providing insight into how and why questions (Verleye 2019). To maximize the variety of 

cases, and hence strengthen the potential generalizability of the findings (Creswell and Poth 

2019; Yin 2018), we purposively sampled multiple firms that offer smart service systems to 

their customers, in line with the aims of this research (Verleye 2019). We selected fourteen 

cases in order to ensure maximum variation in terms of smartness configurations, customer 

value propositions, and value creation logics. As shown in Table 1, these cases varied in 

terms of (I) firm smartness origin (smart origin versus no smart origin); (II) firm size (small 

and medium (SME) versus large); (III) type of targeted customers (business-to-customer 
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(B2C), business-to-business (B2B), business-to-government (B2G) at local versus global 

levels); (IV) type of business model (for-profit versus nonprofit); and (V) industry sector 

(e.g., healthcare, mobility, home appliances, consumer electronics, tourism and culture). 

-- Insert Table 1 about here -- 

The first sampling criterion involved firms’ smartness origins, in that some firms 

offered smart service systems right from the beginning of their operations (“smart origin”), 

while other firms transformed their offerings into smart service systems over time (“no smart 

origin”). Research suggests that these smartness origins may shape smartness configurations 

(Pardo, Ivens, and Pagani 2020), thereby turning firm’s smartness origin into a relevant 

selection criterion. A second sampling criterion is the size of the firm, as established firms 

were found to often have more resources to invest than did small and medium enterprises 

(SMEs). This may have implications for the nature of their smartness configurations, 

customer value propositions, and value creation logics (Ebel, Jaspert and Poeppelbuss 2022; 

Ranta, Keränen, and Aarikka-Stenroos 2020; Rudeloff et al. 2021). A third sampling criterion 

relates to the type of targeted customers. Research specifically demonstrates that smart 

service systems may target governments (B2G), business customers (B2B), and consumers 

(B2C) (e.g., Beirão, Patrício, and Fisk 2017; Chouk and Mani 2019; Pardo, Ivens, and Pagani 

2020). The type of targeted customers may shape smartness decisions, as it has been found to 

shape the way in which firms create value (e.g., Beirão, Patrício, and Fisk 2017). In a related 

vein, the geographical scope of the targeted customers can vary from local to global, which 

may affect the configuration of smartness along with the value proposition (De Bruyne and 

Verleye, 2022; Pardo, Ivens, and Pagani 2020). A fourth sampling criterion relates to the type 

of business run by the firm, as some firms rely upon private money for a private good (“for-

profit firms”), while others rely upon public or private money for a public good (“nonprofit 

firms”). Prior research has demonstrated that the way in which firms create value differs 
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between for-profit and nonprofit firms. Blocker and Barrios (2015), for example, observe that 

nonprofit firms focus on holistic value propositions and communal service practices. Finally, 

we ensured that the firms were from different industry sectors, as this may affect how 

customers create value with technology-based services such as smart service systems 

(Venkatesh, Thong, and Xu 2016). Pardo, Ivens, and Pagani (2020) add that variations in the 

smartness of service systems emerge across diverse industry sectors.  

3.2. Case Study Data 

As shown in Table 2, multiple types of data were gathered for each case to enable 

data triangulation and strengthen the findings (Verleye 2019). First, secondary data was 

gathered about each case to gain insight into the firms and their smart service systems. This 

provided a general understanding of the manner in which smartness is configured and 

communicated to customers through value propositions. These secondary data – which were 

updated along the research trajectory – included information from official websites, related 

websites, social media posts, news reports, flyers, and brochures (see Web Appendix A).  

Next, these secondary data were complemented with semi-structured interviews in 

order to gather information about the firms’ logics, along with the influences of these logics, 

in relation to smart service system configurations and customer value propositions. To 

achieve this, we selected interviewees with prominent functions within the firm. The majority 

of the interviewees were CEOs, followed by those with managerial roles in marketing, sales, 

product development, ICT, or technical domains. The interviews were conducted face-to-face 

(Case 3, 4, 5, 6, 8, and 11), as a video call (Case 1, 2, 9, 10, 12, 13, and 14), or as a telephone 

call (Case 7). All interviews were conducted by the first author to ensure consistency. The 

duration of the interviews ranged from 45 minutes to 2 hours, resulting in about 1,300 

minutes; these were audio-taped and transcribed, resulting in about 190,000 words of 

interview data for the fourteen cases.  
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In line with prior smart service research (e.g., Pardo, Ivens, and Pagani 2020) and 

guidelines for case study research (e.g., Yin 2018), we carried out additional interviews with 

two experts in the field of smart service systems, in order to validate our emergent insights. 

These experts were a manager of innovation acceleration and a business development director 

at a firm offering consulting services for the development and commercialization of smart 

service systems in a wide range of industry sectors. 

Finally, the first author embraced all opportunities to interact with the smart service 

systems during guided tours through smart homes (Cases 3 and 4), at the organization where 

smart service systems were implemented (Cases 9, 11, and 12), or when observing of smart 

service systems in operation (Case 1, 5, 6, 8, 9, 10, 11, 12, 13, and 14) as shown in Table 2. 

Insights about the smartness configurations, customer value propositions, and value creation 

logics were documented in field notes.  

-- Insert Table 2 about here -- 

3.3. Data Analysis   

In line with qualitative data analysis methods, the authors first performed within-case 

analysis, followed by cross-case analysis (Eisenhardt 1989; Yin 2018). These analyses were 

conducted using NVivo 1.6 software and were guided by the recommendations on coding 

qualitative data of Epp and Otnes (2021), Locke, Feldman and Golden-Biddle (2020), and 

Verleye (2019). In line with these recommendations, one researcher engaged in the coding, 

while continuously discussing these codes and their interpretations with the research team. 

During a myriad of meetings, the other researchers acted as devil’s advocates to optimize the 

coding tree, thereby enhancing the credibility and trustworthiness of the findings.  

To unravel how smartness is configured, in vivo or open codes were developed to 

described the ways in which awareness, connectivity, actuation, and dynamism were pursued 

in each smart service system. After grouping these codes in more abstract categories, the data 
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unraveled three ways in which the cases pursue each of the smartness characteristics 

depending on the degree of smartness embraced by the firm – that is, in an limited, optional, 

or unlimited way. Limited means that a smartness characteristic is restricted by the firm and 

thus not implemented to the extent that customers may desire or request. Optional means that 

a smartness characteristic is incorporated by the firm on customer request. Unlimited signifies 

that a smartness characteristic is integrally implemented for all customers by the firm. More 

details about this coding and illustrative quotes are provided in Table 3.  

-- Insert Table 3 about here -- 

Regarding the way in which firms communicate value to customers via value 

propositions, in vivo or open codes were generated and categorized – inspired by Harvey et 

al. (2020) – as meaningful and distinct value propositions. Meaningful value propositions 

emphasize the well-being implications of smart service systems and incorporate what Harvey 

et al. (2020) denote as transformative benefits (i.e., uplifting changes) and/or hedonic benefits 

(e.g., joy, self-esteem, absence of fear or stress). Distinct value propositions highlight 

positive points of difference in terms of what Harvey et al. (2020) label as utilitarian benefits 

(e.g., convenience and performance) and/or economic benefits (e.g., affordability and value-

for-money). Table 4 details these coding categories and includes illustrative quotes. 

