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Abstract 

To date, Smart City approaches in Canada have been initiated in major 

metropolitan areas and large cities. However, the principles of this approach 

apply equally well to mid and small cities, and also to areas with unique 

demographics such as the aged communities. The purpose of this research is to 

apply a Smart City approach, previously only considered in Canada’s major cities 

and metropolitan areas, to Nanaimo, BC. The research explores the current and 

evolving status of Smart City approaches world-wide and in Canada, discusses 

how Smart City approaches can be scaled to mid-sized communities, and argues 

special considerations for aged community members. After completing a 

literature review and precedent case studies, the research explores how 

Nanaimo could be transformed into a Smart City by engaging knowledge holders 

and experts. Finally, the researcher suggests on how to smarten medium and 

aging cities in Canada, and how to build a smarter Nanaimo.  

Keywords:  Smart City strategy; mid-sized; aging; Nanaimo; community 

planning; technology 
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Glossary 

Open Data Publicly available data that any people, companies, and 

organisations can copy, modify, publish, analyse, 

make data-driven decisions, and solve complex 

problems for any lawful purpose without restrictions 

(Gurin, 2014).  

Smart City The term “Smart City” has no agreed-upon definition 
across all sectors and perspectives. Generally, 

however, the term refers to the use of digital information 

and data collection to improve the delivery of services, 

target resources, and improve infrastructure in urban 

environments.  It includes the use of sensors, meters, 

and wireless technologies to collect information, amend 

processes and delivery models, and create more 

responsive and tailored civic landscapes (Albino et al., 

2015). 

Smart City Strategy 

 

A planning tool  of municipal administrations that 

prioritizes true community needs and identify ICT  

solutions to overcome the identified challenges 

(Canadian Urban Institute, 2018). 
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Chapter 1. Introduction 

1.1.  Introduction 

The “Smart City” movement has recently become a desirable city development 

model (Vanolo, 2014, p. 2). The crises caused by unsustainable urban development are 

happening in many urban areas (Bolici & Mora, 2015, p. 110). The belief that technologies 

can help solve urban issues has been popular (Bolici & Mora, 2015, p. 110).  

Many cities are taking actions to become more aligned with the Smart City 
movement. Before 2011, just 40 cities world-wide had launched a Smart City strategy. By 

2013, 143 cities launched their Smart City strategy, refer to Figure 1 (Bolici & Mora, 2015, 

p. 111; Lee et al., 2014; as cited by Albino et al., 2015, p. 15).  

 
Figure 1 143 Urban areas in which a Smart City strategy has been launched before 2013 

(Bolici & Mora, 2015) 



 

 2 

Since 2013, many progressive cities in Canada are embracing Smart City to 

respond to the challenges of the evolving digital era, such as 2013 Digital Strategy in 

Vancouver, Smart Surrey Strategy in Surrey, 2016 Smart City Master Plan in St. Albert, 

2017 Smart City Strategy in Edmonton and 2018 Open Data Master Plan in Toronto.   

Furthermore, since 2017, the federal government in Canada is making efforts to 
lever the Smart City concept. In Oct 2017, Justin Trudeau, Canadian Prime Minister, 

exclaimed that Waterfront Toronto and Sidewalk labs had cooperated to build a Smart City 

in Quayside, Toronto’s eastern waterfront, reported by CTV News (Casey, 2017) and CBC 

News (McGillivray & McLaughlin, 2017). This project was intended to be the most 

ambitious experiment of how data-gathering technology might be fused into urban 

developments in North America. On November 23, 2017, Canadian Minister of 

Infrastructure and Communities, Amarjeet Sohi, launched the Smart Cities Challenge, 

which is open to all municipalities, local and regional governments, and Indigenous 

communities across Canada. It aimed to empower communities to address local issues 

by a smart cities approach (Government of Canada, n.d., A).  

All Smart City approaches in Canada have been initiated in major metropolitan 
areas and large cities. However, Smart City principles apply equally well to mid and small 

cities, and also to areas with unique demographics such as the aged communities of 

Vancouver Island. This research investigates the application of a Smart City strategy on 

a mid-sized and aged community, and it is anticipated that this research will provide a 

framework and approach for other mid to small cities in Canada. Following the completion 

of a detailed literature and precedent case studies review, the research will focus on 

Nanaimo, BC, and explore how this centre could be transformed into a Smart City. The 

research will engage knowledge holders and experts in online interviews to gain an 

understanding of the situation in Nanaimo and the applicability of a Smart City approach 

to this municipality. Potential respondents include Mayor and Council, Chief 

Digital/Transformation/Technology officer, Privacy Commissioner, all major municipal 

department heads, Industry insiders: Telus, Bell, Shaw and Allstream, Academic 

Institutions: VIU computer science program, Utility Providers: BC Hydro, Local digital 

businesses/groups, and the Nanaimo Chamber of Commerce. 
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The purpose of this research is to apply a Smart City approach, previously only 

considered in Canada’s major cities and metropolitan areas, to Nanaimo, BC. The study 

area has been selected as representative of Canada’s small to mid-sized cities, and also 

due to its unique demographics (aged population) and location (on Vancouver Island). It 

is anticipated that the results will be of interest to Canada’s small to mid-sized 

communities, and that the findings specific to elderly populations will be of interest to all 

Canadian settlements, large and small. 

1.2. The Primary Research Question 

Focusing on Canada’s small-sized/aged cities, this research examines how to 

approach Smart City in Nanaimo. The primary goal of the research is to create a Smart 

City strategy for Nanaimo. The primary research question is: What kind of Smart City 

strategy does Nanaimo need? 

1.3. Sub-questions 

A series of sub-questions are addressed in this research: 

(1) What is the current and evolving status of Smart City approaches worldwide 
and in Canada’s metropolitan areas and large cities? 

(2) How can Smart City approaches be scaled to small and mid-sized 

communities? 

(3) What special considerations or approaches can be developed for specific 

target populations, such as aged community members? 

(4) Can a template/matrix be developed to allow the transferability of knowledge 
gained in this project to other small to mid-sized communities? 

These questions will be addressed by a literature review, case studies, and 

interviews with knowledge holders on Smart City approaches. 
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1.4. Significance & Justification 

1.4.1. The Importance of the Study 

Research on Smart City application in mid-sized and aged communities is 
essential because this sort of community is typical in Canada. Canada has three 

metropolitan areas with over 1 million people, 51 large cities with populations between 

100,000 to 1 million, and 235 mid-sized cities with 10,000 to 100,000 citizens (Population 

of Cities in Canada, 2020). Another factor worth considering is the aging of the population: 

as is true for many nations in western Europe, Canada’s demographics continue to shift 

toward the aged. Over 20% of the population in Canada is projected to be over the age of 

65 by 2026 (Rochon, Stall, & Roebuck, 2020). Research on Smart City strategies in a mid-

sized/aged community will provide a template for the majority of Canadian cities. Based 

on a case study on the City of Nanaimo, British Columbia, this research will explore how 

to transform mid-sized/aged cities into smart cities.  

Smart(er) Mid-sized City  

On one hand, mid-sized cities need Smart City solutions more critically because 

mid-sized cities often “lack the strategy, planning and financial resources” compared to 

large cities (Henzelmann, Kolbenheyer, & Nobl, 2019). 

On the other hand, a mid-sized city could be a better leader in the development of 
smart cities in comparison with megapolitan areas with the following three advantages 

(Evergreen and Code for Canada, 2018). First, given their smaller governments, city 

officials tend to have a closer relationship with their citizens, hence more understanding 

of the community’s needs, which can lead to faster buy-in from their citizens. Second, it is 

easier to do experiments in mid-sized cities than in larger cities. Finally, the small scale of 

the city, technology enhancement can go further and be felt concretely by a greater 

percentage of residents. 
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Mid-sized City vs COVID-19 

In 2020, the world was impacted by a black swan event. The novel coronavirus 
was firstly identified in Wuhan, China, at the end of 2019; since then, death and confirmed 

cases of COVID-19 have accelerated all over the world (WHO, 2020 Apr). On March 11, 

2020, WHO declared the global outbreak of COVID-19 a pandemic (WHO, 2020 Apr).  

COVID-19 has and will continue to change people’s lives in many ways. It is 

predicted that social distancing will become inevitable as many researchers predict that 

the virus of COVID-19 will return every winter (Stiepan, 2020). World Health Organization 

(WHO) confirmed that the virus would be with us for a long time until a safe and effective 

vaccine becomes widely available (2020), although some scientists doubt whether 

vaccines could end the pandemic (Jarry, 2020). Subsequent lifestyle changes are 

demanding to Smart City approaches and emphasizing preference on mid-sized cities. In 

responding to COVID-19, a midsized city needs to be prepared for the new normal. 

Therefore, research on how to pursue Smart City in a mid-sized city is becoming more 

significant.  

COVID-19 is pushing people to get help from technologies to meet their daily life 
needs and to respond to the pandemic. Being worried about getting an infection of COVID-

19, people present more preferences on online activities, such as online shopping, virtual 

events, virtual open house, and online social communication. For example, Dr. Poland, a 

COVID-19 expert from Mayo Clinic, states that the COVID-19 pandemic is changing the 

health care delivery with more telehealth and telemedicine (Stiepan, 2020). WHO (2020 

Oct) also mentions that there is a trend of teleworking. Pete Evan of CBC News (2020) 

reported that Canada’s e-commerce in May 2020 had a 112% year-over-year growth rate 

hitting $3.8 billion.  

COVID-19 is pushing people to leave the megapolitan areas for smaller cities, with 
consideration of health, enjoyment, and finance (Ewing, 2020). Some people are 

considering moving to mid-sized cities (Berridge, 2020) because COVID-19 poses 

worrying risks to people living in populous urban areas or underserved rural areas, as 

WHO (2020 Oct) states. Some people suddenly noted the shortcomings of their homes 

and required a more comfortable and spacious place to live when they have to do working, 
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schooling and playing at home during the lockdowns (Ewing, 2020). Some people had to 

flee from the megapolitan areas because of losing their jobs (Ewing, 2020).  Even 

Berridge, an unrepentant urbanist, has to agree that slight shifting from downtown Toronto 

to the surrounding cities had already happened (2020). Realtor Keleher stated that an 

overwhelming migration is occurring in Collingwood and The Blue Mountains, a vacation 

spot close to Toronto. Moreover, 95% of his buyers are moving from the city of Toronto 

(Ewing, 2020). An analysis of user data from moving companies shows that COVID-19 

has driven migration from megapolitans to small and mid-sized cities (Tonar & Talton, 

2020).    

It is too early to declare “the end of the office” (Berridge, 2020). However, the fact 

that at least 40% of the workforce might have jobs that can be done from home, according 

to Statistics Canada (Berridge, 2020), reveals an enormous possibility of shifting from 

downtown offices to homes in surrounding cities. Furthermore, offices do not have to be 

in the core of megapolitan areas. A member survey on July 16, 2020, by the Site Selectors 

Guild, exposes that corporations proposing to expand, relocate, or open new offices in the 

coming year prefer suburban (64%), mid-sized cities (57%), rural areas (31%), and urban 

areas (10%) (Staff, 2020).   

“People fleeing big cities may spur economic growth in smaller metros,” as 
predicted by two American urban planners Tonar and Talton (2020). COVID-19 offers mid-

sized cities a great opportunity; however, only the well-prepared mid-sized cities could 

grasp this opportunity.  

In general, the unpredicted worldwide pandemic of COVID-19 in 2020 demands 
mid-sized cities use technology to manage the current and future challenges and 

opportunities.  

Demographic Pyramid 

In this past half-century, under the mask of the steady increase of 300,000 people 
per year (around 1.1% of an average annual rate) (Regional District of Nanaimo, 2007; 

Fuss & Globerman, 2020),  the demographic landscape of Canada has changed 

dramatically. The baby boomer generation remains the largest cohort as they moved from 

being teenagers in the mid of 1970s, to their middle age by 2006, to their retirement in the 
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mid of 2020s (Regional District of Nanaimo, 2007, see Figures 2 & 3). Overall, the 

demographic profile of Canada will continue to shift toward a more aged population, with 

additional characteristics of declining fertility and rising mortality (Regional District of 

Nanaimo, 2007). Therefore, between 2006 to 2036, the aging of Canada is predicted as 

an inevitable process. While robust immigration will slow Canada’s aging pace, it will not 

stop it (Regional District of Nanaimo, 2007). Figure 3 shows between 2006 and 2036, the 

65-74 age cohort is projected to add 2.53 million people (growing by 111%), the 75-84 

cohort will add 2.16 million (142%), the 85 plus cohort will add almost 1 million (189%) 

(Regional District of Nanaimo, 2007). In September 2020, Fuss and Globerman made a 

similar prediction that the proportion of seniors will be increased from 18% in 2020 to 23% 

in 2036, then the aging pace will slow down while the actual percentage will continue to 

grow to 25% in 2068 as Figure 4. At the same time, the working-age started to drop from 

69.5% (in 2007) to 66.5% (in 2019) and will continue to decline to less than 60% 

dramatically in 2067 (Refer to Figure 5).  

 

Figure 2: Canada Population by Age and Sex, 1976 and 2006 

(Regional District of Nanaimo, 2007) 
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Figure 3: Canada Projecting Population by Age and Sex, 2006 and 2036  

(Regional District of Nanaimo, 2007)   

 

Figure 4: Share of Population over 65 

years old, 2010-2068 

(Fuss & Globerman, 2020) 

 

Figure 5: Share of Population between 15 

and 64 years old, 1971-2068 

(Fuss & Globerman, 2020) 
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Such a demographic shift will result in a wide spectrum of evolving issues such as 

changes to needed health care, pensions, and the demand for different forms of housing 

(Regional District of Nanaimo, 2007). It also means that the number of people in the 

younger generation needing to support the aged will also increase(Obi & Iwasaki, 2013). 

