
 

 

Ambient Theory for Smart 

Cities: Is It a Good Theory? 

H. Patricia McKenna 

AmbientEase and the UrbanitiesLab 

Victoria, BC V8V 4Y9, CANADA 

 

ABSTRACT 

This paper provides an evaluation of ambient theory for smart cities, based on a review of 

the research literature focusing on key criteria for “good theory.” The literature review is 

interdisciplinary in nature and a brief overview of ambient theory is provided across several 

domains including rhetoric, architecture, and smart cities. Ambient theory, as applied to date 

in the context of smart cities and environments, is evaluated in relation to criteria identified, 

describes, and employed by other researchers. A mix of “good theory” elements, drawn from 

a variety of researchers, forms the basis for consideration and evaluation of ambient theory 

for smart cities. Findings provide a promising outcome and a rich and vibrant space for 

research and practice is identified in this paper, available now for inquiry, debate, evaluation, 

further testing and validation, contestation, development, refinement, and expansion. 

Keywords: Ambient Theory, Good Theory, Smart Cities, Theory Development, Theory 

Evaluation 

INTRODUCTION AND BACKGROUND 

Intelligent human systems integration is addressed in this paper through an exploration of 
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the “goodness” of ambient theory for smart cities. Among the many and varied descriptions 

of smart cities is that provided by Townsend (2013) as “places where information technology 

is combined with infrastructure, architecture, everyday objects, and even our bodies to 

address social, economic and environmental problems.” For the Urban Hub (2019), “the 

smart city concept is simply good urban planning” in that it “incorporates both advances in 

digital technology and new thinking in the age-old concepts” from “relationships, 

community, environmental sustainability” to “good governance, and transparency” noting 

“smart cities are interactive.” The need to better understand the smart cities phenomena has 

led some researchers to call for the development of stronger theoretical foundations (Batty, 

2013; Roy, 2009). Indeed, Stephanidis et al. (2019) identify the need for “the 

conceptualization of theories” in order to “adapt to the increased interactivity of new 

technologies.” In response, this paper is motivated to explore whether ambient theory for 

smart cities, which focuses on dynamic, interactive, and awareness-enabling technologies 

and more aware people, meets the attributes of a good theory. As such, this work draws on 

guidance for the writing of good theory from Shalley (2012) and some of the virtues of good 

theory discussed by Naor, Bernardes, and Coman (2013), drawing on the work of Wacker 

(1998) who identifies the importance of elements such as uniqueness, generalizability, 

parsimony and simplicity, and abstraction. According to Shalley (2012), through theory 

building and development it is possible to “make connections between constructs that were 

not evident previously” while also “proposing new relationships that could improve our 

understanding of human behavior.” This paper argues that ambient theory “provides us with 

the opportunity to be creative, by potentially seeing new relationships” while “blending work 

in different areas to enhance our knowledge, exploring new ways of thinking” (Shalley, 

2012) about people and technology interactions and integrations in smart cities. 

While many theories have been reviewed for smart cities from the theory of change to 

complexity theory to window theory (McKenna, 2021d), ambient theory was formulated, 

operationalized, and advanced as a theory for smart cities by McKenna (2021a). Ambient 

theory for smart cities, referred to in this paper as ATSC, is described by McKenna (2021a) 

in terms of a 3-part proposition consisting of the need for “awareness in relation to 

technologies and to people”; “awareness-based spaces that foster an evolving interplay of 

one or more elements – adaptive, dynamic, emergent, interactive, pervasive”; and 

“meaningfully involving people in action, whether in planning, design, development, 

implementation, evaluation, or creative use(s) of the ambient dimension of technologies.” 

Ambient theory was then assessed as a theory (McKenna, 2021b), guided by the work of 

Whetten (1989) in terms of the formal properties constituting a theory, in terms of 

definitions, domain, relationships, and predictive capabilities. In assessments, ambient 

theory for smart cities was found to meet the requirements of a theory (McKenna, 2021b). 

Ambient theory is so far known to be applied in the context of rhetoric by Rickert (2013) and 

according to Crawford and Ballif (2014) when reviewing the work of Rickert (2013), in the 

form of “extended mind theory” and “an ambient theory of materiality.” Ambient theory has 

also emerged in the context of architecture in the form of an integrative theory of 

architectural and urban ambience (2002). And finally, ambient theory has been advanced and 
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applied in the context of smart cities (McKenna, 2021a; 2021b). 

PERSPECTIVES ON GOOD THEORY 

A review of the research literature focusing on the notion of “good” theory is provided in 

this section along with an overview provided in Table 1. 