-- Insert Table 4 about here -- 

 In vivo and open coding of the case evidence suggested that value creation logics 

differ in terms of their focus on superiority versus sensitivity. A superiority focus emerges 

when firms believe that customers’ wishes and needs should be addressed by developing the 

most technologically advanced smart service system that safeguards and/or delivers excellent 

performance. A sensitivity focus, in turn, emerges when firms believe that staying close to 

customers’ wishes and needs by gathering their input and preserving their well-being is key 

when developing smart service systems. See Table 5 for coding categories and quotes. 
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-- Insert Table 5 about here -- 

After triangulating the data and comparing the different cases (see Table 3, 4, and 5), 

four types of smartness configurations (see Table 6), four types of customer value 

propositions (see Table 7), and four types of value creation logics emerged from the data (see 

Table 8). Moreover, the evidence showed unique combinations of smartness configurations 

and value propositions underpinned by particular value creation logics, thereby giving rise to 

different types of pathways to service system smartness: cautious, tailored, premium, and 

balanced pathways. The way in which these pathways are pursued, and sometimes even 

combined, by firms with different characteristics are detailed in the findings, which were 

presented to all interviewees. By incorporating their feedback about the pathways to service 

system smartness, the authors strived for increased trustworthiness in this research.  

-- Insert Tables 6, 7, and 8 about here -- 

4. FINDINGS 

The case evidence revealed four pathways to service system smartness that we labeled 

(a) cautious, (b) tailored, (c) premium, and (d) balanced (see Figure 1). These pathways entail 

specific combinations of smartness configurations and customer value propositions, along 

with the driving value creation logics. In what follows, we detail the different smartness 

pathways with evidence from the cases, while also showing that firm characteristics may 

shape these pathways and even encourage firms to pursue multiple pathways simultaneously 

(see Figure 2). 

-- Insert Figure 1 and Figure 2 about here -- 

4.1. Cautious Pathways 

Firms following cautious pathways adopt limited smartness configurations, which 

means that the service systems incorporate the four smartness characteristics primarily in a 

restrictive way. In this sense, the firm restricts a smartness characteristic and does not 
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implement it to the extent that customers may desire or request (see quotes Table 3). As 

depicted in Table 6, this limited configuration is manifested in Case 6’s smart museum that 

proposes a tourist profile and recommendations on the basis of customers’ walking route 

through the museum. This limited configuration manifests as the firm prefers tracking the 

customers’ routes via tags with ultra-wide band technology, rather than more advanced 

technologies or cameras (i.e., limited awareness). Similarly, the firm deliberately chooses not 

to connect to a smartphone application (i.e., limited connectivity). While it is not difficult to 

generate automatic emails entailing the customer profile and sightseeing recommendations, 

the smart museum decided not to grant this, as desired by customers (i.e., limited actuation). 

Meanwhile, the smartness of Case 10’s service system is limited, as it offers an online 

sharing platform that only tracks a customer’s location to find other customers’ sharing offers 

nearby (i.e., limited awareness), only connects customers to each other (i.e., limited 

connectivity), and only sends notifications of items available nearby (i.e., limited actuation).  

 Firms that move along cautious pathways propose meaningful value propositions in 

which the well-being implications of the smart service system receive prominent attention 

(see Table 7). Yet the type of well-being implication varies across cases. When sharing 

information about the tracking tags in Case 6, for instance, the smart museum stresses 

hedonic value by referring to its benefits from an enjoyment and privacy perspective (see 

Table 4). The sharing platform in Case 10, in turn, stresses how their service system may 

contribute to community-building and hence create transformative value (“Better a good 

neighbor than a distant friend!”: Case 10’s website). 

  The data suggest that a firm’s choice of limited configurations and meaningful value 

propositions is inspired by a protective logic. This logic reflects a firm’s reasoning that 

customers want the firm to use the smart service system in nonharmful ways and preserve 

customers’ well-being (i.e., sensitivity focus), while also safeguarding the system’s 
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performance and experience (i.e., superiority focus) (see Table 8). One of the managers of 

Case 6, explained that they “wanted to be as accessible as possible. We really want to give 

everyone the chance to have a worthwhile visitor experience [… ] We want to have respect 

for the privacy of the user” (Case 6 interview). Drawing on this logic, they opted for limited 

configurations (e.g., no cameras, no smartphones, and no emails) with hedonic value 

propositions (e.g., privacy) and transformative value propositions (e.g., accessibility for 

everybody). Meanwhile, Case 6 mentions in the interview that they aim to support customers’ 

experiences using the walking routes data: “It is nice to know what interests the visitor and 

what doesn’t. To really link an action to it, and in that way improve the customer 

experience”. Further, Case 10 wants to protect the bond between neighbors as well as the 

planet (e.g., “shared use of materials that contributes to a sustainable society”: Case 10’s 

website). The platform hence connects people but does not link to a delivery service (i.e., 

limited actuation). Accordingly, Case 10 communicates the system’s sustainable and social 

benefits (cf., transformative and hedonic benefits) in messages such as: “Create an account 

on our sharing platform (it’s free!) and discover for yourself how sustainable, social, fun and 

affordable [the smart service system] is” (Case 10’s website).  

As illustrated by Cases 6 and 10, cautious pathways can be manifested in somewhat 

nuanced manners. For example, some firms focus more on hedonic versus transformative 

value in the meaningful value proposition. The evidence suggests that this pathway is likely 

suitable for small nonprofit firms that may get governmental funding to serve public interests 

but – as shown in Figure 2 – their smartness origins, targeted customers, and industry sectors 

vary. 

4.2. Tailored Pathways 

Along tailored pathways, firms configure smartness in an optional way. These 

optional smartness configurations concern the incorporation of smartness characteristics on 
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customer requests. The firm in Case 4, for example, helps customers to turn their homes into 

smart homes, and this process starts with the customers expressing their needs and wishes in 

terms of smartness. First, customers inform the firm of the range of decisions and actions that 

they want to automate – such as automatic temperature regulation, turning lights on and off, 

and playing music (i.e., optional actuation). Subsequently, the necessary sensors, such as 

motion sensors and cameras, are implemented (i.e., optional awareness). Finally, 

enhancements to the back-end system are implemented in line with customer requests. This 

might include, for example, new behavioral patterns to optimize a smart fridge’s automatic 

grocery ordering service (i.e., optional dynamism). Case 8 turns regular bins in cities and 

large office buildings into smart bins. While the basic smart bins measure the level of trash 

using ultrasonic sensors, customers can request that a temperature sensor is added (i.e., 

optional awareness). The smart bin then cannot only communicate the level of trash to 

garbage trucks, but can also send supplementary notifications in case of fire (i.e., optional 

actuation). Further, smart bins can be connected to an internal platform or an existing external 

urban platform on customer request (i.e., optional connectivity). 

Along the tailored pathways, we detect hybrid value propositions that reflect both the 

utilitarian and/or economic value of smart service systems (i.e., that they are distinct) and 

their transformative and hedonic value (i.e., that they are meaningful). Case 4, for instance, 

emphasizes how their smart homes not only create a more comfortable and convenient life for 

customers (i.e., distinct) but also lead to more energy-efficiency (i.e., meaningful): “Safe 

smart home technology. For a comfortable, safe, AND energy efficient home.” (Case 4’s 

website). Similar hybrid messages can be seen on the website of Case 8, as the value 

proposition focuses on how cities that implement smart bins in their waste management “get 

data, expertise, efficient” (i.e., distinct) as well as “cut costs, emissions, routes” (i.e., 

meaningful). 
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Limited smartness configurations along with hybrid value propositions are 

underpinned by an emancipatory logic. This logic is grounded in a firm’s reasoning that 

customers want to participate and have input (i.e., sensitivity) to safeguard the performance 

of the smart service system (i.e., superiority). The founder of the firm in Case 4, for instance, 

argues that “before you start, you need to have intense conversations with the residents: what 

do they actually want?” (Case 4 interview). This belief that it is necessary to start with each 

customer’s specific wishes and needs drives the firm’s choice of optional configurations. It 

also drives corresponding hybrid value propositions that fit a wide range of values that 

diverse customers might desire. Similarly, one of the founders of Case 8 confirms how 

important it is for them to take customer input into consideration to safeguard and maintain 

their service performance: “We do regular customer visits. We do regular customer calls. We 

make sure our customer support is very quick” (Case 8 interview).  