Demographers have noted that it  will be difficult for a relatively small percentage of young 

and working-age populations to support a population structure with high proportions of 

aged individuals. Noted as well have been challenges to the medical system. For example, 

Canada only has 304 geriatricians. Most provinces have only one for every 100,000 

elders. Furthermore, most geriatricians are in urban areas,  leading to geographic 

inequality (Rochon et al., 2020). Moreover, it puts pressure on finances: while the 

governments need to provide more funds for senior assistance programs such as Old Age 

Security (OAS), as well as more spending on health and social services, the aging 

population slower economic development by lessening the labour force (Fuss & 

Globerman, 2020). In general, the aging society is facing scarce resources to solve aging 

issues. In many ways, Smart City approaches have been seen as one of the major 

resolutions in solving these aging society issues (Yang, 2012; Iwasaki, 2012; Tanaka, 

2012; as cited by Obi & Iwasaki, 2013; Philip & Williams, 2019). 

1.4.2. Site Selection 

Nanaimo is engaged in sustainable development in its jurisdiction (City of 
Nanaimo, 2012) and could serve as an ideal case study of a Smart City for other mid-

sized and aged municipalities.  

Nanaimo is a mid-sized and aged community in BC with 21.9% of seniors out of 
the total population 104,936, and the median age is 45.9 compared to BC’s median age 

of 43 and Canada median age of 41.2 (Statistics Canada, 2017 A). According to the 

Government of Canada, mid-sized cities in Canada have a population from 100,000 to 1 

million (Immigration, 2020), while Nanaimo has nearly 100,000 people as a mid-sized city 

(Statistics Canada, 2017 A).   

1. Is Nanaimo ready to launch a Smart City Strategy? 
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The researcher has evaluated Nanaimo’s Smart City foundation from infrastructure 

readiness, history of Smart City projects, and community advantage for the success of 

Smart City approach and concluded that Nanaimo has necessities of launching a Smart 

City strategy.   

Foundation readiness 

“[Smart City] solutions are built on a foundation of high-speed broadband and open 

data with policies for data inclusion and data privacy” (The Canadian Urban Institute, 

2018).  

The municipality is well served by diversity of telecommunication providers and is 
linked by multiple data cables ensuring available and reliable connection (City of Nanaimo, 

2018). According to Map: Broadband Internet Service coverage in Canada in 2014, the 

regional of Nanaimo has been fully covered with broadband internet service, refer to 

Figure 6 (Canadian Radio-television and Telecommunications Commission, 2018). 

Furthermore, TELUS is investing $75 million into an advanced fibre optic network to 

connect Nanaimo and Lantzville homes and businesses directly, which will further 

enhance the already-sufficient broadband connection. Construction work started in April 

2019, and TELUS anticipates roughly 90% of homes and businesses will be connected 

by the spring of 2021. (Telus Investing $75 Million To Connect Nanaimo and Lantzville; & 

$75m Project Bringing Fibre Optic Internet to Nanaimo, Lantzville, Area First Nations). 
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Figure 6: Broadband Internet Coverage in Nanaimo 

(Canadian Radio-television and Telecommunications Commission, 2018) 

Both provincial and federal governments have launched Open Government 

initiatives (Canadian Government Executive, 2018). 
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Following the senior governments, in an effort to demonstrate transparency and 

accountability, on June 9, 2017, the City of Nanaimo Open Data was released with policies 

for data inclusion and data privacy (City of Nanaimo, 2017 June 9).  

History of Smart City projects in Nanaimo 

The City of Nanaimo has no Smart City strategy implemented at the moment but 
is running many smart projects within the city ecosystem. For example, the City offers 

online services/payment and emergency call alert system, and works with 

telecommunication providers to offer free Wi-Fi in all city facilities (City of Nanaimo, 2018). 

Furthermore, on June 9, 2017, the City of Nanaimo’s open data initiative was released to 

the public aiming to assist citizens in making fully informed decisions, to understand the 

City’s business, and to engage in the democratic process (City of Nanaimo, 2017 June 9). 

On Oct 27, 2020, the City of Nanaimo’s Emergency Alert System, called Voyent Alert, 

became operational. Voyent Alert is a communication service capable of sending alerts to 

citizens, companies, and tourists in the situations of crisis or for less-urgent daily 

communications (City of Nanaimo, n.d.). 

 

Community advantage 

The community itself also has numerous advantages that make it a leading 
candidate for Smart City success. First of all, Nanaimo offers a well-trained, stable and 

educated workforce for Smart City initiatives. Vancouver Island University graduates from 

various disciplines, including computer science, geography and community planning,  

provide a constant stream of new employees. Secondly, as a mid-sized city, Nanaimo is 

ideal for serving as a testing place for new ideas and products. Starr and Smith (2017) 

conclude that a smaller government and community can enable more conversation 

between stakeholders, resulting in a better understanding of true needs and better 

flexibility to adopt technology speedily, and their median scale also makes them easier to 

measure the impacts of technology. 

2. Why should Nanaimo consider becoming a Smart City?  

Compared to Victoria and Vancouver, as a mid-sized city, Nanaimo is facing the 
challenge of having smaller budgets. At the same time, Nanaimo is the fifth fastest-
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growing urban centre in BC (City of Nanaimo, 2018). Nanaimo’s fast growth stresses the 

limited budgets even worse. Based on the above two constraints, Nanaimo calls upon 

smart growth in which technology is used to provide economic opportunities, improve 

urban services, conserve resources and cost. The city of Seoul in South Korea establishes 

a precedent for Nanaimo, as Seoul has utilized data and technology for years to develop 

sustainable growth. In 2016, Seoul became the fourth largest urban economy in the world 

and ranked No. 1 in the Arcadis Sustainable Cities Social Sustainability Index (Taylor, 

2018).  Another great example is Quebec City, which was greatly dependent on the 

provincial government for its poor industry until the local government collaborated with 

private sectors to develop the high-tech multimedia industry in the early 1990s (Albino et 

al., 2015, p. 15). 

Nanaimo is an aged community with 21.9% of seniors(Statistics Canada, 2017 A). 

Its median age is 45.9 compared to BC’s median age of 43 and Canada’s median age of 

41.2 (Statistics Canada, 2017 A). Furthermore the largest age group is between 55 and 

59 years old (Statistics Canada, 2017 A). Moreover, Nanaimo is getting super-aged from 

2006 to 2036, the absolute increase of the age group 65-74 will be 23,774 people (by 

adding 153%) while the amount of working-aged people would have almost no significant 

increase as Figure 7 (Regional District of Nanaimo, 2007). As an aged community with 

the potential of becoming super-aged, Nanaimo is facing scarce resources to solve aging 

issues. Smart City approaches are seen as a potential resolution to these problems.  
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Figure 7: Population by Age and Sex, 2006 and 2036 in Nanaimo Regional District 

(Regional District of Nanaimo, 2007) 

Vann Struth Consulting Group Inc. made demographic projections in two scenarios 

for the City of Nanaimo, as shown in Table 1 (2020). It shows that the age group of 65+ 

has a greater growth rate than the working-age group of 15-64 in both scenarios. It also 

highlights that the fastest-growing group is the population over 75, and the least growing 

group is the population less than 35 years old. It is projected that more senior care job 

positions are needed. Furthermore, due to the aging trend, the growth in employment will 

be slower than the growth of the population. It is clear that the small number of young 

people cannot serve so many seniors. Such an aging community is demanding the help 

of technology.  
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Table 1: City of Nanaimo Demographic Projections (2016-2046) 

(Vann Struth Consulting Group Inc., 2020) 

 

1.5. General Organization 

This research is structured with the following chapters: 

Chapter 1: Introduces Smart City concept, presents the research questions, and 
speaks to the rationale for the research.  
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Chapter 2: A literature review on the history of Smart City approaches, introduces 

the practice of Smart City strategies, discusses how Smart City approaches can be scaled 

to smaller cities, explores special considerations for aging populations.  

Chapter 3: Describes the methods applied to answer the research questions.  

Chapter 4: Finalizes the interview results, analyses the findings, and proposes 

suggestions  

Chapter 5: Makes conclusion, discusses the limitations and future research.  
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Chapter 2. Literature Review 

2.1. Evolution of Concept 

The Smart City concept emerged in a scientific document in 1992 (Komninos, 

2011; as cited by Bolici & Mora, 2015 ), but a shared definition continues to be missing 

(Bolici & Mora, 2015;  Starr & Smith, 2017), which makes the adoption by municipalities 

more complex (Starr & Smith, 2017). As noted in previous research, the term “Smart City” 

has no agreed-upon definition across all sectors and perspectives.  Generally, the term 

refers to the utilization of digital information and data collection to improve the delivery of 

services, target resources, and improve infrastructure in urban environments.  It includes 

the use of sensors, meters, and wireless technologies to gather information, amend 

processes and delivery models, and create more responsive and tailored civic landscapes 

(Albino et al., 2015).  

There are commonalities in many of the discussions on Smart Cities: the thought 

that ICT (Information and Communication Technologies) is essential to smart cities 

remains constant in all the cases (Batty et al., 2012; as cited by Bolici & Mora, 2015). 

Specifically, ICTs are identified as a tool for providing an answer to urban development 

problems (Alawadhi et al., 2012; Manville et al., 2014; as cited by Bolici & Mora, 2015).  

Since the early 2010s, Smart City started to emerge into urban planning. From the 
planners’ perspective, Smart City is concerned with the relationship between the 

government of the city and its people (Lombardi, 2011; as cited by Brorström, Argento, 

Grossi, Thomasson, & Almqvist, 2018). Bellas (2013) states that the term “Smart City” is 

an ideological dimension. With this term, governments and agencies characterize their 

policies aiming at sustainable development, economic evolution, and enhanced life quality 

and generating cheerfulness (Albino et al.,2015). In 2014, Sansaverino et al. extended the 

concept of “Smart” from technology and interconnection to sustainability, comfortability, 

attractiveness and safety (Borsekova, Koróny, Vaňová, & Vitálišová, 2018). In 2015, 

Meijer and Bolivar (2016) strengthened the importance of collaboration in its adoption by 

municipalities. They interpreted Smart City to mean a city with smart technologies, smart 
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people, and smart collaborations (as cited by Brorström et al., 2018). Similarly, in 2017, 

Grossi and Pianezzi clarified that the role of the cities in the development of Smart City is 

to enable “these counter-discourses” by a wide public engagement (as cited by Brorström 

et al., 2018). In 2018, Brorström et al. enriched the Smart City discussion by including the 

concept of governmentality. Based on such a theoretical framework, they analyzed how 

municipalities exercise Smart City strategies within performance measurement systems. 

The Canadian Urban Institute expressed that defining “Smart City” is unique for each 

community, as it is always tailored to the specific context and true needs of the community 

(CUI, 2018). 

2.2. History of Smart City Approaches 

The approach and implementation of Smart City practices developed into two 

distinct stages. The slow emerging stage is from the 1970s to the early 2010s as an 

industry-dominated approach of Smart City pilot projects; the rapid diffusion stage started 

from the early 2010s as a municipality-dominated approach to developing Smart City 

strategies.  

The history of Smart City started in the 1970s when the first urban big data project, 

“A Cluster Analysis of Los Angeles” was initiated in 1974 (GlobalData Thematic Research, 

2020). The first Smart City was debatably Amsterdam with its successful experiment of a 

virtual digital city in 1994 (GlobalData Thematic Research, 2020).  Around the mid-2000s, 

Smart Cities development was encouraged by the initiatives of IBM and Cisco (GlobalData 

Thematic Research, 2020). Since 2005, Cisco invested $25 million in the following five 

years on research on smart cities. In 2008, IBM launched the Smart Planet project 

applying ICT to urban issues (GlobalData Thematic Research, 2020). In 2009, IBM 

unwrapped a $50 million Smarter Cities campaign to help cities run more efficiently 

(GlobalData Thematic Research, 2020). Since 2011, the first inaugural Smart City Expo 

World Congress was held in Barcelona, and it has become an annual forum to discuss the 

development of Smart Cities (GlobalData Thematic Research, 2020).  

The rapid diffusion of Smart City cases started in 2010, in which year 40 cities had 

been involved in developing Smart City strategies all over the world (Singh, 2010; as cited 
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by Bolici & Mora, 2015, p. 111). In 2013, 143 cities had launched their Smart City 

strategies (Bolici & Mora, 2015, p. 111; Lee at al., 2014, as cited by Albino et al., 2015, p. 

15). Among them, 35 projects are in North America, 47 in Europe, 50 in Asia, 10 in South 

America, 10 in the Middle East and Africa (Albino et al., 2015, p. 15). 

In Canada, Ottawa launched its “Smart Capital” project, which involved industries, 

the local government, and the public (Albino et al., 2015, p. 15). Quebec City was highly 

dependent on the provincial government for its poor industry until the local government 

collaborated with private sectors to develop multimedia and high-tech industry within the 

early 1990s (Albino et al., 2015, p. 15). 