Table 1: Overview of the research literature for good theory  

Author Year Good Theory 

Wacker 1998 Abstraction, generalizability, parsimony, uniqueness 

Higgins 2004 Coherent, economical, generalizable, generative, testable 

Gregor 2006 Clarity, elegance, parsimony, internal & external validity 

Landauer 2011 Simplifies explanations 

Naor et al. 2013 Virtues of good theory 

Gregor 2017 Inform practice & benefit individuals, organizations & societies 

Gieseler et al. 2019 Consistency, falsifiability, generality, parsimony, progress 

Costello 2020 Applicability, Clarity, theoretical glue 

 

Wacker (1998) suggests the importance of elements such as abstraction, generalizability, 

parsimony and simplicity, and uniqueness. Speaking in terms of making a theory useful, 

Higgins (2004) describes the characteristics of a “good” theory as testable, coherent, 

economical, generalizable, and “explains known findings” in support of the “the primary 

function of a theory – to be generative of new ideas and new discoveries.” Gregor (2006) 

lists several criteria for “good theory” as “clarity, parsimony, elegance, internal consistency, 
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agreement with evidence, absence of disconfirmation, soundness of argument, internal and 

external validity, and consistency with other theory.” Good theory, in the words of Landauer 

(2011), from an engineering perspective, “simplifies explanations and makes them more 

coherent, robust, objective, and even allows better predictions of behavior.” Naor et al. 

(2013) provide a lesson in theory assessment and “good theory” determination in relation to 

the theory of constraints. Consideration is given to virtues of good theory discussed by Naor 

et al. (2013), drawing on the work of Wacker (1998). From an information systems 

perspective, Gregor (2017) makes the claim for “good theory” that it “can inform practice 

and provide benefits to individuals, organizations and societies.” Gieseler, Loschelder, and 

Friese (2019) identify “a selection of quality criteria that make for good theory” as a 

“theoretical perspective” in evaluating theories for consistency, precision, parsimony, 

generality, falsifiability, and progress. Gieseler et al. (2019) identify an “empirical 

perspective” for theory evaluation to determine “how empirically proven is a theory.” 

Costello (2020) employs five constructs to evaluate a theory – clarity, theoretical glue, 

cumulative tradition, parsimony, and applicability.  It is worth noting that Shalley (2012) 

addresses why the writing of good theory “is always an important issue to consider” for 

“conceptual research and meta-analyses” where, the purpose of the latter is to “provide a 

comprehensive understanding of the state of a particular literature and develop theory.” 

Additionally, “good theory” (Shalley, 2012) “causes us to think about phenomenon in ways 

that we normally would not.” 

GOOD THEORY CRITERIA AND ATSC 

This paper provides an evaluation of the “goodness” of ambient theory for smart cities 

(ATSC) as advanced by McKenna (2021a), based on a review of the research literature, 

focusing on key criteria identified in the Theoretical Perspective section. The literature 

review is interdisciplinary in nature in keeping with the interdisciplinary nature of smart 

cities. What follows is an evaluation of ambient theory as applied to date in the context of 

smart cities in relation to criteria identified, described, and employed by researchers. A mix 

of good theory elements, drawn from a variety of researchers, forms the basis for this 

evaluation. An overview of evaluation results is provided in Table 2 of this section. 

Abstraction – Ambient theory meets the abstraction requirement (Wacker, 1998) of being 

“independent of time and space” (Naor et al., 2013) in that the ambient is said to function as 

“a continuum of awareness” and “an awareness of continuum” (McCullough, 2013). 

Applicability – Ambient theory meets the applicability requirement (Wacker, 1998; Costello, 

2020) in that it is intended for use with “practical real world problems” in smart cities. Clarity 

– Whether ambient theory is “clearly communicated and understandable” (Costello, 2020) 

emerges through a Best Paper Award (McKenna, 2021a) from the Distributed, Ambient and 

Pervasive Interactions affiliated Conference at the HCI International Conference, 2021. 

Consistency – Ambient theory would seem to exhibit “consistency with empirical 

observation” (Gieseler et al., 2019) as demonstrated by experience-based and assessment- 
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Table 2: Evaluation of ambient theory for smart cities as a good theory  

Criteria Evaluation ATSC as Good Theory 

Abstraction Yes Continuum, no space/time limits 

Applicability Yes Practical, broad real-world use 

Clarity Yes Best paper award, DAPI/HCII2021 

Consistency Yes Experience-based work 

Cumulative Yes Builds on existing research 

Ethics Yes People and technologies balance 

Falsifiability Yes Propositions specify elements 

Generalizability Yes Applicability, Clarity, theoretical glue 

Parsimony Yes Everyday life in smart cities 

Progress Yes Typology & taxonomy 

Theoretical glue Yes Logic & rationale 

Uniqueness Yes Awareness, dynamic, action 

Virtues Yes Creative, useful & scientific 
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based work in smart cities (McKenna, 2021a). However, Naor et al. (2013) refer to internal 

consistency where “the theory identified all relationships” while ambient theory is more 

open, dynamic, and adaptive where many relationships may yet emerge. Testing internal 

consistency using Cronbach’s Alpha on item responses for six survey questions about smart 

cities, good reliability emerges with a score of 0.82. Cumulative Tradition – McKenna 