Overall, tailored pathways along which customers’ input is valued seem to fit with 

firms that are scaling up (cf., Figure 2). As shown in Figure 2, these firms have small 

customer bases, which allows them to engage in an intense journey with different types of 

customers in various industry sectors. As such, these firms can customize the smart service 

system to their customers’ specific wishes and needs. 

4.3. Premium Pathways 

Firms on premium pathways opt for unlimited smartness configuration. This means 

that their smart service systems inherently (and thus nonoptionally and nonrestrictive) 

incorporate each of the four smartness characteristics for all customers (see Table 3 and 6). 

Case 13’s smart prestige ovens have by default a camera (i.e., unlimited awareness), Wi-Fi 

connectivity to an app and other home appliances (i.e., unlimited connectivity), automatic 

food recognition and temperature control for actuation (i.e., unlimited actuation), and the 

capability to recognize more and more dishes (i.e., unlimited dynamism). Similarly, the smart 
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bicycles in Case 2 are always equipped with a card-reader for public transportation 

membership cards (i.e., unlimited awareness), are linked to more smart bikes, the government 

and other public transportation types like buses and trains (i.e., unlimited connectivity), 

assembled with a light and beeper that activate when customers reserve the bicycles via the 

app (i.e., unlimited actuation), and align with the zones in which they operate (i.e., unlimited 

dynamism).  

 Firms pursuing premium pathways tend to offer distinct value propositions that stress 

the utilitarian value of smart service systems for the customer, as shown in Table 4 and 

illustrated in Table 7. For instance, Case 13’s website describes its smart prestige oven as 

“Quality ahead of its time”. The smart vacuum cleaner of Case 7 is presented as convenient 

as it cleans homes “efficiently and thoroughly” (website Case 7). Meanwhile, Case 12 offers 

unlimited smart service systems for healthcare professionals, thereby stressing how it can 

boost their efficiency (“Work Smarter and Faster”: Case 12’s website).  

 Unlimited smartness configurations, along with their distinct value propositions, are 

rooted in a firm’s excellence logic: the belief that customer value only emerges when smart 

service systems excel (i.e., a superiority focus). This logic was reflected in the interview with 

the Head of Technology in Case 13: “With the [smart prestige oven service system], it’s 

definitely that we’re an innovation leader. As far as I know, in 2020, it was kind of a novel 

feature. And yeah, if you are a premium brand, from time to time you really need to be the 

first”. As illustrated by this quote, excellence for Case 13 comes along with being the first 

mover. The company hence decided upon a smart oven that includes all smart options by 

default, in order to offer outstanding quality, which is communicated in their customer value 

propositions. In Case 7, the excellence logic is echoed in the firm’s objective to “Create the 

Best Products and Services” (website Case 7). As a result, a technologically unlimited smart 

vacuum cleaner was created to offer the best cleaning performance and thus convenience for 
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customers. Case 12, in turn, emphasizes how important it is for the firm to offer excellent 

service to the healthcare professionals; it thus made an unlimited skin analysis tool that offers 

distinct value to these professionals (e.g., “Imagine a smarter way of doing skin 

examinations. That’s what [the skin analysis tool] is all about. Smartly enhancing your 

workflow”: Case 12’s website). 

 As shown in Figure 2, premium pathways seem to align with large for-profit firms 

and firms demonstrating rapid expansion, as in Case 2, which is a small firm with a smartness 

origin but one that is rapidly expanding from targeting only consumers to now target 

government customers with their smart service system. All in all, this evidence suggests that 

premium pathways are appealing to firms with a market-leading position, or at least the 

ambition to be market-leading.  

4.4. Balanced Pathways 

Firms adopting a balanced pathways go for mixed smartness configurations. These 

configurations combine limited, optional, and unlimited incorporations of the four 

characteristics in their service systems. In Case 1, for instance, the smart epileptic tracker 

detects absence seizures by means of an EEG headset that tracks brainwave activity for all 

customers (i.e., unlimited awareness). This tracker likewise uses a smartphone camera to 

capture video information in an unlimited manner, and improves the video data analysis 

algorithm so that seizures are detected more accurately. Meanwhile, customers can choose to 

connect with a second companion application for family or friends, who will then also have 

access to seizure data (i.e., optional connectivity). These data, however, are not automatically 

sent to the customer’s neurologist, even though this might be convenient for the customer 

(i.e., limited actuation). Alternatively, Case 9 offers a wearable tag for patients and nurses in 

hospitals and nursing homes, which automatically tracks their location and generates an 

alarm in case of an emergency (i.e., unlimited awareness and actuation). Meanwhile, the 
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hospital or nursing home can choose which other smart devices and systems are linked with 

wearable tag (i.e., optional connectivity). Nevertheless, the dashboard that learns form the 

data and provides further insights is still limited (i.e., limited dynamism). 

Balanced pathways combine distinct and meaningful value propositions, thereby 

generating a dual value proposition. The website of Case 1, for instance, emphasizes the 

convenience of the solution along with its ability to safeguard customer privacy: “define who 

can access your data (e.g., second parent or family member)”. Case 9, in turn, highlights 

how wearable tags create distinct value for the healthcare organization while safeguarding the 

well-being of their patients and employees (“Increase your healthcare team’s efficiency, 

patient/resident comfort and safety for all”: website Case 9). Case 11 emphasizes the 

utilitarian value of their smart glasses, like convenient handsfree work, and blends this with 

the hedonic value like safety (e.g., “Certified smart safety glasses equipped with optimized, 

central camera with extended field of view, powerful optical zoom and basic barcode scanner 

for handsfree communication and information sharing.”: Case 11’s website). 

The appeal of mixed smartness configurations and their corresponding dual value 

propositions stems from a synergetic logic, which reflects a firm’s belief that customers want 

to mutually co-create value with their smart service system (cf., superiority and sensitivity 

focus). Case 1 strives for mutual value co-creation with their end customers through surveys 

and focus groups, as well as by involving beta users before launching new features for their 

smart epileptic tracker to the market. By doing so, they receive input from customers on 

missing features and how the smart service system can help well-being in their everyday 

lives. Combining this information with the firm’s aim to be the number one epileptic tracker 

helps them decide on smartness configurations (cf., which elements to make limited, optional, 

and unlimited) and value propositions (cf., what is distinct and meaningful). The general 

manager of Case 9 confirms: “it has to do with priorities: I would love to tell our customers 
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that we can do anything for them, but unfortunately that’s just not possible” (Case 9 

interview). To ensure that they can co-create value with their business customers, they first 

analyze the market with the aim of understanding which of their target customers’ needs can 

be addressed with the firm’s resources and capabilities. Subsequently, they engage in intense 

conversations with these customers to deeply understand their requirements. In Case 11, in 

turn, the developers of the smart glasses always begin with a pilot project with their 

customers. In this way, both parties can explore whether mutual value co-creation is possible. 

In this regard, the CEO explains that “there are a lot of technological steps that need to be 

taken before you come to a general adoption situation, before it becomes a commodity 

thing.” and to achieve this end they “are involved in pilot projects, early day projects” (Case 

11 interview). As a result of these intense co-creation journeys, these cases mix and match 

between limited, optional, and limited manners to configure smartness depending on the input 

of the customer and the firm. As these firms believe that customers desire this resulting 

mixed configuration, they emphasize in their communication the distinct and meaningful 

value that can flow from the co-creation process. 