Since 2013, more progressive cities in Canada are embracing “Smart City” in 
response to the challenges of the evolving digital era, such as 2013 Digital Strategy in 

Vancouver, Smart Surrey Strategy in Surrey, 2016 Smart City Master Plan in St. Albert, 

2017 Smart City Strategy in Edmonton and 2018 Open Data Master Plan in Toronto.   

Furthermore, since 2017, The Canadian Federal Government is making efforts to 
lever the concept of Smart City. In Oct 2017, Justin Trudeau, the Canadian Prime Minister, 

enthusiastically noted that Waterfront Toronto and Sidewalk labs were cooperating to build 

a Smart City in Quayside, Toronto’s eastern waterfront, as reported by CTV News (Casey, 

2017) and CBC News (McGillivray & McLaughlin, 2017). This project was intended to be 

the most ambitious experiments of how data-gathering technology might be fused into 

urban developments in North America. On November 23, 2017, Canadian Minister of 

Infrastructure and Communities, Amarjeet Sohi, launched “the Smart Cities Challenge,” 

which is open to all municipalities, local and regional governments, and Indigenous 

communities across Canada. It aimed to empower communities to address local issues 

with a smart cities approach (Government of Canada, n.d., A).   

2.3. Smart City Strategy 

Angelidou, M. (2014) explores Smart City strategies in a spatial approach and 

categorizes them into four strategic choices. Meijer (2015) emphasized that the meaning 

of “smart” depends on various contextual conditions, including the political system, 
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geographical situation, and technology diffusion. European smart cities use different 

patterns of stakeholder roles and relations, various policies, and diverse implementation 

methods (European Parliament, 2014; as cited by Meijer, Gil-Garcia, & Bolivar, 2015). 

“Smart solutions” would not work with simply “copy and paste” but must adjust per the 

particular context and be measured on the public value within the community (Meijer et 

al., 2015).  

In 2015, Bolici and Mora expressed that a Smart City strategy is a tool of municipal 
administrations to transform ordinary cities into smart cities in which ICTs (information and 

communications technology) are used to support sustainable development and 

regenerate infrastructures. However, this expression of Smart City strategy is vague about 

how it works. Bolici and Mora outline a procedure for developing Smart City strategies in 

European megacities (2015). Starr and Smith (2017) advocated that developing a Smart 

City Strategy can be a proactive process for local government to address their specific 

needs, collaborating with stakeholders, and outlining a roadmap for achieving effective 

and beneficial deployment of these solutions. Based on the governmentality theoretical 

framework (the theoretical framework of a government), Brorström et al. (2018) analyzed 

how municipalities exercise Smart City strategies within performance measurement 

systems. Recognizing that defining a Smart City is often unique for each community, and 

that Smart City approaches have to be tailored to the specific conditions and needs of 

each community, the Canadian Urban Institute (2018) clarifies that a Smart City strategy 

is a planning tool that prioritizes community needs and identifies technological solutions 

to overcome the identified challenges. Since 2013, many Canadian municipalities such as 

Calgary, Kitchener, St. Albert, Montreal, Edmonton and Vancouver have developed a 

Smart City strategy (The Canadian Urban Institute, 2018). 

In a survey with decision-makers and experts from 50 cities across 13 European 

countries, the result shows 58% of them take a well-defined strategy as the key success 

factors of Smart City projects compared to efficient private and public sector cooperation 

(56%), sufficient financial resources (49%), education and communication (38%), 

advanced infrastructural basis (36%) (Henzelmann et al., 2019).  Hezelmann et al. (2019) 

said cities should convey a holistic Smart City strategy but not one piloting project following 

another piloting project because a holistic strategy could realize synergies.  
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2.3.1. What Problems Need to Be Addressed? 

A Smart City Strategy should include the vision of the Smart City pursued by their 
citizens; a model of what the “whole” city needs to do to achieve the vision, including 

collaboration, learning, participation and leadership; a suitable organizational form to 

implement the proposal; and a performance measurement strategy fitting with such an 

organization in network context (Giffinger et al., 2007). Janurova, Chaloupkova and Kunc 

(2020) find different cities have their unique barriers to prepare and implement their Smart 

City Strategy, and advise the exchange of the best practices among municipalities and a 

greater public awareness could help mitigate these barriers at the very beginning.   

2.3.1.1 Authority and Organization 

Since the 1990s, people have tried diverse approaches to smart cities. In general, 

it can be categorized into two directions “top-down” and “bottom-up.”  

Top-down is also known as “company-driven.” Historically, Smart City initiatives 
have been essentially driven by technology and commonly led by private enterprises (The 

Canadian Urban Institute, 2018). Corporations like IBM, Cisco, and Siemens AG take their 

technical approach to Smart Cities. Songdo in Korea, Masdar in UAE, and PlanIT Valley 

in Portugal are typical corporate-designed cities (Albino et al., 2015, p. 8). Both New York 

and Barcelona started for their industry-leading plans in 2011 (The Canadian Urban 

Institute, 2018). These approaches are critiqued by Adam Greenfield (2013) that they lack 

knowledge of city functions and neglect “the value of complexity, unplanned scenarios, 

and the mixed uses of urban spaces” (Albino et al., 2015, p. 8). Furthermore, Paskaleva 

(2011) emphasizes public engagement and critiques that a company-driven approach may 

cause risks of independence of governments (Albino et al., 2015, p. 11). Hollands (2013) 

draws an analogy that the real Smart City has to be approached with ‘its collective social 

and political brain,’ instead of through “its technological tools”(as cited in Meijer et al., 

2015). 

Bottom-up is referred to as “community-driven” as well, which aims at embracing 
the sense of communities. Some scholars such as Cugurullo (2013), Kitchin (2014), and 

Vanolo (2014) explain that technology could empower citizens by adapting technologies 
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to the public’s needs but not in the opposite way of altering the people’s lives to 

technologies’ calls (Albino et al.,2015, p. 8). Nam and Pardo (2011) clarify that the Smart 

City is of a community (Albino et al., 2015, p. 9). Berardi (2013) takes a further step in this 

direction and proposes the term of smart community where peoples and institutions 

collaborate to improve their community (Albino et al., 2015, p. 9). The Canadian Urban 

Institute (2018) concludes that the ideal way of building a Smart City is from the bottom-

up, “empowering citizens without technology pushing the agenda.”  

Since the mid of 2010s, Canadian cities are beginning to take the authority to 

decide on a city’s technology needs. Canadian scholars and planning practitioners believe 

that a Smart City approach should be driven by the community needs aiming to improve 

services. Gil-Garcia (2012), Scholl and Scholl (2014) state that the smart government is a 

crucial part of a Smart City; therefore, the governments play an essential role (as cited in 

Meijer et al., 2015). Local governments have practiced Smart City strategy in support of 

municipal goals. Since 2013, many Canadian municipalities have developed a Smart City 

strategy for their communities, including Calgary, Kitchener, St. Albert, Montreal, 

Edmonton and Vancouver (The Canadian Urban Institute, 2018).  

In the chapter on the government-industry partnership, the City of St. Albert (2019) 

clearly states: 

• Industry partners must ensure all requirements listed by the city in 

response to the community’s needs.  

• The role of the industry is to assistant the city in exploring the possible 
benefits of technologies and determining which technology offers the best 

ROI (the Return on Investment).  

• The City depends on industry partners to help design and implement in 
accordance with the City’s needs. Although industry input is highly valued, 

the City will ensure that the requirements of residents, utility clients and the 

City itself remain paramount.  
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 Developing a Smart City needs an extensive engagement involving “municipal 

agencies, industry insiders, academia, community leaders,” and others (Starr & Smith, 

2017). Furthermore, the City of St. Albert (2019) highlights the Partnerships with other 

communities and diverse groups. Their broad partnerships enable the broad extension of 

the benefits of technology, eliminating the digital divide and helping reconciliation with 

Indigenous Peoples. Henzelmann et al. (2019) recommend a Smart City competence 

center to maximize cooperation with the partners, including utilities and other companies.  

Lim, Malek, Hussain and Tahir (2019) clarify the different roles of the citizens can 
be taken in the development of Smart City. The citizens could be volunteers in public life, 

co-producers of public values, or advocators who drive changes.  

2.3.1.2 Focus Areas 

In general, Smart City has been applied into two domains. On one hand, “Smart 
City” applies to “hard” domains, including buildings, energy, natural resources, water 

management, waste management, transportation and logistics (Neirotti et al., 2014; as 

cited by Albino et al., 2015, p. 10). On the other hand, “Smart City” applies to “soft” 

domains such as education, culture, policy innovations, social inclusion, and government 

(Albino et al., 2015, p. 10).  

Dirks and Keeling (2009) emphasized that it is important to integrate a city’s 
subsystems (mobility, energy, food, water, education, building, etc.) organically while 

transitioning to a Smart City because no system operates alone (Albino et al., 2015, p. 

10). Kanter and Litow (2009) expressed the similar idea that it is insufficient to create a 

Smart City by infusing intelligence into each subsystem one by one (Albino et al., 2015, p. 

10). Nevertheless, there are many researchers who attempt to separate the Smart City 

concept into many focus areas, with the consideration of the difficulty of managing the 

Smart City approach in an all-inclusive way (Albino et al., 2015, p. 10). Komninos (2002, 

2011) outlined a Smart City has four dimensions: (1) a digital city based on ICT; (2) use 

ICT to transform life and work (attention should be paid here that it sounds a technology-

driven approach); (3) embed ICT into infrastructure; (4) bridge ICT and people to create 

an innovative city (Albino et al., 2015, p. 10). Giffinger et al. (2007) indicated four 

components constituting a Smart City (industry, education, participation, and infrastructure) 
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(Albino et al., 2015, p. 10). The Centre of Regional Science at the Vienna University of 

Technology extended it into six components as smart economy, smart mobility, smart 

environment, smart people, smart living, and smart governance (Giffinger and Gudrun, 

2010; as cited by Albino et al., p. 10). Lomardi et al. (2012) relate the above six 

components with different features of urban life as Table 2 (Albino et al., 2015, p. 10).  

Table 2: Components of a Smart City and related aspects  

(Lombardi et al., 2012; as cited by Albino et al., 2015, p. 11) 

 

In practice, municipalities often categorize Smart City opportunities into key focus 

areas which normally reflect the real needs of the specified community. Tactically it can 

be proceeding with vision-building, then goal setting, followed by the focus areas (Bolici & 

Mora, 2015). Sometimes, it is easy to fall into physical expression but not social outcomes. 

For example, St. Albert adopts six focus areas in its Smart City 1.0 version as smart 

people, smart economy, smart mobility, smart environment, smart living, and smart 

governance (City of St. Albert, 2016). St. Albert’s Smart City 1.0 was critiqued by Roland 

Berger, a European consultant who published an analysis of 153 smart cities all over the 

world, that it should consider education and healthcare (City of St. Albert, 2019). Similarly, 

the feedback from “a Smart City Challenge” by the government of Canada presented that 

“the health of residents and social outcomes” are important goals to be addressed (City of 

St. Albert, 2019). Another example, Starr and Smith (2017) identify components of a Smart 

City should include economic, transportation, community development, buildings, and 

utilities.  

The framework outlined by Infrastructure Canada in their Smart Cities Challenge 

includes the following six focus areas as Figure 8 (The Canadian Urban Institute, 2018):  
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• Economic Opportunity: Smart City program shall thrive local economy by 

fostering innovation, improving competitiveness and creating and attracting 

talents.  

• Empowerment & Inclusion: Smart City program shall identify the vulnerable 
population and empower them, so all residents are inclusive of participating 

in the community.  

• Environmental Quality: Smart City program shall support the community in 
achieving a sustainable and healthy environment with resource 

conservation and renewable supplies.  

• Healthy Living & Recreation: Smart City program shall provide 

opportunities that encourage and support active and healthy lives.  

• Mobility: Smart City program shall advance transportation to move freely 

throughout the community.  

• Safety & Security: Smart City program shall provide a safe and secure 
environment for all residents. 
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Figure 8: Focus Areas of Smart City  

(The Canadian Urban Institute, 2018) 

 

However, each Smart City strategy should define its focus areas based on the 

challenges they are facing, the different state of readiness they are in, and the different 

resources and solutions they have (The Canadian Urban Institute, 2018).  

2.3.1.3 The procedure for the Smart City projects 

In 2015, Bolici and Mora recommended European cities a loop-procedure 

proposed by Eisenhardt (1989) as below.   
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Figure 9: Loop-procedure in European cities  

(Eisenhardt, 1989; as cited by Bolici & Mora, 2015) 

 

The City of St. Albert (2019) established their strategic framework (see Figure 10) 

to provide direction for strategic and business planning, identifying strategic outcomes, 

defining priorities, establishing long and short-term goals, and developing performance 

measures to monitor progress.  
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Figure 10: Loop-procedure in St. Albert 

(City of St. Albert, 2019) 

 

 When comparing the above-proposed procedures, the second one is 

recommended by the researcher as it has combined Smart City projects with a long-term 

plan and has perfectly embedded Smart City initiatives into daily practice.  

2.3.1.4 Plan on Smart City Projects 

The prioritization of Smart City projects always depends on benefits and ROI 

(Return on Investment). The survey result based on decision-makers from 50 cities across 

13 European countries shows that 80% of mid-sized EU cities expect Smart City projects 

to be profitable, 31% expect a return within 3-5 years, 36% expect 5-10 years 

(Henzelmann et al., 2019).   

The initial projects must deliver benefits and make urban living smarter, but they 
should also offer clear and quick ROI (Return on Investment) to enhance the confidence 

of stakeholders (British Standards Institution, 2014; Huawei, 2014; Vilajosana et al., 2013, 

as cited by Valdez, Cook, & Potter, 2018).   
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Practically, the City of St. Albert (2019) built a robust capital project prioritization 

process so that Smart City initiatives could compete for funding and staff resources based 

on benefits and return-on-investment.  