(2021a) provides a review of the research literature for the ambient and develops ambient 

theory for smart cities. This would seem to constitute what Shalley (2012) describes as meta-

analyses which “can contribute to our cumulative knowledge” while “cumulatively building 

on existing research” (Dubin, 1978; Costello, 2020). Ethics – Costello (2020) identifies the 

area of ethics as important for theory and ATSC is attentive to this criterion in terms of 

balancing people and technology interactions and integrations in urban environments 

(McKenna, 2021a; 2021c; 2021d). Falsifiability – Gieseler et al. (2019) point to the 

importance of a theory being falsifiable and ambient theory adheres to this criterion in that 

the underlying propositions identify various elements (e.g., awareness) that need to be 

present. Generality – Gieseler et al. (2019) describe generality as “a theory’s quality to apply 

to various fields, situations, or domains of behavior.” Ambient theory adheres to generality 

in that it applies to the smart cities field and many sub-fields, any number of real-world 

situations, and domains of behavior characterizing everyday life. Parsimony and Simplicity 

– Ambient theory is parsimonious (McKenna, 2021a) to the extent that “it is based on the 

presence or absence” of three simply stated propositions. Progress – To the extent that 

ambient theory development for smart cities has inspired the development of a typology for 

seeing through smart cities (McKenna, 2021c) and a taxonomy for invisibilities and 

visibilities in smart cities (McKenna, 2021d), signs of progress (Gieseler et al., 2019) are 

evident. Theoretical Glue – Ambient theory consists of the “strong underlying logic and 

rationale” (Costello, 2020) of awareness-enabling technologies interacting with more aware 

people (McKenna, 2021a), as the “theoretical glue”. Uniqueness – The uniqueness (Naor et 

al., 2013) of ambient theory is associated with 3 simple propositions involving awareness, 

dynamic, and meaningfully involving people in action. Virtues (Creative, Useful and 

Scientific) – Ambient theory exhibits virtues (Naor et al., 2013) in that it is sufficiently open 

to foster creativity and usefulness in urban spaces and regions (McKenna, 2021a; 2021c). 

Ambient theory is scientific in that studies employing ambient theory to date involve the use 

of exploratory case study research combined with an explanatory correlational design 

enabling qualitative and quantitative data analysis (McKenna, 2021a).  

DISCUSSION OF FINDINGS 

Findings in this paper affirm that ambient theory for smart cities is a “good” theory in that, 

properties such as applicability and clarity emerge in relation to awareness and sensing and 

people and technologies. Parsimony emerges in relation to the accommodating of awareness 

and sensing in smart cities and environments. Uniqueness and other virtues emerge in terms 

of assessments of why awareness matters and how interactivity occurs (McKenna, 2021a; 

2021b; 2021c; 2021d). Generality and generalizability emerge in relation to correlations 

between awareness and interactivity, technology-driven services, and creative opportunities 
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(McKenna, 2021a). In an interactive or virtuous cycle, the various aspects of “good theory” 

that are evident in articulations and use of ambient theory reinforce and enrich each other 

while inviting debate, further use, and testing. To the extent that “good theory” is said by 

Gieseler et al. (2019) to “inspire new research, lead to discoveries that make contributions 

beyond the previously known, and promote theoretical progress”, ambient theory has begun 

to inspire developments for smart cities in terms of typology (McKenna, 2021c) and 

taxonomy development (McKenna, 2021d) but it cannot yet be said to have “spurred 

hundreds of studies, novel theorizing, and methodological, scientific debates” (Gieseler et 

al., 2019) although it is shown to be influential in the work of other researchers as the 

recipient of the Best Paper Award (McKenna, 2021a) at a recent conference. 

CONCLUSION 

This paper employs the notion of “good theory” as a form of scholarly inquiry in the 

exploration of ambient theory for smart cities (ATSC) in determining whether the theory is 

a good one. Based on guidance about what constitutes “good theory” from the research 

literature across multiple domains, an evaluation of ATSC reveals that findings to date show 

promising signs. For example, in proposing and testing ambient theory, variables for 

understanding smart cities have been identified and a range of relationships have been 

correlated pertaining to people and technologies in smart environments (McKenna, 2021a; 

2021b; 2021c; 2021d) in support of predictive capabilities. Indeed, Wacker (1998) claims 

that “good theory must first be a theory” and this is affirmed by McKenna (2021b) while 

additional ways in which ATSC meets good theory requirements are developed in this paper. 

Going forward, this evaluation of ATSC provides opportunities for engagement with the 

various criteria discussed in this paper and this will occur through use, debate, and discussion 

by researchers and practitioners in smart cities and possibly other domains. Opportunities 

also exist for the modification of ATSC as a tool to better understand smart cities or, to 

complement other theories used with smart cities and urban environments and regions. 
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