When looking at firms’ characteristics, we observe that the balanced pathway is – as 

shown in Figure 2 – found in firms with different smartness origins that target different types 

of customers in various industry sectors. Yet they are all in the experimentation phase with 

their smart service system, either within a start-up or an established firm.  

4.5. Simultaneous Pursuit of Multiple Pathways  

While the four pathways align with overall decision-making regarding smartness and 

customer value propositions, idiosyncratic firm characteristics can drive the pursuit of 

multiple pathways at the same time. As shown in Figure 2, this was observed in a number of 

cases. A dominant firm characteristic explaining the adoption of a multiple pathway approach 

is the firm’s customer segmentation strategy. Firms follow different pathways concurrently 
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when they deliberately target different customer segments with their smart service system. In 

those situations, firms approach each customer segment differently and develop a repertoire 

of diverse smartness decisions. It seems that firms thus need to configure and develop their 

smart service system value propositions in correspondingly different ways.  

The smart home provider in Case 3, for instance, targets both consumers (B2C) and 

business customers (B2B). While the case follows a premium pathway with an unlimited 

smartness configuration for consumers, it pursues a balanced pathway with mixed 

configurations for business customers (cf., Tables 3 and 6). Accordingly, the firm has 

different websites targeted at these separate segments. For consumers, the firm communicates 

distinct value propositions focused on how the smart service systems save time and provide 

convenience (e.g., “you’ll save more than 50,000 tasks each year and you get back the only 

thing that’s irreplaceable: time!”). For business customers, the firm uses a dual value 

proposition focused on offering a complete and easy solution that preserves the well-being of 

end users (e.g., “A [Case 3] automation solution is both easier and more profitable than a 

conventional electrical installation. As a complete ecosystem, it’s highly energy efficient and 

effortlessly adds value to homes while enhancing homeowners’ lifestyles”).  

In Case 14, the smart automation provider is even more subtle by differentiating 

between mass business customers and lead business customers: “we try to be close to our 

(lead) customers and try to find out their most relevant use cases – and then scale the 

(specific) lead customers’ use cases to the broad market needs.” (Case 14’s response to 

research report). For the mass of business customers, the firm follows a premium pathway. 

As such, customers can integrate the various digital solution elements (e.g., vibration sensors, 

IoT gateway, cloud connection and industrial analytics) to a smart service system for 

industrial automation and in this way transform their manufacturing into a smart service 

system. These unlimited configurations go along with a distinct value proposition focused on 
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utilitarian values (e.g., “Easy and industrial IoT ready” – Case 14’s website) and are driven 

by an excellence logic. In the lead business customer situation, the firm believes in a 

synergetic logic in which they closely collaborate with the customer to generate new insights. 

Here it adopts mixed configurations in which the software and automatization can be further 

adapted. As such, the firm stresses not only distinct value propositions to convey values like 

convenience (e.g., “Digital engineering can be as simple as that!”) but also meaningful value 

propositions focused on values like safety (e.g., “maximum product safety”) in the 

communication on their website.  

These cases show that pursuing a premium pathway next to a balanced pathway is an 

attractive approach in certain cases. Firms, however, do not only pursue multiple pathways to 

attract different customer segments, they may even combine multiple pathways when they do 

not yet have a delineated customer segment in mind. This situation is experimental and 

appropriate for firms in the very early stages of their service system. It occurred, for example, 

in Case 5 when the firm remained hesitant about developing a smart bottle for consumers 

(B2C) and/or business customers (B2B). In this situation, the firm combined elements from 

premium and tailored pathways. More particularly, the firm respectively configured the smart 

bottle in an unlimited way while opting for a hybrid value proposition. This is illustrated by 

the unlimited smart bottle with specialized sensors that learns how much customers need to 

drink and sends automatic recommendations through a connected application that is 

communicated via value propositions including “OUR MISSION: Hydrate and be happy.”; “ 

Keeping track of your water intake has never been so easy.” and “Is it the most intelligent 

smart bottle in the world? Yes. Without. A. Doubt” (Case 5’s website).  

All in all, the findings suggest that firms may not only pursue different pathways to 

service system smartness simultaneously (Case 3 and Case 14), but even mix and match 

elements from these different pathways in their search for service system smartness (Case 5).  
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5. DISCUSSION 

5.1. Theoretical Implications 

Researchers and practitioners have called for guidance on the development of 

smartness in line with customers’ dynamic needs and wants. This study has therefore inquired 

how smartness can be configured and communicated via customer value propositions, as well 

as why these combinations are pursued on the basis of firms’ value creation logics. In doing 

so, this research revealed different pathways to smartness that entail a specific combination of 

smartness configurations and corresponding customer value propositions driven by firms’ 

value creation logics. By divulging and connecting the smartness configurations, customer 

value propositions, and value creation logics by means of a multiple case study, the present 

study contributes to the literature in four fundamental ways. 

First, the smart product and service system literature is advanced by revealing how 

smartness can be configured in a service system. The study findings acknowledge the 

pertinence of awareness, connectivity, actuation, and dynamism – the four smartness 

characteristics identified by Henkens, Verleye, and Larivière (2021). However, the present 

research further unravels the various ways in which firms can apply these smartness 

characteristics, specifically showing that smartness characteristics can be configured in a 

limited, optional, unlimited, or mixed way. This resonates with recent literature that advances 

AI as the groundbreaking technology for the dynamism of future technology-based services 

(e.g., Huang and Rust 2021; Puntoni et al. 2021). Additionally, the articulation of an array of 

different configurations demonstrates how firms can influence the extent to which customers 

can participate in the design of final smart service systems. This has been illustrated as an 

important aspect of critical smart service sectors, such as homes (Harvey et al. 2020; Pardo, 

Ivens, and Pagani 2020). As such, the present research adds to the limited knowledge of how 

service system smartness can be configured (Fischer et al. 2020; Harvey et al. 2020). 
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Second, this research contributes to a better understanding of the ways in which firms 

can communicate about different smartness configurations to customers, thus filling a 

research void (Leroi-Werelds 2019; Verleye and Reber 2022). Specifically, the present 

research shows that, inspired by the conceptualization of Harvey et al. (2020), customer value 

propositions can be positioned on a spectrum from meaningful to distinct. By showing that 

firms rely not only upon distinct value propositions with a focus on economic and utilitarian 

value, but also on meaningful ones with a focus on the hedonic and transformative value of 

service system smartness, this research augments the relevance of transformative service 

research (e.g., Anderson and Ostrom 2015; Ostrom et al. 2021) and better marketing for a 

better world (Chandy et al. 2021). Indeed, as stated by Blocker, Davis, and Anderson (2022), 

firms seem to anticipate unintended and harmful consequences of service system smartness, 

thereby urging them to communicate about how their smart service system contributes to 

well-being. As such, firms can help customers to improve their well-being when crafting or 

connecting different smart service systems, such as in a smart home (Harvey et al. 2020). 

Third, the present research reconciles the smart product and service system literature 

and the value literature by elucidating different value creation logics of firms. The study 

shows how such logics underpin specific smartness decisions. In the context of smartness 

decisions, value creation logics were found to differ in terms of their focus on superiority 

versus sensitivity. This resonates with Strandvik, Holmlund, and Lähteenmäki’s (2018) 

strategic scope dimension of value creation logics. Moreover, such logics were found to 

shape decisions about smartness configurations and customer value propositions. Overall, 

logic diversity is reflected in the identification of different pathways with unique 

combinations of smartness configurations, customer value propositions, and value creation 

logics. As such, this research provides empirical evidence showing that a firm’s value 
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creation logic establishes a foundation for key strategic decision-making, as has been 

conceptualized in the literature (Payne, Frow, and Eggert 2017; Sklyar et al. 2019).  