2.3.1.5 Measures of Performance 

Smart City strategies are accepted and implemented at the “whole” city level 

because it covers all aspects of social, environmental, and financial, spans across 

organizational boundaries, and includes a wide group of the general public (Sullivan & 

Skelcher, 2002; Huxham & Vangen, 2005; Klijn, 2008; Skelcher et al., 2011; Durose et al., 

2015; as cited by Brorström et al., 2018). Therefore, Smart City programs in a collaborative 

organizational setting present more complexity of exercising government power than other 

projects within organizational boundaries (Brorström et al., 2018).  

Smart City strategy needs to be developed and implemented with the theoretical 
frame of governmentality developed by Foucault (1991) ( Brorström et al., 2018). The key 

issue is how to negotiate and communicate among different players across organizations. 

One challenge of developing and implementing such a strategy is time 
management. For example, an interviewee in the Gothenburg project criticized their team 

noting that people in their project were “all talk and no action” (Brorström et al., 2018). 

Besides the complexity of working in a network context, Brorström et al. (2018) regard the 

challenge of translating vision into performance measurement and organizational output 

as a major issue.  

Performance Measurement is always critical to the governmentality of any 

programs. It assists program managers to: (1) inspect and evaluate the results; (2) make 

informed decisions; (3) provide effective reporting; and (4) ensure reliable performance 

data to support assessment (Government of Canada, n.d., B). Evaluation based on 

performance measurement can help program intervention and allow for reflection of why 

the program did (or did not) achieved its targets (Government of Canada, n.d., B).  

The major components of a performance measurement shall include the program 

output/outcomes and indicators for each output/outcome. For each indicator, many details 



 

 30 

need to specify including the data source, the frequency of data collection, baseline data, 

target and timeline for when targets will be achieved, the organization responsible for data 

collection, and the data management system used (refer to Table 3) (Government of 

Canada, n.d., B).  

Table 3: Sample Table for the performance Measurement  

(Government of Canada, n.d., B) 

 

 Performance measurement systems with quantitative indicators are attracting 
increasing interest from city managers and policymakers to choose the focus areas with 

scarce time and resources, to report the performance of the city to the public and investors 

(Berardi, 2013a, 2013b; as cited by Albino et al., 2015, p. 13), as well as to compare the 

smartness with other cities (Albino et al., 2015, p. 15).  

Globally there are some attempts to build all-embracing ranking systems, for 
example, the Global Power City Index by the Japanese Institute for Urban Strategies, the 

ranking system for 70 midsized Europe cities by Giffinger et al. of the University of Vienna, 

the Smarter Cities Ranking by the Natural Resources Defense Council in the United 

States, Joel Kotkin’s ranking system for Forbes’s list of the world’s Smartest Cities, IBM 

Smart City Ranking, and McKinsey Global Institute Ranking (Albino et al., 2015, p. 15). 

One well-recognized assessment metric was the one developed by the University of 

Vienna developed to rank 70 medium-sized European cities with quantitative indicators 
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(Giffinger et al., 2007). Those comparison ranking systems help on providing practice 

precedents, enhancing territorial capital, and making urban policies (Albino et al., 2015, p. 

15).  

However, more and more scholars believe that the Smart City performance 
measurement system should be tailored to the unique context of each city. With a review 

of some universal ranking systems, Albino et al. (2015) conclude that cities always have 

a different definition, unique visions, and specific priorities of their Smart Cities; hence all-

embracing measurement system does not exist because of the complexity of Smart Cities.  

 Different cities in Canada might have different visions resulting in different focused 

areas, so the sub-level factors and relevant indicators will be changed accordingly; 

however, Giffinger’s methodology of creating performance measurement could be 

borrowed. With Table 4, Giffinger et al. (2007) illustrates how to translate vision from 

focused areas into several factors, then link each factor with one or more indicators.   

Table 4: List of Indicator  

(Giffinger et al., 2007) 

 

Performance measurement at the strategic level could be used for all Smart City 

projects as a guideline; thus, the projects could turn the vision of Smart City into practice. 

Furthermore, it could be used to compare the outcomes of the sub-projects. Moreover, it 
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could be used to spread the vision across the city’s organizational boundaries to 

industries, associations, and citizens etc. (Brorström et al., 2018).  

However, such a strategic measurement is criticized because some value of the 
vision might not be included in some projects. Hence each Smart City project needs to 

build its practical performance measurement based on the strategic one, with its unique 

goals and indicators (Brorström et al., 2018).  

Through performance measurement, Smart City strategy reflects the local vision, 

gradually infuses in organizational practices, and shapes the actions of each individual.   

2.3.2. The procedure of creating a Smart City strategy 

The Canadian Urban Institute (2018) introduces a practical guide to assist 

municipalities, provinces and solution providers in creating “Smart City Strategies” for 

communities in Canada. In this guide, an open-ended procedure is proposed as below.  
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Figure 11: Procedure of Developing a Smart City Strategy 

(The Canadian Urban Institute, 2018) 

STEPS OUTPUTS 

Build the 
Team

• List of potential collaborators and stakeholders
• Mayor & council support
• Smart City strategy advisory board
• Smart City strategy champion
• Membership of Knowledge-sharing groups
• Global partners

Establish the 
Context

• Established current state & digital maturity level 
• Community engagement plan 
• List of major community needs based on 

engagement 
• List of existing strategic priorities 
• Defined objectives for the Smart City strategy
• List of available data and gaps to be filled 

Define the 
outcomes

• List of desired outcomes of the Smart City strategy 
• List of available solutions to achieve outcomes 

Develop the 
Plan

• The local context 
• Vision and mission statements 
• Roadmap to desired outcomes 
• Evaluation framework with KPIs and baselines 
• Approachto overcome challenges of Smart City 

planning 

Implement

• Implementation plan by strategy 
• Innovative funding  & financing 
• Solution procurement 
• Monitoring & communication 
• Embedded Smart 
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2.3.3. Success Factors of a Smart City Strategy 

Based on IBI Group’s international involvement in Smart City strategy development 
and implementation, Bruno Peters (2017) identifies 10 Smart City strategy factors. These 

tips could guide us to operational goals and position our city for additional funding from 

the private and public sectors.  

1. Stakeholder benefits. A successful strategy should have a measurable 
outcome and clear benefits for individual stakeholders. Stakeholders’ feedback 

reflects their (dis)satisfaction level of the Smart City elements. 

2. Engagement and buy-in. A successful strategy has to get inclusive 

engagement and buy-in from every stakeholder, including the city 

departments, regional stakeholders, residents, businesses and special interest 

groups.  

3. Regional alignment with a community focus. A successful strategy should 
cooperate and collaborate within the region as a whole. The city borders should 

not be barriers to the services so that businesses, residents, and travellers 

could enjoy continuity of services. Regional economic development strategies 

are recommended as a starting point for regional alignment.  

4. Strategy momentum and foundational initiatives. A successful strategy should 
create momentum with “early win” projects. One approach is foundational 

initiatives with a clear time schedule; another approach is the initiatives 

developing communication and marketing among the previous innovative 

projects, which is often siloed.  

5. Clarity. A successful strategy should include examples and outcomes so that 

community members and businesses can easily understand. Public messaging 

and branding are key to gaining focus and reminding us of the reasons for 

taking the projects. Clear benefits and outcomes lead to understanding and 

buy-in.  
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6. “Dust-proofing” the strategy. A successful strategy is a balanced one that is 

detailed enough to operate but also high-level enough as a framework to 

remain relevant over time. Too much technical detail will make the strategy 

outdated soon with the pace of technology change.  

7. Lessons learned. A successful strategy should be based on lessons learnt from 
other cities. A tip is to join organizations for sharing knowledge, providing 

guidance and connecting people to lessons of others, such as Alberta Smart 

Cities Alliance, Toronto Board of Trade, Future Cities Catapult and Smart Cities 

Council, etc.  

8. Urban integration. A successful strategy should include an urban planning 

component, which is critical to achieving the quality of life.  

9. Performance indicators. A successful strategy should develop meaningful Key 

Performance Indicators (KPIs) for their community. Tracking and reporting 

KPIs to the public is important.  

10. Creating a lasting Smart City culture. The benefit of developing a Smart City 
strategy is to optimize and integrate the technologies. Developing the Smart 

City strategies is a process to break down barriers and silos. The stakeholders’ 

involvement is key to fostering a culture of buy-in. An ongoing culture change 

emphasizing coordination and sharing ensures long-term success.  

2.4. Critiques 

2.4.1. Security, Privacy and Data Management 

Smart City has a tight relationship with open data. Smart City is built on broadband 
and open data with data inclusion and privacy policies, through the utilization of data and 

technology embedded into the built environment, and aims to improve life quality for 

people (The Canadian Urban Institute, 2018). In other words, open data and analytic 

technology are methods of Smart City, yet the public good is the important goal. However, 
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data and technology are double-bladed swords: people can harness them to foster the 

economy, improve urban service, advance resource conservation and increase cost-

effectiveness (The Canadian Urban Institute, 2018); ill-use of data may destroy people’s 

privacy since data is a valuable product that can be bought and sold (Eddy, 2018; as cited 

by Chu, 2019).   

“A Smart City at its core is about getting use out of data and limiting harm from that 
data,” says Richard Lachman, the director of research development at Ryerson 

University’s faculty of communication and design (as cited by Hall, 2020). Data 

management and processing is a key challenge in the development of smart cities. 

(Zoonen, 2016; as cited by (Ismagilova, Hughes, Rana, et al., 2020). The City of St. Albert 

(2019) highlights that “Data governance, privacy and security are fundamental 

requirements for all Smart City initiatives.” The failure of the Sidewalk Labs project in 

Toronto reveals that the data governance will “make or break” the project (Hall, 2020). 

Data management and processing is a key challenge in the development of smart cities. 

It is not only about the data achieved within current city databases but also the ones from 

the new systems and sensors, which are sensitive to security and privacy (Zoonen, 2016; 

as cited by (Ismagilova, Hughes, Rana, et al., 2020). Security and privacy in smart cities 

have attracted increasing research. 

The Canadian Civil Liberties Association (CCLA, 2019) emphasized the right 

approach of Smart City must have adequate public consultation and establish digital data 

governance policies for the appropriate collection, ownership, use and residency of 

personal information. More than transparently, Lachman emphasizes that the data 

governance ought to be with force of law (as cited by Hall, 2020). 

The Samuelson-Glushko Canadian Internet Policy and Public Interest Clinic 
(CIPPIC) is the first and only public technology law clinic in Canada focusing on privacy, 

free expression, intellectual property, telecommunications policy and data/algorithmic 

governance. Especially, CIPPIC explores how Canadian privacy laws apply to smart cities.  

In Canada, there are both federal and provincial privacy laws applicable to 
personal information collecting, using and sharing in smart cities technologies. Which 
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privacy law applies depends on who is collecting, sharing or disclosing personal 

information, see Figure 12 (CIPPIC, n.d.). 

At the federal level, Canada has two privacy laws (Chu, 2019; CIPPIC, n.d.). One 
is the Privacy Act for federal government institutions, such as RCMP; another one is the 

Personal Information Protect and Electronic Documents Act (PIPEDA) for businesses.  

Provincial privacy laws regulate provincial institutions (such as hospitals) and/or 

municipalities (such as the City of Ottawa).  

 

Figure 12: Privacy Laws in Canada  

(CIPPIC, n.d.) 

In general, there are no applicable privacy laws for political parties or non-profit 
organizations without involving in commercial activity (CIPPIC, n.d.). For example, privacy 

professionals criticize that, in the Toronto waterfront project, the Civic Data Trust that 

proposed by Sidewalk Labs for data collection and use may not be subject to any privacy 

laws (Tenai, 2019).  

Both federal privacy laws are enforced by the Office of the Privacy Commissioner 
of Canada (OCP).  OCP provides advice and information about protecting personal 

information as well. Each province/territory has its own commissioner or ombudsperson 

taking charge of provincial privacy legislation (OCP, n.d.).  

In British Columbia, the Information and Privacy Commissioner for BC enforces 

the three provincial privacy laws: Freedom of Information and Protection of Privacy Act 

(BC’ public sector privacy law); Personal Information Protection Act (BC’s private sector 
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privacy law, which is substantially similar to the federal private sector privacy law); E-

health Act (BC’s privacy law for health records) (OCP, n.d.). 

OCP and provincial privacy authorities indicate six measurements on privacy and 
security for Smart City initiatives (as cited by Chu, 2019; Tenai, 2019).  

1. “Data-minimization – systems must not collect, use or disclose personal 
information unless it is necessary to do so to achieve the outcomes of the 
initiatives. In all cases, where the goals can be achieved using less privacy 
invasive alternatives, those alternatives should be pursued. 

2. De-identification – systems must endeavour to de-identify personal information at 
the earliest opportunity and include measures to mitigate the risk of de-
identification that is inherent with connected devices. As well, systems should 
only retain, use and disclose de-identified information. The Information and 
Privacy Commission of Ontario, "De-identification Guidelines for Structured Date" 
outlines basic concepts and techniques of de-identification and provides a step-
by-step protocol for de-identifying structured data. 

3. Data governance and Privacy Management program – initiatives must be 
supported by policies that address privacy and security requirements including 
appointing a privacy lead, monitoring and auditing for compliance, and breach 
response. There must also be contractual protections and accountability for all of 
the diverse parties involved in the initiative. 

4. Privacy impact assessments and threat risk assessments – these are widely 
recognized as important tools to help ensure that privacy and securities risks are 
identified and adequately addressed in the design of new technologies and 
programs. In some jurisdictions, they are required. 

5. Community engagement and project transparency – communities must ensure 
full transparency or the information practices of their initiatives to help community 
members understand how they might be affected. Transparency is reflected in 
Canadian provincial and federal access and privacy laws. 

6. Consent – systems must ensure individuals' meaningful consent where required 
by law, including the opportunity to opt out of participation, where feasible. “ 

However, many professionals state that de-identification in the Smart City context 

is very hard. Timothy Yim notes re-identification is becoming more and more possible with 

data repositories (Grieman, 2019). Similarly, the Privacy Commissioner of Canada says 

big data could draw correlations between data and reconstitute identities with de-identified 

data (Grieman, 2019). Moreover, Grieman (2019) points out obtaining consent will limit 

data use and recommend creating a new model of consent in Smart City projects in order 

to achieve a balance between the benefits of smart cities and privacy protection.  

In Canada, the laws on data governance and privacy are still moving forward. In 
May of 2019, the federal government announced a Digital Charter for Canada that outlines 
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a framework of digital and data policy aiming to build up Canadian’s trust in Smart City 

technologies (Tenai, 2019). With ten principles, the Charter states that the individuals 

could control what information they are sharing, who is using the information and for what 

purposes, while being assured that their privacy is protected. In this Charter, penalties are 

regulated to strengthen enforcement and accountability. How the ten principles of the 

Charter could be achieved in legislations is still under research. Nevertheless, it proposes 

many reforms to PIPEDA, including improving individual’s control, supporting responsible 

innovation, enhancing enforcement, and areas of ongoing assessment. Furthermore, it 

proposes to establish a Canadian Data Governance Standardization aiming at a national 

data governance standard.  

Kitchin (2016) distinguishes six types of data privacy: identify privacy, bodily 

privacy, territorial privacy, location/movement privacy, communication privacy and 

transaction privacy (as cited by Chu, 2019). Furthermore, he illustrates privacy breaches 

at each phase of the data life cycle as Table 5.  

Table 5: Privacy Breaches in Data Life Cycle  

(Kitchin, 2016; as cited by Chu, 2019) 

Domain Privacy Breach Description 

Information 
Collection 

Surveillance 

Interrogation 

 

• “Watching, listening to, or recording of an 
individual’s activities” 

• “Various forms of questioning or probing for 
information” 

Information 
Processing 

Aggregation 

Identification 

Insecurity 

Secondary use 

Exclusion 

• “the combination of various pieces of data 
about a person” 

• “linking information to particular individuals” 

• “carelessness in protecting stored information 
from leaks and improper access” 

• “use of information collected for one purpose 
for a different purpose without the data 
subject’s consent” 
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• “failure to allow the data subject to know about 
the data that others have about her and 
participate in its handling and use, including 
being barred from being able to access and 
correct errors in that data” 

 Information 
Dissemination 

Breach of 
confidentiality 

Disclosure 

Exposure 

Increased 
accessibility 

Blackmail 

Appropriation 

Distortion 

• “breaking a promise to keep a person’s 
information confidential” 

• “revelation of information about a person that 
impacts the way other judge her character” 

• “revealing another’s nudity, grief, or bodily 
functions” 

• “amplifying the accessibility of information” 

• “threat to disclosure personal information” 

• “the use of data subject’s identity to serve the 
aims and interests of another” 

• “dissemination of false and misleading 
information about individuals” 

Invasion Intrusion 

Decision 
interference 

• “invasion acts that disturb one’s tranquility or 
solitude” 

• “incursion into the data subject’s decision 
regarding her private affairs; 

In the Smart City projects, who is responsible for personal information collecting is 

a difficult question to answer because it involves so many stakeholders from the 

government, to the infrastructure providers, and software providers. Many of them are 

involved in the collecting, processing, and reporting of personal information at various 

points. According to the data flow, governments and service providers could identify who 

is accountable at each step, then build up a privacy protection system (CIPPIC, n.d.).  

The ownership of the data collected from Smart City projects is an important 

discussion. It is normal that municipalities collaborate with industry partners to implement 

Smart City initiatives. Some companies have the intention to share ownership of the data 
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(Chu, 2019). However, data collected by the city should be owned by the city. First of all, 

if another stakeholder owns the data, the city could not use the data for the public interest 

(McBride, 2018; as cited by Chu, 2019). Secondly, if the city does not have robust data 

governance, the companies would win over the public sector (McBride, 2018; as cited by 

Chu, 2019). Thirdly, the infrastructure collecting the data is sponsored by tax dollars 

(McBride, 2018; as cited by Chu, 2019). The Toronto waterfront project stated that it would 

comply with this principle (Tenai, 2019). Sidewalk Labs claimed that the data would not 

be their property but would be held by an independent trust. The trust would manage the 

data and strip identifying information, and open the data to the public (Tenai, 2019). The 

City of St. Albert (2019) clarifies that the City owns the data and is accountable for data 

collecting and use in an appropriate and secure way.  

Blauer (2018) recommends some approaches for municipalities to improve data 

governance without tremendous IT cost: data inventory, an inclusive governance 

committee by inviting the right people outside of IT, system inventory, and decision-making 

authority (as cited by Chu, 2019).  

2.4.2. Entrepreneurs interest vs the public good 

“Ask not what your country can do for technology – ask what technology can do 

for your country.” 

                                                                                             -------- CCLA (2019) 

Throughout the literature review, the experts have reached a consensus that Smart 

City aims to achieve the public good by meeting the needs of the community.  

Problematic practices arise when Smart City aims do not account for communal 
needs. For example, the City of St. Albert got critiques for its Smart City Strategy 1.0 that 

Smart City is not just about technology; the health and social outcomes must be 

considered (City of St. Albert, 2019).  

To avoid such a problematic practice, Evergreen and Code for Canada (2018) 
recommended a tip as “Identify needs first, technology second.” The practitioners need to 
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take time to understand the community’s needs and address the problems with meaningful 

public engagement. The only right approach to technology is to have this understanding 

in place.  

2.5. How can Smart City approaches be scaled to small and 
mid-sized communities? 

Since the emergence of Smart City, megacities have attracted great interest from 

industries, scholars, and policymakers. Recently, there is a global trend of increasing 

interest in smart(er) smaller cities. A 2017 national study in the United States found that 

more Smart City projects are implemented and scheduled in mid-sized cities than in small 

or large cities (Starr & Smith, 2017). According to the survey conducted by the U.S. 

Conference of Mayors, among 335 implemented projects in 54 cities, 168 are in medium 

cities, 98 in small cities, only 69 in large cities; among the 459 planned projects, 225 are 

in medium cities, 131 in small cities and 103 in large cities (Hickey, 2017).  

2.5.1. Barriers  

Funding and budget are widely seen as a challenge for Smart City projects in mid-

sized cities (Hickey, 2017; Starr & Smith, 2017).  

Csukás and Szabó (2018) examine the barriers in Smart City development for mid-
sized cities based on Hungarian samples. The main barriers are found as “knowledge 

gap”, “availability and Quality of Data”, “vender lock-in”, “biased approaches” and the “lack 

of standards”. Most of them are common for larger cities as well. Two of them are unique 

for smaller cities. Firstly, smaller cities have fewer Smart City experts. In Smart City 

projects, experts with appropriate knowledge, skillset and competencies are needed. 

Normally these intelligence resources are more accessible in megacities than in smaller 

cities. Secondly, with their smaller economic scale, smaller cities are somehow neglected 

by the largest and most competent Smart City service providers (e.g., IBM, Cisco). It is 

because of profitability and the lack of local knowledge and capacities. Smaller cities have 
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less attractiveness for larger suppliers and have to rely on less competent solution 

providers. 

Evergreen and Code for Canada (2018) summarized barriers to pursuing Smart 
City in Canadian mid-sized cities as “under-resourced underlying IT infrastructure”, 

“planning, budgetary, and procurement processes that often struggle to integrate and 

support innovation”, “policies and laws that have not kept up with modern developments”, 

“limited resources and training for public servants and others”, “embedded culture of risk 

aversion”, and “lack of collaboration across city boundaries”.   

Based on the report of Evergreen and Code for Canada (2018), Fader and Simcoe 

extend the scope of barriers with two additions: “lack of financing for long-term 

implementation of new projects”; and “the need to develop new partnerships and 

governance models that enable the participation of diverse stakeholders” (Fader & 

Simcoe, 2018). 

2.5.2. Unique Opportunities  

Why are so many Smart City initiatives planning and implementing in smaller cities 
in the USA? Conference of Mayors explains the reasons as: (1) smaller cities are easier 

to implement and test new technology; (2)small cities have more desire to invest in 

technology for economic growth; and (3) Federal funding is more available for smaller 

cities (Hickey, 2017). The first reason is a common feature of smaller cities, so it works as 

well as in Canada.  

Being inspired by the wide spreading of smart medium cities in the USA, Starr and 

Smith (2017) branded mid-sized cities as the lead of Smart City initiatives in Canada. 

Firstly, their smaller scale could enable better communications inter-departmentally and 

across organization boundaries, achieving a better understanding of community needs 

and fast adoption of smart technologies. Furthermore, their smaller scale makes them 

easier to measure how new technology impacts their community. 

 Evergreen and Code for Canada (2018) explained that mid-sized cities are well-

positioned to be Smart City leaders. 
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• “Less complexity, higher agility: Their smaller governments can result in 

public servants and officials having a greater sense of the city and its needs, 

which can lead to faster buy-in from community members.  

• Fewer eyes, more flexibility: Mid-sized cities also have the ability to 
experiment in ways that larger cities may find difficult 

• Small scale, big impact: Because mid-sized cities are smaller, technology 

enhancement can go further and be felt concretely by a greater percentage 

of residents.” 

2.5.3. Findings 

Hickey (2017) had some findings on projects in smaller cities in American. Firstly, 

the projects of smaller cities are less extensive than those of larger cities. Smaller cities 

tend to invest in one or two specific areas but not a centralized operations system. This 

preference results in modular solutions provided by industries, so small communities do 

not have to install all at once. Another finding is that smaller cities focus on projects with 

a tangible return on investment rather than experimental projects which are more common 

in large cities (Hickey, 2017).  

Large cities and megacities tend to have a high concentration of the creative 

classes noted for their innovative spirit (Florida, 2005; as cited by Borsekova et al., 2018), 

in contrast to smaller cities tend to have higher ecological awareness (Borsekova et al., 

2018). However, the research of Borsekova et al. (2018) reveals such a conventional view 

is wrong, at least in Europe. Their research shows mid-sized cities have a greater 

innovative spirit than larger cities. The reason might be that the creative class prefers 

relaxing and peaceful lifestyle in small towns (Borsekova et al., 2018). This is a notable 

implication for planners and policymakers.  

2.5.4. Recommendations 

Insights of Smart City Strategy for Mid-sized Cities  
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Starr and James (2017) recommended several key practices in developing a Smart 

City strategy for mid-sized cities. Tip 1 is to engage widely and strategically. Partners 

include municipal agencies, community leaders, academia, industry, civil society, and 

senior governments. Information and agency silos need to breakdown. The true 

community needs have to be identified through inclusive and extensive public 

engagement. The project team and champion should be determined as well. Tip 2 is to 

establish the context. Municipalities should prioritize the proposed improvements and 

areas, determine short-term and long-term goals, and assess data availability. Tip 3 is to 

make a plan. Tip 4 is to select technology. The solution should be designed to enhance 

digital inclusion, for interoperability, and to evolve as long as the new technologies become 

available. Tip 5 is Smart City thinking embedded in all city strategies. It assumes new 

ways of working for the government, empowering citizens through open data, and training 

to support such a revolution.  

Evergreen and Code for Canada (2018) provides recommendations tailored to 

mid-sized cities.  

• “Identify needs first, technology second”. Precedent: City of Guelph. 

• “Design for inclusion”. Precedent: City of Pickering.  

• “Let community in”. Precedent: London (Civic Tech London) and Waterloo 

(CivicTechWR) 

• “Look outside for new solutions”. Precedent: Town of Innisfil and Uber 
innovative partnership to introduce the first-ride sharing transit system in 

Canada  

• “Think beyond city boundaries”. Precedent: The Open Cities Index (OCI) 
project 

• “Enable and empower public servants”. Precedent: City of Greater Sudbury 

• “Invest in the fundamentals”. Precedent: City of Kitchener.  
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• “Integrate to implement”. Precedent: City of London vs City of St. Albert.  

Funding of Smart City Projects for Mid-sized Cities 

Smart City technologies can be expensive, while mid-sized cities lack financial 

resources (Starr & Smith, 2017). How to fund Smart City projects is critical for mid-sized 

cities.  

The Canadian Urban Institute (2018) recommended four funding options: self-
funding; public-private partnerships (PPP); private investments; and government 

infrastructure financing. Self-funding could be debt financing from municipal bonds, 

commercial banks or institutional lenders, or municipalities’ annual budget combined with 

property taxes, business taxes, and user fees. PPP could be another option, a cooperative 

between the public sector and a private sector within a long-term contract to develop or 

manage a public asset or service (The Canadian Urban Institute, 2018; Henzelmann et 

al., 2019). The key of PPP is to transfer risk and responsibility to the private sector (APMG 

International, n.d.). The third funding option is private investment. Some private sectors 

invest directly in infrastructure solutions. The Canadian Urban Institute (2018) 

recommended the local government should involve in these projects to ensure alignment 

with the goals of the community. Federal and provincial government funds could be 

inquired by municipalities for their smart city initiatives. However, Hickey (2017) stated 

that the biggest challenge is funding for long-term Smart City projects. Government 

initiatives could help on trials, but they are not a sustainable funding source for Smart City 

development beyond trials (Hickey, 2017). Furthermore, Henzelmann et al. (2019) found 

that co-funding with PPP often failed in Europe. They recommended cities should work 

together to establish a “Smart City Fund” to attract investments from giant investors 

including banks, insurance companies and pension funds. They also mentioned that mid-

sized cities appreciate the support from a single source. 