Finally, this research aligns with research into the importance of firm characteristics 

in smart service system innovation (e.g., Ebel, Jaspert and Poeppelbuss 2022). It suggests that 

some pathways might be more suitable for firms with certain characteristics. Regarding the 

type of business model, for instance, the findings indicate that cautious pathways may fit 

nonprofit firms with a protective value creation logic. As such, this research resonates with 

the observation that firm characteristics – such as the type of business model – may affect the 

way in which firms create value with customers in complex service systems (Venkatesh, 

Thong, and Xu 2016; Vargo and Lusch 2016). It further suggests that firms might pursue 

multiple pathways if several customer segments are concurrently targeted. 

5.2. Managerial Implications  

The smartness pathways proposed in this research can operate as a guiding framework 

for firms in the smart service system market. First, firms can position themselves in relation 

to the four value creation logics in our smartness pathways framework, which is visualized in 

Figure 1. To achieve this end, they can reflect upon the importance of delivering excellence, 

safeguarding performance, relying upon customer input, and preserving customer well-being 

for the firm (see Table 8). By doing so, firms can draw conclusions about having a focus on 

superiority (delivering excellence/safeguarding performance) versus sensitivity (relying upon 

customer input/preserving customer well-being). If it turns out that different actors within the 

firm – such as the engineering and the marketing department – have different focuses, they 

may benefit from an in-depth discussion about the value creation logic, as this research 

suggests that value creation logics inform the decision-making process when it relates to 

smartness configurations and customer value propositions.  
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Firms with a clear view of their value creation logic can use the smartness pathways 

framework in Figure 1 as a source of inspiration for configuring and communicating the 

smartness of their service system. Specifically, firms can mimic one of the proposed 

pathways or mix and match elements from different pathways. Firms focused primarily on 

superiority, for instance, can pursue premium pathways that aim to offer unlimited 

configurations and distinct value propositions. Conversely, firms whose value creation logic 

is also characterized by sensitivity may move along cautious, tailored, or balanced pathways 

that protect customers and/or include them in the smartness-decision process.  

When firms are reflecting upon their pathway to service system smartness, Table 6 

and Table 7 may help them to gain insight into the various ways in which they can configure 

smartness (i.e., unlimited, limited, optional, or mixed configurations) and to communicate the 

value propositions to customers (i.e., distinct versus meaningful). Yet firms may also wish to 

reflect upon the possibility of pursuing multiple pathways to service system smartness 

simultaneously (see Figure 2), for instance when they target various customer segments, such 

as consumers (B2C) versus business customers (B2B), that create value in different ways. 

Doing so, however, requires considerable resources and separate project teams, which may 

exceed the capabilities of smaller start-ups.  

Next, firms can use the smartness pathways framework to position themselves in 

relation to their competitors and partners. Specifically, they can analyze the smartness 

configurations and customer value propositions of these other firms with the help of the 

information in Table 6 and 7. Based upon this analysis, they may gain insight into what 

smartness pathways their competitors and partners pursue and decide upon their own pathway 

to service system smartness. If a firm is among the first to strive for smart service systems, it 

may use the information in Figure 2 to seek other firms with similar characteristics (e.g., size, 

type of targeted customers, sector or industry) and use the pathways that these firms pursue as 
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a source of inspiration. Cautious pathways, for instance, seem to be more suitable for 

nonprofit firms, while premium pathways appear more appropriate for large established 

firms. In a similar vein, these pathways seem to be preferred by firms with consumers (B2C), 

while firms with business customers (B2B) tend to pursue tailored and balanced pathways.  

Furthermore, other stakeholders such as consultants and policymakers can use the 

smartness pathways framework to support firms that want to boost the smartness of their 

service system. Specifically, these actors can provide resources, such as advice or funding, to 

implement specific pathways to service system smartness. Alternatively, these actors may 

encourage actors to critically reflect upon the desired smartness pathway and even discourage 

them from pursuing specific pathways to service system smartness. Policymakers could, for 

instance, restrain unlimited smartness configurations and/or steer firms in the direction of 

limited smartness configurations through their decisions (e.g., regulations).  

By using the smartness pathways framework, firms, consultants, and policymakers 

may come up with new pathways to service system smartness. Figure 1 anticipates these 

updates by presenting value creation logics, smartness configurations, and customer value 

propositions as circles that can potentially be rotated to form new smartness pathways.  

5.3. Limitations and Future Research 

While the present research provides guidance for firms and other stakeholders, some 

limitations suggest directions for future research (see also Table 9). First of all, the cases are 

sampled for maximum variation along specific firm characteristics. As other contextual 

factors are abstracted out, we encourage researchers to further explore the context in which 

specific smartness pathways emerge. By carrying out research in different contexts, it is 

conceivable that new combinations of smartness configurations, customer value propositions, 

and value creation logics will emerge, thereby leading to new pathways to service system 

smartness. Although our study anticipates these updates by presenting the configurations, 
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value propositions, and logics as circles, future research could strive to develop a more 

dynamic framework. Second, while reaching maximum variety across relevant firm 

characteristics, most cases stem from for-profit firms with their headquarters in Western 

Europe. To mediate this limitation, Table 9 lists examples of international cases along the 

different pathways. Future research could further validate and nuance these pathways by 

investigating cases across the world. Third, our research aim focuses on firms that are 

increasing the current smartness of their service system thereby excluding firms that are 

transitioning from nonsmart to smart service systems. While we have tried to minimize this 

limitation by sampling firms with and without smart origins, future research could boost the 

framework’s generalizability by selecting firms that turn nonsmart service systems into smart 

service systems in line with the research of Pardo, Ivens, and Pagani (2020). Fourth, as the 

methodology entails a limited focus in time, researchers are strongly urged to investigate the 

dynamics of these pathways through case studies oriented towards building process theories 

(Verleye 2019). Fifth, this research does not consider how the smartness pathways – that 

encompass specific choices in terms of customer value propositions – affect customers’ value 

judgments and other relevant customer outcomes. Hence, future research should investigate 

the impact of specific smartness pathways on various customer outcome variables. Similarly, 

the impact of the pathways on the firm performance should be elaborated upon. Table 9 

provides a research agenda on these implications of the smartness pathways. Finally, 

researchers could explore the pathways from the perspectives of different actors. Notably, not 

only firms but also governments are increasingly offering smart service systems to citizens, 

such as open data platforms and mobile apps. While doing so, research can adopt a mix of 

qualitative research methods (e.g., netnographic studies) and quantitative research methods 

(e.g., scenario-based experiments) to further develop the smartness pathways framework.  

-- Insert Table 9 about here --  
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Table 1. Case selection 

Case Smart service system  (I) 
Firm smartness 

origin  
(year of foundation) 

(II) 
Firm size 

(III) 
Type of targeted 

customers  
 

(IV) 
Type of business 

model  

(V) 
Industry  
sectors 

 

Case 1:  
Epihunter 

Epihunter  
(Smart tracker) 

Smart origin 
(2017) 

SME B2C 
(international) 

For-profit Healthcare 

Case 2: 
Billy Bike 

Billy Bike 
(Smart bicycle) 

Smart origin 
(2017) 

SME B2C/B2G  
(national) 

For-profit Mobility 

Case 3: 
Loxone 

Loxone 
(Smart home) 

Smart origin 
(2009) 

Large B2C/B2B  
(international) 

For-profit Smart home 

Case 4: 
VAIPS 

Domotica.Guru 
(Smart home) 

Smart origin 
(2001) 

SME B2C/B2B  
(international) 

For-profit Smart home 

Case 5: 
YGILIS 

My_SmartBottle 
(Smart bottle) 

Smart origin 
(2019) 

SME B2C/B2B  
(national) 

For-profit Leisure 

Case 6: 
Design Museum Ghent 

Museum of Things for People 
(Smart museum) 

No smart origin 
(1903) 

SME B2C 
(international) 

Nonprofit Culture and tourism 

Case 7: 
Samsung 

Jet Bot 
(Smart vacuum cleaner) 

No smart origin  
(1938) 

Large B2C 
(international) 

For-profit Smart home 
appliances 

Case 8: 
SmartEnds 

BrighterBins 
(Smart bins) 

Smart origin  
(2017) 

SME  B2B/B2G 
(international) 

For-profit Smart city 

Case 9: 
Televic 

Aqura care platform 
(Smart healthcare alarm) 

No smart origin 
(1953) 

Large B2B 
(international) 

For-profit Healthcare 

Case 10: 
WijDelen 

Peerby Belgium 
(Smart sharing platform) 

No smart origin  
(2013) 

SME B2C/B2B 
(national) 

Nonprofit Sharing industry 

Case 11: 
Iristick 

Iristick 
(Smart glasses) 

Smart origin 
(2015) 

SME B2B 
(international) 

For-profit Smart wearables 

Case 12: 
Barco 

Demetra 
(Skin analysis system) 

No smart origin  
(1934) 

Large B2B 
(international) 

For-profit Healthcare  

Case 13: 
German brand for 

household appliances* 

Smart Food ID 
(Smart oven) 

No smart origin 
(1899) 

Large B2C/B2B 
(international) 

For-profit Smart home 
appliances 

Case 14: 
Weidmüller 

u-mation and easyConnect 
(Smart automation) 

No smart origin 
(1850) 

Large B2B 
(international) 

For-profit Manufacturing 

*Note. This brand name has been anonymized based upon the firm’s request. 
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Table 2. Overview of cases and data 

Case Smart Service System Description of 

smart service system 

Interviewees Observation Secondary data* 

Case 1 Smart tracker The smart epileptic tracker measures brainwave activity to detect and 

signal epileptic absence seizures. 

1 Observation 280 

Case 2 Smart bicycle The smart bicycles locate themselves, can be reserved and unlocked 

via a smartphone app, and signal their location (e.g., beep, lights).  

1 n.a. 266 

Case 3 Smart home Smart homes that automate a wide range of activities and/or enable 

longer living at home by triggering safety alarms. 

2 Guided tour and 

observation 

242 

Case 4 Smart home Smart homes that automate a wide range of activities such as lights, 

music, blinds, water, and fire alarms. 

1 Guided tour and 

observation 

49 

Case 5 Smart bottle The smart bottle captures the customer’s liquid intake and provides 

recommendations to reach an optimal hydration level. 

1 Observation 323 

Case 6 Smart museum  The smart museum tracks visitors’ walking routes and formulates a 

cultural typology and sightseeing recommendations. 

1 Observation 210 

Case 7 Smart vacuum cleaner Smart vacuum cleaners that automatically vacuum customers’ homes. 1 n.a. 505 

Case 8 Smart bin The smart bins track their fill level and calculate optimal routes for 

the pick-up trucks. 

1 Observation 315 

Case 9 Smart alarm for nursing 

homes and hospitals 

The systems detects the wandering of residents or patients via 

wearable trackers and automatically sends alarms to nurses. 

3 Guided tour and 

observation 

343 

Case 10 Sharing platform The customer receives suggestions through a smartphone app for 

items available in its neighborhood. 

1 Observation 65 

Case 11 Smart glasses The smart glasses allow for remote assistance and digital (AI-based) 

recommendations in real-life. 

2 Guided tour and 

observations  

265 

Case 12 Skin analysis system A skin examination tool that allows doctors to screen patients’ skin, 

map the results, and provides intelligent augmented insights. 

2 Guided tour and 

observation 

200 

Case 13 Smart oven The smart ovens automatically adjust the heat and open the door 

when ready, based on camera images of the food. 

1 Observed two 

presentations 

264 

Case 14 Smart automation Automation solutions for industrial plants and mechanical 

engineering with easy access to the industrial IoT 

1 Observation 294 

* Pages of secondary data (including official websites, social media posts, popular press reports, flyers, and online interviews) that were gathered both before or after interviews. 
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Table 3. Code tree for smartness configurations 

Main 

categories  

Subcategories In vivo or open codes Illustrative evidence 

Limited 

 

Limited 

Awareness 

- No cameras 

- No intrusive tracking 

- … 

- “In addition, what many systems do is active surveillance, where video footage is actually looked at [by humans]. We’re 

going to avoid that.” (Case 3 interview) 

- “There were companies that came up with different cameras to do that. You also had proposals to go back to working with 

smartphones. And then we had [name of partner firm], which we’ve worked with. They came up with ultra-wide band. The 

decisive factor was—we had a few requirements—we want to respect the privacy of the user.” (Case 6 interview) 

Limited 

Connectivity 

- No cloud connection 

- No Wi-Fi connection 

- Limited number of 

connected databases 

- No standard 

connectivity 

- … 

- “To be clear we are a CLOPEN system. We are partially closed, because that is the only way to give guarantees on 

solutions and functionality.” (Case 3 response report) 

- “We don’t want to have to demand from someone that they need to have an expensive smartphone or whatever” (Case 6 

interview)  

- “[the smart service system] is a rather closed system, and you can’t connect it to a wide range of other products.” (Case 14 

interview) 

Limited 

Actuation 

- No automatic e-mail 

- No automatic 

forwarding of 

information 

- … 

- “The system only films you when you have a seizure and the person can only see it [and not save it for instance]. The 

person cannot save or forward that image to anyone else” (Case 1 interview) 

- “Some people said: that’s so nice, we can mail that to ourselves. And that would, in fact, be perfect, given the possibility to 

email. […] Frankly, there have been doubts about this, in order to do so in accordance with GDPR [European privacy 

law], with the necessary measures that must then be taken.” (Case 6 interview) 

 Limited 

Dynamism 

- Limited learning - “There will be some of those orange–red ones [alarms that were open for a longer period of time] here that might be best 

detected a little earlier. We can’t help with that yet.” (Case 9 interview) 

Optional 

 

Optional 

Awareness 

- Cameras embedded on 

customer request 

- Temperature sensors 

added on customer 

request 

- … 

- “If it [the incorporation of cameras] is necessary and that customer wishes it, we can already activate it.” (Case 3 

interview) 

- “Then one customer said that they want to detect this movement [opening and closing of the bin]. […] Then we added an 

accelerometer” (Case 8 interview)  

- “So instead of a visual camera, you could start using a spectral camera. This would, for example, allow the [healthcare 

customer] to assess a wound: what is dead flesh and what is still living flesh.” (Case 11 interview) 

Optional 

Connectivity 

- Option to link to second 

app 

- Option to link to 

existing platform 

- … 

- “Within healthcare, there are already a number of platforms on the market. […] We will allow ourselves to be linked to 

existing platforms that are already being used there.” (Case 5 interview) 

- “Because some customers have their own platform. So, then those customers use only the device from us. Sometimes we 

have complete solutions [that is, the smart bin and the platform].” (Case 8 interview) 
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Table 3. Code tree for smartness configurations (continued) 

Main 

categories  

Subcategories In vivo or open codes Illustrative evidence 

Optional 

 

Optional 

Actuation 

- Fire alarm upon request 
- Making existing homes 

smart using automatic 
control 

- … 

- “Actually, we got this requirement from a customer from the UK. They said that if there is no fire alarm, we are not buying 
it.” (Case 8 interview) 

- “Our customers do that. They automatize their system. […] They’re looking for components for products that help them to 
do this automatization on the physical base.” (Case 14 interview) 