2.5.5. Case Study 

St. Albert, Canada 
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Population: 65,589. St. Albert’s Smart City program is one of the more mature and 

comprehensive programs of medium-sized cities in Canada (Starr & Smith, 2017). With 

two years of inclusive and extensive engagement, its Smart City Master Plan 1.0 was 

approved in October 2016. Aligning with Community Vision and Sustainability Goals, this 

master plan visions in six focus areas: "people, economy, mobility, environment, living, 

and governance/operations”. Furthermore, the strategy emphasizes implementation to 

ensure the plan is actionable and sustainable (Starr & Smith, 2017). St. Albert’s online 

portal traces the status of the Smart City projects as well. Smart City initiatives include air 

quality monitoring, technology and digital literacy programs, e-governance systems, free 

Wi-Fi in public spaces, dynamic interfaces, and many others. St. Albert is a co-founder of 

Alberta Smart City Alliance, which encourages innovation and knowledge sharing (City of 

St. Albert, 2016).  

Smart City Update 2.0 (2019) is a progress report since 2016 of the vision 1.0. It 

aligns with a larger community goal with an increasing population of 100,000 (City of St. 

Albert, 2019). 

Kitchener, Canada 

Population: 204,668. In January 2017, the city published its digital strategy, Digital 

Kitchener. The strategy identifies four focus areas as “Connected”-connecting 

infrastructure, “Innovative”-driving change, “On Demand”-open data and online service, 

“Inclusive”-supporting digital literacy. Smart City initiatives include smart streetlights, 

online services, North America’s largest tech-incubator, hackathon programs, and 

innovation hubs. (City of Kitchener, 2017, as cited by Starr & Smith, 2017)  

Surrey, Canada 

Population: 508,404 (Krisman, 2016). Intelligent Community Forum listed the city 
of Surrey in the Top 7 Intelligent Communities of 2015 (Reid, 2015; Krisman, 2016). The 

city credits this award to its Smart City Strategy (Reid, 2015). Investment and Innovation 

Committee leads Smart Surrey Strategy. Respecting Official Community Plan and 

Sustainability Charter, The Smart Surrey strategy outlines the vision of four major areas: 

social engagement & connectivity; economic growth; service delivery innovation; and 
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Smart City infrastructure. For each key area, a grouping of projects are defined with the 

lead city department, partners, timeline and outcomes. Projects include CitySpeaks, 

HomeSafe Program, Digital Inclusion, Open Data, Innovation Boulevard, Broadband 

Strategy, Free Wi-Fi, Cellular Penetration, Business Incubators, Online Business Licence, 

Clean Technology, and many others (City of Surrey, n.d.).  

2.6. What special considerations or approaches can be 
developed for specific target populations, such as 
aged community members? 

Aged/aging society has been a global issue. All 197 member nations of the United 

Nations are feeling the impacts of this global demographic shift (Groth, 2012; as cited by 

Obi & Iwasaki, 2013). According to the United Nations Population Division, the global 

population over 60 years of age will be soaring from 11% in 2010 to 22% in 2050 (Auffret, 

2012; as cited by Obi & Iwasaki, 2013). The project of Global Age-friendly Cities by the 

World Health Organization, which was conceived in June 2005, immediately attracted 

enthusiastic interest all over the world (WHO, 2007). In 2012, a workshop Jointly 

organized by APEC (Asia-Pacific Economic Cooperation) and OECD (The Organisation 

for Economic Co-operation and Development) held at Waseda University in Tokyo from 

September 12 to 14. At the workshop, experts from all over the world discussed important 

issues associated with senior people and the evolving “Silver Economy”. Many scholars 

and industry partners are looking into this hot topic. Spontaneously, the scholars recognize 

Smart City as a resolution of the aging society issues. However, the topic of the smart 

aged city is not sufficiently discussed from the view of urban planning; most of the literature 

is from the view of the industry.  

2.6.1. Four Major Issues 

The problem faced by the governments and communities is how to meet the 

increasing demand of supporting the elderly with limited resources (Groth, 2012; Yang, 

2012; as cited by Obi & Iwassaki, 2013; Majumder et al., 2017).  A white paper on aging 

by the Japanese government states the four major issues: the first is health promotion and 
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nursing care; the second is safety and convenience in the living environment; the third 

issue is the value for living including lifelong learning and inclusion; the fourth issue is the 

declining labour population. (Miura, 2012; as cited by Obi & Iwasaki, 2013). Smart City 

approach based on ICT has been seen as one of the major considerations in solving these 

aging society issues in the context of different countries (Yang, 2012; Iwasaki, 2012; 

Tanaka, 2012; as cited by Obi & Iwasaki, 2013; Philip & Williams, 2019).  

For the health and welfare of the elderly, there are many ICT initiatives. For 
example, medical consulting service based on cloud and visualization technologies is 

provided by many companies such as NTT Group (Miura, 2012; as cited by Obi & Iwasaki, 

2013). Additionally, ICT and robotics are used broadly in the nursing care services (Miura, 

2012; as cited by Obi & Iwasaki, 2013). Furthermore, Virtual Institution for older People is 

proposed in China. The concept of the Virtual Institution is to build an information platform 

to provide services, linking the needs of the older people with service providers (Xiao, 

2012; as cited by Obi & Iwasaki, 2013). Moreover, smart home-based healthcare 

technologies are well explored (Majumder et al., 2017). On the other side, it has to be 

emphasized that human care cannot be replaced by technological care in many scenarios, 

such as personalized/unconventional care, clinical treatment, technical nursing, and 

nursing based on relationships (Wei, 2012; as cited by Obi & Iwasaki, 2013). Philips and 

Williams (2019) suggest proxy internet use to address the problem that some elderly 

cannot use ICT devices due to their physical disability, but they also mention that not all 

elderly people have a trusted third party to turn to. Furthermore, the negative impacts of 

Smart Elderly Care need more attention, such as social isolation, communication 

problems, and privacy issues (Wei, 2012; as cited by Obi & Iwasaki, 2013). 

For a safe and convenient living environment, many ICT initiatives are in the 

market. On-demand transportation, optimal transportation schedule, online supermarket 

service (Miura, 2012; as cited by Obi & Iwasaki, 2013), bus reservation and emergency 

alert on a mobile phone (Ishihara, 2012; as cited by Obi & Iwasaki, 2013), smart home 

technology including emergency help system, vital signs monitoring, and fall detection 

system are all great examples (Peek et al., 2014; as cited by Peek et al., 2016). 

Additionally, the Sightfinder project of NTT Cyber can help the visually impaired 

pedestrians to get the real-time road conditions by using the Cloud (Yamashita, 2012; as 

cited by Obi & Iwasaki, 2013). For senior drivers, the Driving Safety Support System by 
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EVP Toyota Motor helps on coordinating with traffic signals (Kodaira, 2012; as cited by 

Obi & Iwasaki, 2013).  

For lifelong learning and social inclusion, many approaches are taken. For 
example, NTT cam contributes to e-government and e-learning based on two-way optical 

broadband services (Miura, 2012; as cited by Obi & Iwasaki, 2013). Virtual festivals 

promote activities for the seniors who cannot attend physically (Ishihara, 2012; as cited 

by Obi & Iwasaki, 2013).  

Governments and private sectors should collaborate to tackle the issues caused 

by the declining labour population. In contemporary society, the declining labour 

population supports the soaring retired population is not sustainable anymore (Ishihara, 

2012; as cited by Obi & Iwasaki, 2013). The outdated definition of the seniors as 65 years 

and above was established in 1965 (Ishihara, 2012; as cited by Obi & Iwasaki, 2013). 

Compared to more than a half-century ago, the people now at 65 have apparent 

differences in terms of physical and mental strengths (Ishihara, 2012; as cited by Obi & 

Iwasaki, 2013). Furthermore, life expectancy has been largely extended (Kang, 2012; as 

cited by Obi & Iwasaki, 2013). In responding to such a shift, many countries besides Japan 

are coping with the taxation and social welfare systems reforms (Ishihara, 2012; as cited 

by Obi & Iwasaki, 2013). For example, the retirement age in Singapore was adjusted from 

62 to 65 and eventually 67 in 2012 (Kang, 2012; as cited by Obi & Iwasaki, 2013). In 

Canada, mandatory retirement ended in 2006, starting from Ontario, and the last province, 

Nova Scotia, eliminated mandatory retirement on July 1, 2009 (CBC News, 2009).  It is 

hard for fewer working people to support so many elders. Why not reverse the 

demographic pyramid so that the elderly can support the young people? (Ishihara, 2012; 

as cited by Obi & Iwasaki, 2013). A similar understanding of aging is expressed by 

Suopajärvi (2016;2017;) that seniors shall be included in the problem-solving instead of 

being taken care of. Senior’s knowledge and experience are valuable assets to our 

society. One of the goals of ICT is to utilize the knowledge of seniors and to encourage 

the elderly to participate in the economy (Tanaka, 2012; as cited by Obi & Iwasaki, 2013). 

On the one hand, the seniors could get not only economic benefits (Ishihara, 2012; as 

cited by Obi & Iwasaki, 2013) but also better health (Yamashita, 2012; as cited by Obi & 

Iwasaki, 2013) with more active participation in society, for example, by providing online 

training for the younger generations or using robots in cooking etc. (Ishihara, 2012; as 
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cited by Obi & Iwasaki, 2013). On the other hand, the whole society appreciates services 

provided by the seniors (Ishihara, 2012; as cited by Obi & Iwasaki, 2013).  

Retirees are healthier and will live longer than before; unfortunately, their pension 
plans and savings will not be enough for the rest of their life. Retired workers need the 

help of technology to avoid being excluded from society (Maroto, 2015). At the same time, 

the governments need to create more jobs, train retired workers with new skills, and 

promote flexible workplaces such as Uber, Airbnb, etc., for half-retired people (Maroto, 

2015). Most importantly, retirees need to be active participants in addressing this 

challenge. As Maroto (2015) notes,  “It’s not what your city can do for you; it’s what you 

can do for your city”. In Canada, more and more seniors continue to contribute. In 2013, 

38% of seniors aged 65 to 74 engaged in volunteering actively (Statistics Canada, 2017 

B). In 2015, 19.8% of seniors (around 1.1 million) worked somehow, and 5.9% worked full 

time and all year (Statistics Canada, 2017 B). The work activity of seniors almost doubled 

from 1995 to 2015 (Statistics Canada, 2017 B). At the same time, the working seniors are 

more and more relying on employment income. Working seniors who depend on 

employment incomes as their main source of income increased from 38.8% in 1995, 

40.4% in 2005, to 43.8% in 2015 (Statistics Canada, 2017 B).  

The Shikoku project in Japan is an excellent example of involving the seniors in 
production with the use of smart technology (Yamashita, 2012; as cited by Obi & Iwasaki, 

2013). On Shikoku Island, there is a small town named Kamikatsu-cho, which is famous 

in the world for its online leaf business involving the seniors working and living actively. In 

this area, almost the entire aged population participates in this industry. The leaves are 

marketed to restaurants and hotels for garnishing Japanese dishes. Orders from markets 

arrive in the office, and then they are distributed to individual workers with a Docomo 

Tablet. These elderly go to the field or the hill to collect the leaves and sell them. These 

seniors earn around 10 million yen (around CAD $122,650) yearly. The use of ICT helps 

the seniors expend their dreams every day (Yamashita, 2012; as cited by Obi & Iwasaki, 

2013).  
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2.6.2. Seniors’ Attitude and Digital Divide 

A conventional assumption is that seniors are averse to technologies, even most 
of the policies are based on this assumption(Sakamoto, 2012; as cited by Obi & Iwasaki, 

2013). However, evidence shows evolving internet use among Canadian seniors. 

According to Canada Statistic, from 2007 to 2016, elderly Internet users doubled from 

32% to 68% (Davidson & Schimmele, 2019). Therefore, the future policies regarding the 

seniors shall be based on the fundamentally changed assumption that seniors do use the 

internet and ICT(Sakamoto, 2012; as cited by Obi & Iwasaki, 2013). 

Scholars also find that seniors are not homogeneous but are classified into two 
groups, “Active Aging” vs “Negative Aging” (Iwasaki, 2012; as cited by Obi & Iwasaki, 

2013). Just as WHO (2007) stated, Information technology is a boon by some seniors but 

a bane for others. Even the term “Digital Divide” evolved because the gap between those 

who can and those who cannot use the internet/ICT is becoming an issue (Yamashita, 

2012; as cited by Obi & Iwasaki, 2013). For example, in the Netherlands, the Internet user 

is 70% among the age group of 65-74, but only 30% of the age above 75; social media 

use is around 33% of 65-74 group compared to 18% of 75 and above (Peek et al., 2016). 

“Digital Divide” could cause negative impacts on the people who cannot use the internet, 

which is not just a feeling of inconvenience and exclusion but might be deadly (Iwasaki, 

2012; as cited by Obi & Iwasaki, 2013). In disasters, about 80% of victims are elderly 

people, especially the ones with handicaps (Iwasaki, 2012; as cited by Obi & Iwasaki, 

2013).  

In order to eliminate the “Digital Divide” and improve the ICT literacy of seniors, 
the whole society needs to work cooperatively (Miura, 2012; Kang, 2012; as cited by Obi 

& Iwasaki, 2013). For example, the Government of Singapore works with Voluntary 

Welfare Organizations, Non-Government Organizations and Industries to develop digital 

inclusion programs to engage the elderly by teaching them digital lifestyle skills amongst 

their peers (Kang, 2012; as cited by Obi & Iwasaki, 2013). Another scenario presented by 

Philip and Williams (2019) illustrates how the weak telecommunications connection to 

rural homes causes the difficulty of a smart aging village project. The governments and 

industry need to provide reliable digital telecommunications infrastructure (Philips & 
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Williams, 2019). Public computers and reliable internet tutors in community centers are 

important age-friendly features to eliminate Digital Divide (WHO, 2007).  