Optional 
Dynamism 

- Second algorithm for 
alternative application  

- Activate learning of habit 
patterns if desired 

- …  

- “Habit patterns are something we actively activate.” (Case 3 interview) 
- The artificial intelligence of the smart glasses can be adapted to the kind of images they need to analyze and the desired 

outcomes. (Case 11 interview) 

Unlimited Unlimited 
Awareness 

- Gathering new types of 
data via same sensor 

- Adding sensors 
- Making sensor better 
- … 

- “There’s also a camera here. So what we have done now, is that our algorithm turns on the camera. So that’s how we 
automatically film the seizure.” (Case 1 interview) 

- “The functionality and optimization, like a presence detector, is used at [Case 3] to detect the general presence of the 
building, lighting, heating, cooling, ventilation, blinds, music, burglar alarm, care alarm.” (Case 3 research report) 

Unlimited 
Connectivity 

- Linking to other actors 
- Linking to other apps 
- Open systems that link to 

a multitude of actors 
- … 

- “In that regard, we want to work much more with the cities to see the bicycle as another level of public transport” (Case 2 
interview) 

- “capable of transferring this kind of data via 5G actually to a cloud that we also provide our customer. It’s called [Case 
14’s smart service system] where all this data is collected.” (interview Case 14) 

Unlimited 
Actuation 

- Add a function 
- Automatic features 
- Send automatic 

notifications 
- … 

- “When it [the smart vacuum robot] is so smart that when it is almost empty it drives back to its charging station, you can 
say that a product is smarter than the previous version” (interview Case 7) 

- “So when you put your pizza in your oven, the oven automatically recognizes that you want to make pizza and then it starts 
the right program and the smart [system that automatically controls the right baking time].” (interview Case 13) 

Unlimited 
Dynamism 

- Add a database 
- Learn behavioral patterns 
- Add predictions 
- … 

- “If further work is done on this, it would become possible in time to link to other databases and to generate automatic 
recommendations.” (interview Case 6) 

- “So we developed a kind of interface, a kind of dashboard which throws all 12 algorithms on the data, creating 
standardized analytics from this data. […] There’s also some KPIs—some key performance indicators—directly calculated 
to make it more easy to access if the one algorithm might be suited better than the 2nd or the 12th or something like that. So 
you don’t have to choose. You don’t have to be aware of statistics and what kind of possibility. You just throw on 
everything. Let it calculate for like 20 minutes. Now afterward it’s say: ‘OK, I have tested everything and this one, this one 
and maybe that one are the best’. So make it very, very, very intuitive for customers to make it scalable.” (interview Case 
14) 
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Table 4. Code tree for customer value propositions 

Main 

categories  

Subcategories In vivo or open codes Illustrative evidence 

Meaningful 

 

Transformative - Inclusion 

- Community-

building 

- Ecological benefits 

- … 

- “This means cost reduction, less heavy traffic, emissions cut, greener cities.” (Case 8’s website) 

- “Firstly, the shared use of goods ensures that our collective ecological impact is significantly reduced.” (Case 10’s website) 

- “[The smart service system] is a peer-to-peer network. The basis on which the relationship between ‘neighbors’ is based is 

equality. This equivalence is the most important value and the starting point from which [the firm and the smart service 

system] works. This platform makes no distinction between its users. However, we notice that some peers are left behind. 

These include socially vulnerable citizens. With the ‘[the smart system system] for everyone’ project, we want to meet them 

by stepping out of our bubble.” (Case 10’s website) 

 Hedonic - Stress reduction 

- Independence 

- Self-esteem 

- Enjoyment 

- Aesthetics 

- Feel good factor 

- Delight 

- Privacy 

- Security 

- … 

- “[Case 1’s smart epilepsy tracker] takes the reporting pressure off your shoulders and automates the process of creating 

those valuable videos of seizures.” (Case 1’s website) or “[Case 1’s smart epilepsy tracker] makes my child feel safe, but 

also his classmates understand him much better now. As a result, the self-confidence of our son is a lot better.” (customer 

testimonial on Case 1’s website) 

- “How IoT technology can help improve the services offered and enrich the visitor experience.”[…] “we need to dare to ask 

the right questions about privacy and data collection.” (Case 6’s website)  

- “Automation technology gives them [elderly customers] more independence, comfort and security while minimizing the 

need for caregivers.” (Case 3’s website) 

- “Select a category and discover in [Case 9’s smart service system catalogue] which solutions we can use to optimize safety, 

communication. and comfort within a care environment.” (Case 9’s website) 

- Scientific research has shown that sharing makes you happier and expands your social network, so that you eventually live 

longer! People who share things with others also have higher levels of the happiness hormone oxytocin, it turns out.” (Case 

10’s website) 

Distinct Economic  - Cost-savings 

- Value for money 

- … 

- “They don’t have to constantly make a big investment in a new operating system or a new set of products because things no 

longer work with what they have just purchased.” (Case 7 interview) 

- “Your home helps you to save energy costs.” (Case 3’s website) 

Utilitarian - Convenience 

- Performance 

- Efficiency 

- … 

- “So that is indeed the advantage: it can be any kind of drink, whether that is a viscous drink or a sports drink or milk or 

whatever.” (Case 5 interview) or “Not only water! NO MATTER WHAT YOU DRINK. (…) [Case 5’s smart bottle] can 

measure all types of liquid, like water, energy drinks, shakes…” (Case 5’s website)  

- “[The smart vacuum cleaner] cleans your home more efficiently and thoroughly, as it calculates its location accurately and 

optimizes its path. A [novel type of sensor] accurately tracks [the smart vacuum cleaner’s] location by scanning a room to 

gather distance information. So it moves around efficiently” (Case 7’s website) 

- “More Performance. Simplified.” (Case 14’s website) 
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Table 5. Code tree for value creation logics 

Main 

categories  

Subcategories In vivo or open codes Illustrative evidence 

Superiority Delivering 

excellence  

- Make better products 

- Improve customer 

experience 

- Improve ease of use 

- Increase convenience 

- Be top of mind for 

customers 

- … 

- “It must be a bicycle that can be easily used via an app. It must respond quickly to all the commands it’s going to 

receive from the app. It must be possible to locate it precisely so that the user does not have to search long for the 

bicycle on the street.” (Case 2 interview) 

- “So there are a lot of brands with which we have a kind of collaboration, so that when the consumer actually buys 

those products, they know ‘oh yes, if I have a number of basic products from [Case 7], I can also connect my Sonos 

to them, I can also connect my Phillips Hue lighting to it’. So you are not very tied to one particular brand that you 

should work with, so to speak.” (Case 7 interview) 

Safeguarding 

performance 

- Ensure reliable offering 

- Ensure safety 

- Ensure functionality 

- … 

- “To really create a reliable smart home, we just use Z-wave standard.” (Case 4 interview) 

- “But in the sports world if someone is cycling recreationally and is situated on the Tourmalet – on a mountain 

somewhere in France – where there is no 3G, there is no 4G, where there is actually little connection: How are you 

going to organize things actually? […] those are still a number of challenges that we have in front of us to find new 

systems to be able to make that connection.” (Case 5 interview) 

Sensitivity 

 

Relying on 

customer input 

- Based on customer request 

or requirement 

- Based on customer feedback 

- Gain insight into customer 

preferences to optimize 

experience 

- … 

- “If it is necessary and the customer wishes it, we can activate it [the camera] already.” (Case 3 interview) 

- “That is also interesting that at some point you’ll receive questions that make you say ‘Hm yes, we hadn’t thought of 

that yet. That might be interesting to develop further […]’. That will also be a source of input that will also be very 

instructive and interesting for us.” (Case 5 interview)  

- “They wanted to detect this movement [bin opening and closing]. It came from the city of [Flemish city].” (Case 8 

interview) 

Preserving 

well-being 

- Ensure customer privacy 

- Offer a service that is 

accessible to all possible 

customers 

- Give customer safety and 

control 

- … 

- “Privacy is not one or zero either. Look, the system only films you when you have a seizure and only the person 

[connected via the second application] can see that. The person cannot save or forward that image to anyone else. 