Another Challenge for the seniors is the rapid pace of technology change and 
device/software updates. IT technology-related devices and applications update so fast 

that the capability of accommodation fall behind due to the issues regarding “device 

maintenance, upskilling, data storage, capacity, and security” (Philips & Williams, 2019). 

For example, elderly people do not want their devices to be unusable due to the 

incompatibility with the new updated technical platform (Philips & Williams, 2019). 

Upskilling is also frustrating for the elderly to learn the new version of platforms.  

2.6.3. Senior’s Participation 

To manage this challenge of aging, to manage the turning of population dynamics 
and to take care of [the] elderly with dementia is a question of consensus,  it’s a question 

of balance of power of all those who are interested. It is a process of engagement and 

dialogue, and at the end of the day turning the longevity challenge or the aging challenge 

into an opportunity.  

------Hans Groth (President of World Demographic Aging Forum) 

Public participation and community empowerment are always essential in public 

administration. It is important to involve all segments of society. It is even more important 

to involve the elderly people to acquire their opinions and needs for aging/aged society 

issue.  

It is critical to hold meaningful senior participation. During the process, we need to 
pay attention to some critical notions: “public participation may form [a] new hegemonic 

paradigm that hides the existing power relations (Kesby, 2005); obliges everyone to 

become involved in the name of dutiful citizen (Ziegler & Scharf, 2013); decrease the value 

of participation in private spheres, like care and nurture (Minkler and Hostein, 2008); and 

only appears transformative but in reality, does not benefit the citizens (Yoshihama and 

Carr, 2002)” as quoted from Suopajärvi, T. (2016;2017;). In the project of Aging in the 

Smart City of Oulu in Finland, Suopajärvi, T. (2016;2017;) investigated participatory action 
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research (PAR) workshops which aim to involve seniors into public service design. Some 

findings in the process of the workshops are valuable to be considered while planning any 

public engagements with seniors.  

Modest seniors vs defensive city officials 

It is tricky to balance power in a workshop involving both senior citizens and city 

officials. On one side, the seniors are modest in their demands. On the other side, 

sometimes city employees easily start to defend themselves and list their services for the 

seniors (Suopajärvi, 2016; 2017).  

Mixed group vs exclusive group 

Suopajärvi (2016; 2017) found the performance difference between two modes of 

workshop groups: mixed group and exclusive group. The discussion within the exclusive 

city official group stays on the abstract and strategic level, and the perceptions of officials 

are often generalizations and focused on the elderly people in constant care. When the 

groups were mixed, the seniors could bring in their daily practices and ask practical 

questions.  

Who is the host? 

Suopajärvi, T. (2016; 2017) stated that open discussion would not start until the 
city officials are co-participants instead of facilitators. Normally the city staff organize 

participatory processes. Bureaucrats do not criticize the unbalanced social power but take 

it for granted (Greenwood & Levin, 1998; as cited in Suopajärvi, 2016; 2017). A third-party 

hosted workshop is considered to achieve a more open atmosphere. Suopajärvi, T. (2016; 

2017) argues that those participatory projects cannot be organized by governmental 

institutions. 

Location matters 

Location is sensitive to keep the power balance, so a conference room of 

community or NGO is preferred. Aiming to lower his own power position, Suopajärvi 

purposely dismissed hosting events on the university places. He also noted that the city 
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officials’ position was strengthened when the third workshop was held in the office building 

of the city. Some officials started to act as facilitators. And some of them chatted about 

issues that did not concern other participants.  
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Chapter 3. Methodology 

3.1. Research Design 

This research was conducted with qualitative data analyses of interviews.  

The semi-structured interviews began in June and concluded in October 2020. 
Interview participants were invited to participate in a 30-min interview on Zoom, an online 

audio/video platform. The interview was ten questions in total, but the semi-structured 

format allowed for flexibility. The questionnaire was focused on Smart City approaches in 

Nanaimo, concerning the main needs of the community, the will of approaching Smart City, 

the opportunity/barriers to approaching Smart City, the current digital mature status of their 

department, Smart City ideas in their field, the possible stakeholders of a Smart City, the 

possible partners, how to embed a Smart City strategy into the daily practice in their 

department/ in the City of Nanaimo, suggestion on the funding of Smart City projects.  The 

research involved participants from Nanaimo and the surrounding area. Because of 

COVID-19, the recruitment of interviewees was done via email through publicly available 

email addresses, and the participants were interviewed at Zoom meetings. The interviews 

were completed by October 2020, with five interviewees in total.  

The participants were identified through publicly available sources that list the 
names and emails of the research subjects. Potential participants include:  

• The Mayor and Council  

• Chief Digital/Transformation/Technology officer  

• Privacy Commissioner  

• All major municipal department heads  

• Industry insiders: Telus, Bell, Shaw and Allstream  
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• Academic Institutions: VIU computer science program  

• Utility Providers: BC Hydro  

• Private digital businesses/ groups  

• Nanaimo Chamber of Commerce.  

Most of the participants are involved due to their positions. These are individuals 

who are familiar with the City, the digital landscape, and likely with the concept of Smart 

Cities.  

Semi-structured interviews were chosen as a qualitative tool because of the 
exploratory nature of the research and the openness to new ideas and thoughts. There 

were ten questions, but the interviewee had the freedom to direct the interview in 

whichever way suited them and their expertise. It also gave the interviewer the freedom 

to do more probing and clarification of concepts and to direct questions toward the 

particular experiences of the interviewee.  

3.2. Collection Methods 

With the participant’s consent through a signed consent form, the interviews were 

recorded by the Zoom application. Furthermore, the app "Otter", a US cloud-based 

recording application, was chosen to process transcriptions.  

 After each interview, participants were sent a verbatim transcript using the Otter 
application with further editing for correctness. Participants were asked to review the 

transcript and to make any necessary changes or redactions. They were asked to provide 

any changes within ten business days. And all changes were made as indicated by the 

interview subjects. Interviewees had two weeks to either approve, redact, or withdraw the 

quotes used in the final analysis and discussion. The researcher will provide a copy to 

each of the research participants after completing the project. 
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Once the transcripts were approved, the initial thematic analysis began. Interview 

responses were analyzed through emerging commonalities and themes, as presented in 

Chapter 4 and discussed in Chapter 5.  

3.3. Ethical Considerations  

This research received ethical approval from Vancouver Island University’s 

Research Ethics Board on June 3, 2020. The information collected from participants were 

their personal opinions and perceptions on the application of a Smart City strategy to the 

City of Nanaimo. There is no direct benefit to participating in the research other than the 

noted development of knowledge. If Smart City principles are applied to Nanaimo, the 

research participants may feel that they were part of a project that created a more 

interesting city. 

The research does not involve the potential risk of harm to a community, an 
institution, or a defined social group. The research is intended to point out ways that 

Nanaimo could become a Smart City. The use of digital information to improve the civic 

environment is generally viewed as positive for a community. However, there are 

researchers and individuals who have raised privacy concerns and civil rights issues 

relating to the use of data to understand the movements and inter-relationships of people, 

goods, infrastructure, and services. The concerns with data use are discussed in the 

research; however, given that this study only researches Smart City approaches and does 

not apply them to the urban environment, the risk is considered minimal. 

Due to the nature of this topic, the study does not involve participants who may be 
in potentially vulnerable circumstances, or who may be placed in vulnerable 

circumstances because of the research.  

As noted previously, participants can choose if they wish to use their own name in 
relation to any discussion points or direct quotes, or use a pseudonym or general 

descriptor. Even if the latter two are used, it is possible that a comment could be traced to 

a participant, and that comment could cause harm if it resulted in the loss of privacy, loss 

of status, loss of reputation, or loss of professional/employment opportunities. The 
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participant was given the opportunity to edit their interview summary to lessen the potential 

for creating a vulnerable circumstance. It is anticipated that this action, along with the non-

controversial nature of the research, will mitigate this risk to the greatest extent possible.  

Participants were fully informed of the research prior to providing consent. Emails 
were sent to all interviewees to explain the purpose of the research and the interview 

process, and request their participation. Should they choose to participate, a second email 

was sent to set the time for the interview and also included the consent form. 

Such a written consent form for interviews was provided before the interview via 

email, so participants had time to review the document beforehand. Physical and digital 

copies of consent forms were kept by the researcher. The interview participants were also 

provided with a digital copy.  

Finally, the results of the study will be offered to each participant once the review 

and defense process is complete.  

3.4. Limitations  

For the recruitment process of the interview, it was difficult to achieve the desired 

number of results. It was hoped that 25 individuals would participate in this study, and 

there would be at least one representative for each of the identified entities. However, only 

five responses were received. More participants would present more comprehensive 

perspectives of Smart Nanaimo. Alternatively, less involvement might imply that not so 

many people are familiar with or have great an interest in this topic. Some workshops or 

webinars might be needed to spur the development of the Smart Nanaimo Strategy.  

3.5. Timeline 

A timeline chart presents the development of this research as Figure 12. The 

research was proposed in April 2020. An application for ethical review of the research was 

submitted to the Research Ethics Board (REB) of Vancouver Island University at the end 
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of April 2020 and was approved in early June 2020. The interviews were conducted from 

June to Oct 2020. The draft was completed in Dec 2020. The draft was then refined in Jan 

and Feb of 2021 and presented to the thesis committee in March 2020. The research was 

passed and completed in April 2020.   
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Chapter 4. Result Analysis and Findings 

4.1. Interview Analysis 

The interview analysis examines the five semi-structured interviews. The purpose 

of the interviews was to get the interviewees’ personal opinions and perceptions on the 

application of a Smart City strategy to the City of Nanaimo. The interviews followed a set 

of questions to guide the conversation, but the interview was designed to be driven by 

collaborative conversations between the interviewee and interviewer.  

While a larger number of interview participants was initially planned for, five people 
completed the research interview. However, these five participants are all familiar with the 

topic of Smart City and have great insights into it. Besides the first question, each of the 

other nine questions is a theme of the smart Nanaimo approach. These themes are 

discussed in greater detail in the following sections.  

4.1.1. Smart Nanaimo Approaches 

By answering the second question, “What would you see as the primary ways a 
Smart City approach could be used in Nanaimo?”, the interviewees shared their 

perspectives about smart Nanaimo approaches.  

Some of them mentioned that Nanaimo needs a Smart City strategy, which 

explains where we are going, how fast our pace is and how we get there, and the smart 

Nanaimo strategy should address the elements of the Official Community Plan.  

Furthermore, they recommended five focus areas where ICT and technologies 

could help.  

The first focus area supports innovation and development that enhance the life of 
the community. It finds a balance between livability and economic growth, and explores 

how technology can be enabled for that.  
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The second area of focus is public engagement, the linkage between the public 

and the city. The public needs the tools and technologies to connect and engage with the 

city and ensure the city is responsive to their needs. The participants pointed out that the 

local government is the government where the community interacts most, maybe more 

than the provincial or the federal government. It is essential for the city to ensure ongoing 

engagement with the public.  

The third focus area is how a Smart City encourages economic development. The 
digital infrastructure is fundamentally necessary to attract technology companies and other 

digital-first companies. Looking at the economic impact of COVID, interviewees 

emphasized that digital connectivity is not just nice to have, it is a human rights imperative 

to be digitally connected. There is a wide spectrum of potential projects. One of the 

fascinating initiatives might be clean technology. An interviewee believes that Nanaimo 

has an opportunity to be a living laboratory to support clean tech. A Smart Nanaimo can 

enhance services on safety and security of clean technology.  

The fourth focus area is how to leverage Smart City technologies, including 
everything from social housing to the services that the city provides citizens. One of the 

respondents identified active transportation and the whole area of transportation as a 

critical area that Smart City technologies can help. The possible initiatives could be an 

intelligent vehicle routing system based on Smart City infrastructure, smart technologies 

for railway moving freight efficiently, interactive mapping technology for 

biking/walking/hiking routes, intelligent routing system for ferries, or the whole smart traffic 

system. The interviewees also emphasized the livability and the environmental 

sustainability of the city. By given visibility on the connected IoT (the Internet of Things) 

ecosystem, the public could play an important role in helping with green initiatives and 

conservation. For example, by using intelligent water meters, people could be aware in 

real-time of their water consumption. Solar panels could play a role in the public electricity 

grid. Technologies could also help in monitoring air quality as the weather in the south of 

Nanaimo can be different from the North. As an island city, Nanaimo is looking into the 

best use of recycling and waste management and reducing our footprint. Technologies 

could help us with intelligent garbage truck routing and the process for recycling and reuse.  
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Finally, Nanaimo ideally will become a learning city, a city that faces its challenges 

with agility. While the pandemic of COVID-19 impacts each people’s daily life, it is 

changing the operation of our city as well, from the recreational spaces to the businesses 

and the city services. Nanaimo needs to be a learning city that can learn quicker and better. 

Smart City technologies could support inclusive learning from elementary to higher 

education, promote learning at home, and facilitate learning for and in the workplace. For 

example, the City of Nanaimo is working on a digital workplace strategy for city employees. 

The city staff who work on sites as building inspectors or bylaws enforcement officers will 

have the same technologies to work efficiently as those in the office.  

The participants also said that we should address the growing application of 

cognitive computing, machine learning, computer vision, artificial intelligence on the 

problems the city has, such as homelessness. Smart City initiatives should take care of 

the most vulnerable.   

Densification in terms of smart cities would consider relating land use and 
transportation, trying to organize density, for the most optimal utilization of those services. 