You can always see if that person has viewed it. Do you understand? If you give it a good framework, it’s a 

completely different thing.” (Case 1 interview) 

- “And in doing so, we also wanted to be as accessible as possible. We really want to give everyone the chance to have 

a worthy visitor experience. For example, we don’t want to have to demand from someone that they have an 

expensive smartphone or whatever in order to use that app.” (Case 6 interview) 
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Table 6. Smartness configurations  

 Awareness Connectivity Actuation Dynamism 
SMARTNESS 

CONFIGURATIONS 
Description of smartness configurations 

Case 6 ● ● ●  Limited Configurations incorporating the four smartness 

characteristics primarily in a restricted way, even 

though customers may desire or request more 

(cf., limited way). Case 10 ● ● ●  Limited 

Case 4 ∆ ● ∆ ∆ Optional 
Configurations incorporating the four smartness 

characteristics primarily based upon customers’ 

requests (cf., optional way). 

Case 5 ∆ ∆ ∆ ∆ Optional 

Case 8 ∆ ∆ ∆  Optional 

Case 2     Unlimited 

Configurations incorporating the four smartness 

characteristics integrally for all customers  

(cf., unlimited way). 

Case 7     Unlimited 

Case 12     Unlimited 

Case 13     Unlimited 

Case 3     Unlimited 

Case 5     Unlimited 

Case 14     Unlimited 

Case 1  ∆ ●  Mixed 

Configurations incorporating the four smartness 

characteristics through a combination of different 

ways (cf., limited, optional, and unlimited ways). 

Case 3 ● ●  ∆ Mixed 

Case 9  ∆  ● Mixed 

Case 11 ∆ ●  ∆ Mixed 

Case 14  ● ∆ ∆ Mixed 

Note. Way in which the smartness characteristics are incorporated:  = unlimited; ∆ = optional; ● = limited 
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Table 7. Value propositions for customers 

 Transformative Hedonic Economic Utilitarian 

CUSTOMER 

VALUE 

PROPOSITIONS 

Description of customer value propositions 

Case 6 ● ●   Meaningful Value propositions focused on transformative 

and hedonic value (cf., meaningful). Case 10 ● ●   Meaningful 

Case 4 ● ●   Hybrid Value propositions in which the economic 

and/or utilitarian value is linked to 

transformative and hedonic value (cf., distinct 

linked to meaningful). 

Case 5 ● ●   Hybrid 

Case 8 ● ●   Hybrid 

Case 2     Distinct 

Value propositions in which economic and/or 

utilitarian value is emphasized (cf., distinct). 

Case 7     Distinct 

Case 12     Distinct 

Case 13     Distinct 

Case 3     Distinct 

Case 5     Distinct 

Case 14     Distinct 

Case 1  ●   Dual 

Value propositions in which utilitarian value 

(cf., distinct) is combined with hedonic value 

(cf., meaningful). 

Case 3  ●   Dual 

Case 9  ●   Dual 

Case 11  ●   Dual 

Case 14  ●   Dual 

Note. Type of customer value propositions: ● = meaningful;  = distinct 
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Table 8. Value creation logics 

 

Important to 

deliver 

excellence 

Important to 

safeguard 

performance 

Important to 

consider 

customer input  

Important to 

preserve customer 

well-being  

VALUE 

CREATION 

LOGICS 

Description of value creation logics 

Case 6  
  ● Protective The firm reasons that customers want the firm to 

use the smart service system in nonharmful ways 

and preserve customers’ well-being while 

safeguarding performance of the smart service 

system (cf., superiority out of sensitivity). 

Case 10 

 

  ● Protective 

Case 4   ●  Emancipatory The firm reasons that it needs customer input to 

safeguard the performance of the smart service 

system (cf., sensitivity for superiority). 

Case 5   ●  Emancipatory 

Case 8   ●  Emancipatory 

Case 2     Excellence 

The firm believes that customer value only 

emerges when its smart service systems excel 

(cf., superiority). 

Case 7     Excellence 

Case 12     Excellence 

Case 13     Excellence 

Case 3     Excellence 

Case 5     Excellence 

Case 14     Excellence 

Case 1   ● ● Synergetic 

The firm believes that firms can co-create mutual 

value with their customers (cf., superiority in 

combination with sensitivity). 

Case 3   ● ● Synergetic 

Case 9   ● ● Synergetic 

Case 11   ● ● Synergetic 

Case 14   ● ● Synergetic 

Note. Focus of the firms’ value creation logics:  = superiority; ● = sensitivity  
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Table 9. Illustrative smart service systems and future research agenda related to the pathways to smartness 

Smartness 

pathways 

Additional illustrative  

smart service systems 

Future research questions related to the pathways  Future research questions related to the pathways 

Cautious ● Smart Covid-19 tracing 

apps in Europe 

● Amazon’s Echo Dot Kids 

● Vtech’s KidiBuzz G2  

● Angel Watch Series R 

● How do cautious pathways to smartness affect 

hedonic value for customers?  

● How do cautious pathways to smartness affect 

transformative value for customers?  

● How do cautious pathways to smartness affect 

customers’ perceptions of control? 

● How do firms’ pathways to service system smartness 

affect customers’ perceived value? 

● How do customers perceive the different pathways to 

service systems smartness? 

● What individual and contextual factors influence 

customers’ value judgments of a smart service system? 

● How does a firm’s pathway to smartness affect 

customer engagement with the smart service system? 

● To what extent are firms’ pathways to service system 

smartness affected by the economic, social, cultural, 

and political context in which they are embedded? 

● How does a specific pathway to service system 

smartness affect the (financial) performance of a firm? 

● Is pursuing a certain pathway (or multiple pathways) 

for service system smartness more or less desirable 

from an economic and/or societal perspective?  

● Is it feasible for firms to combine elements of certain 

pathways? 

● What are the implications of combining multiple 

pathways to smartness from a customer and a firm 

perspective? 

● Under which conditions do firms change their pathway 

to service system smartness over time?  

● What other smartness-related and technology-related 

decisions are underpinned by a firm’s value creation 

logic? 

● How can different actors involved in the pathway to 

smartness create value? 

● Under which conditions can a smart service system 

function as a boundary object between different 

actors? 

Tailored ● Altimus 

● MYCSN  

● How do tailored pathways to smartness affect 

customers’ feeling of control? 

● How do tailored pathways to smartness affect 

customers’ perceived convenience?  

● What are the implications of allowing customers 

to create their own smart service system by 

connecting various smart service systems for 

firms? 

Premium ● Amazon Echo and Alexa 

● Google Smart Home 

Security 

● Goodless 

● Fibricheck 

 

● How do premium pathways to smartness affect 

customers’ price perceptions? 

● How do premium pathways to smartness affect 

customers’ perceived experience excellence? 

● How do premium pathways to smartness affect 

customers’ trust in the smart service system and 

its constituent components? 

Balanced ● Romware One 

● AEG’s smart connected 

home 

● How do balanced pathways to smartness affect 

customers’ privacy perceptions? 

● How do balanced pathways to smartness affect 

customers’ perceived performance?  

● How do balanced pathways to smartness affect 

customers’ overall value judgment? 
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Figure 1. Smartness pathways framework 
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Figure 2. Pursuing the smartness pathways 

 

 
 