It speaks a lot about the organization of land uses in terms of transportation and all 

amenities to efficient land-use decisions. It is a constant challenge that most cities face 

when they do not have constraints. Nanaimo has mountains, lakes and an ocean that 

constrain us, but if there are not limits constraining a city in the way that it grows or shaping 

the way it grows. Land use should be defined in the Smart City strategy.  Hammad et al. 

(2019) demonstrate how to optimize sustainable zoning, land-use allocation, and facility 

location in Smart Cities.  

A consensus of these interviewees is that Toronto mode is not in favour. Toronto 
was thinking more about the Internet of Things, such as real-time tracking of garbage 

collection and related infrastructure. One public servant said:” If you think about smart 

cities like that [Toronto example], then I would not say that what we do in the city is part 

of that, but if you think of it in trying to make the lives easier for citizens, then we do parts 

of smart cities.” Similarly, a citizen respondent said: “That was a big investment, people's 

largest investment. A few hundred thousand dollars they put down. Many of these people 

cannot even communicate with their strategic counsel about how the money is being 

spent.” 
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The City of Surrey is mentioned as a preferred precedent for municipalities of BC 

for online applications. One respondent explained “We look to them or Vancouver to see 

what we should be working towards. They're bigger [and] have more resources [than 

Nanaimo], and so it matters more, but they are definitely ones that we keep an eye on in 

terms of what we can do.”  

Moreover, people see smart Nanaimo as a collaboration. The Smart City 
evolvement will require not only continued coordination with city staff but also more and 

more engagement with citizens around how the technologies can make their lives better 

or what nice to have. Everyone can come up with Smart Nanaimo ideas. The city gets 

many requests and works on them. For example, the crime map was requested by citizens 

and was finally realized by the RCMP.  

Finally, it is clear that the incremental approach is the path for Nanaimo. One 
respondent exclaims that “Nanaimo takes different ideas and moves them forward, but we 

just do not put them under the umbrella of Smart City because Smart City tends to be 

really large things, but I would say we incrementally move one small step towards better 

technology.” 

4.1.2. Interesting 

Depending on each interviewee’s unique position, five of them examined if there 
is interest in becoming a Smart(er) Nanaimo from the perspective of the city and the public.  

The interviewees mentioned that the city has a long history of approaching more 

and more digitalization. It started off with word processing, and then it grew into a digital 

database of all the city assets. The city has $3 billion worth of assets, including 

underground sewer, water, buildings, roads, sidewalks and streetlights. All of that is digital, 

and it is all in an inventory. We have done a great job at recording information. The next 

step is to explore how to use that data to make better decisions. We have 166 separate 

business information Systems. As we start evolving, coordinating and integrating our 

thinking, there'll be more and more alignment with that, so I feel the city has been very 

progressive in thinking around the use of technology to improve all the city services. There 
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might be some applications that we would need to look into, for example, a single digital 

twin model, where we can model the behaviour and impact of city services with each other.  

“There's a level of comfort with the public when they're participating in any way 
with the smart tools that we're creating, whether it is payments of dog licensing online or 

they're applying for homeowner grants,” as a city staff member observed of their work. 

Nanaimo provide many online services. Smart Nanaimo could develop those further such 

as virtual public participation. 

The public’s acceptance is depending on the definition of a Smart City. The citizens 

definitely do not want something like Toronto tried. A Smart Nanaimo strategy addressing 

the real pain points would be welcomed. Many of them think the most important role we 

play in terms of smart solutions is going to be information sharing and communications. 

For example, what's happening in the city? Where do the tax dollars go? Who do the public 

call if they have a problem? Advancing information sharing and communications is a key 

field to benefit our community with smart solutions. For example, a citizen interviewee 

expressed a great interest in utilizing open data to understand more about the public’s 

thinking, how their tax dollars are spent, and how the decisions are made by elected 

officers. When information is coming more online and connected, data will be more open. 

Smart City technology is seen as a way to help the city to serve the citizens better and 

stretch tax dollars.  

4.1.3. Barriers  

The interviewees assessed barriers that would impact opportunities in Nanaimo. 
In general, seven barriers were considered.   

The main barrier is cost and resources. On the one hand, it is a balance between 

the citizen’s will to pay versus what service could be delivered. For example, if it costs $50 

million to implement a full Smart City in five years, are our citizens willing to pay an extra 

million dollars a year or $10 million a year to have that functionality? That's a really simple 

version of how cost impacts. Furthermore, it is not a simple mathematics issue but is highly 

related to communication-based trust, which is discussed in the next paragraph. On the 

other hand, there is a limited resource. Just as a city staff said that they are busy, so 
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finding the time to create these tools is challenging. It is always something they do on the 

side of their desk. Furthermore, some Smart City projects could increase cost, such as 

remote public hearing. There is a cost to have more staff physically at the venue if the city 

needs to manage both remote and in-person participation. So, it is important to ensure 

Smart Nanaimo adopting at the right part of the adoption curve, and it does not become 

too complex for a small city to bear.  

Another challenge is communication not only within the organization but also with 
the public. Better communication is not only an area benefited by using smart solutions 

but also a critical condition to develop smart Nanaimo. On one hand, Smart City 

approaches demand city staff to work smarter and share information better across 

departments. However, everybody's stuck in their own departments and not having 

conversations between departments. In order to avoid silo thinking and silo planning, city 

staff have had many meetings over many projects in the past and built relationships with 

other departments internally. When COVID-19 hit Canada, city staff were forced into new 

methods for sharing information within the organization and with the public. On the other 

hand, Smart City approaches need to collaborate with the public. By enhancing the 

communication with citizens, the trust between the city and the public will be established. 

When the people see the good work that the city has done, the public would appreciate 

paying taxes by realizing the benefit they get. Communication is seen as the biggest 

challenge from both sides. Not only many city staffs mentioned this, but also citizens 

emphasized it as well.   

The third barrier is resistance to change. There is a reluctant mindset to change 

the status quo. It might be easier to do things in the old way. People find, like any growing 

smaller midsize city, there is a resistance to change in general in Nanaimo. Changing is 

always a challenge for individuals. It is also difficult for the organization to make big 

changes. One of the reasons is the heavy workload and limited human resources of city 

staffs. It is a challenge for them to find time for creating these tools. Another reason is the 

fear of the unknown, which the city staffs have been working towards overcoming. Such 

a change means not only possibly financial cost but also potentially legislative risk. A city 

staff emphasized, “Looking at our legislative authority and making sure that any changes 

we're making are always in line with what we are allowed to do and what we are required 

to do as a local government. That's often a greater challenge.” Furthermore, it is also 
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difficult for citizens to accept and adapt to changes. Not that it cannot be overcome with 

good instruction, familiarizing the public with something new can always be a barrier. It is 

critical to ensure the initiative fits well into the needs of the public. Otherwise, the city 

spends a lot to build the application but not so many would come to use it.  

The fourth barrier is the worries about privacy and security. Nobody wants a 
surveillance state. COVID and contact tracing may be making us move in that direction. It 

is important to balance the data collection with citizen’s rights to privacy. Furthermore, 

there are concerns around the radiation from 5G antennas, whether those have health 

impacts. Moreover, people are worried about the security of the system. For example, who 

would own the data? Who and how to maintain the system? A citizen who has experience 

with software explained his worries as below.  

There needs to be some consistency from Council to Council so that that 
information is continued to be properly managed and working. As an example, a 
software company builds them software. They do it one time, providing no further 
support. Ten years later, that company is having to redo everything, because the 
updates were never done, and technology changes become useless, and you have 
to start all over. So, if they have a way of making sure that however they build, this 
is part of the system, or have a tech team in house, not a software company, but 
you need that team in there to have some consistency. Because even with 
companies that build the software ten years from now, they could be long gone. 
It's very difficult for one programmer to pick up on the work that was done by a 
previous company because everybody kind of writes codes a little differently.  

The fifth barrier would be the digital divide. With COVID, the city had to change 
city processes to be touchless and digital overnight. Digital connectivity for citizens is 

becoming a right, not a privilege, as more and more government services go online and 

self-service. There has to be connectivity for all.  

The sixth barrier would be considered as the evolving standards. A water meter in 
residents’ homes lasts a long time while standards are evolving endlessly. It is true that 

there is backward compatibility in standards evolving. For example, an old cell phone can 

connect with a new network that is backwards compatibly. However, for the security of the 

life-critical systems (such as the water treatment plant, the sewage, the fire, and ammonia 

plant for ice), there is a security risk with the evolving standards. The life-critical systems 

do not change at all, but they demand better data analysis to get remote monitoring, which 
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is married up to the evolving information technology. At that interfacing point, there are 

security risks. It is important to ensure no air gaps for life-critical that people rely on. 

The seventh barrier might be figuring the pain points. Because of the smaller size 
of Nanaimo, it does not have similar pain points with the large cities as traffic congestion. 

In Nanaimo, the conversations tend to be more about social programs and citizen 

opportunities, which are untouched areas in most metropolitans’ Smart City approaches. 

Some people mentioned that “everyone in Nanaimo does not have the same idea about 

the thing that we need to fix.” This implies that each problem might not attract enough 

attention, and power balancing in public engagement might be critical.  

4.1.4. Readiness 

Interviewees discussed the readiness of Smart Nanaimo from three views, 
including the public, the organization, and the infrastructure/standards.  

From the perspective of the participants, there is a general readiness to become a 

Smart City. Nanaimo is a technologically friendly city. The university helps spark a thirst 

for knowledge. The cultural readiness of Nanaimo becoming smarter is definitely there. 

Nanaimo has many young and bright people including our leadership on Council. The 

citizens are further ahead from the adaption readiness perspective than we give them 

credit for.  

The bulk of the citizenry is ready for technologies, even though some of them still 

want to pay taxes in person. It means that it is still necessary to keep channels available 

for those who do not have access or digital literacy. In many aspects of people’s lives, 

they can get services online. Matching citizen readiness to the city services is a way that 

our city gets ingrained into their digital lives. That would mean online taxation, licensing, 

and services. For example, the waste collection app tells the people what to put out on 

the curb on which weekday, and that is a huge adaptation. An interviewed city staff 

expressed the citizen’s readiness with poetry-like words, “a canary in the coal mine tells 

us people want ways of engaging with the city.”  
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City staffs have a great passion for bringing technologies into the consolidated 

system to elevate its intelligence. The city of Nanaimo, as an organization, is getting 

pressure from the public, the politicians, and the counsellors to improve in order to do a 

better job. They always look across Canada and see how other municipalities are doing. 

The city of Nanaimo is composed of very motivated staffs. Their workload is getting 

heavier, and they are facing more challenges all the time. So, they're always looking for 

ways to adapt. They think Smart City technologies could be a path. Bill Sim, Manager of 

Engineering & Public Works, expressed, “Fortunately, we have these tools of technology. 

We have systems out there. We want to try and bring into one sort of consolidated system.” 

There are issues with the readiness surrounding infrastructure. There are some 

areas in Nanaimo with very poor wireless radio coverage. So, there may not be 

connectivity for everybody in the city. Furthermore, Vancouver Island doesn't have great 

redundancy for network connectivity. Network redundancy is to provide backup or failover 

for protecting the critical data path, so people could continue operations when a network 

outage happens (Millman, 2018). But the biggest problem is the definition of standards 

around the Internet of Things. Many technologies are emerging, the standards are 

evolving, and the laws are developing. These uncertainties imply a kind of 

unpreparedness.    

4.1.5. Smart City Ideas 

Smart City ideas could be diverse to different people. The participants contributed 

many Smart City ideas from macro to micro.  

One of the big projects that many interviewees are hoping to work on is asset 
management. The City of Nanaimo has $3 billion worth of assets, including roads, sewers, 

stop signs, and bridges. Those assets are all encapsulated in a management system to 

ensure they are used, maintained, and replaced intelligently.  

It might be interesting to build a digital twin model so that a digital representation 
of the city could be simulated as an ecosystem. The digital twin model is evolved from the 

geographic information systems. Such a digital twin model is not only to provide the local 
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government with a much better sense of how to support our community better but also 

facilitate the communication between the public and the city.  

There are many initiatives to improve the city’s service. One good example is the 
smart water meter. Forty years ago, the city had water meters throughout the water system. 

The next level is that information gets fed back to the city and the residents digitally. The 

residents would know their real-time water consumption or daily consumptions, similar to 

what BCHydro does now. A smart water meter project could engage people in water 

conservation. Another example is smart streetlights. Smart streetlights could detect traffic 

and turn on or off the lights automatically. Smart lights also feedback traffic information. 

More biking infrastructure will be offered if the collected information shows where cyclists 

are. The traffic information collected by the smart streetlights could help people move 

smartly.  

Smart City program also could do more on coordinating among utility suppliers and 
smartly marrying their technologies into one system, for example, integrating smart water 

meter and smart gas meters into one data collection network.  

However, not all the Smart City project has to rely on the vast investment on 

infrastructure. Nanaimo has already had lots of data in its systems. How to smartly utilize 

these data should be a direction. One of the datasets is the information in the city’s GIS 

system, which is open to the public. Right now, GIS data is just sitting there as an 

unexploited gold mine. How to take advantage of GIS data could be a topic of Smart 

Nanaimo. One possible approach is to use GIS data in the city’s asset management. For 

example, the current GIS database only shows there is a concrete sidewalk on Road X. 

The next level would be to integrate the problem reporting/fixing management system with 

GIS data.  When Citizen X phoned in and reported a crack in her sidewalk and Staff Y 

went there and fixed the crack, then that information gets recorded. And if Citizen X 

phones again and says, “my sidewalk is cracked,” the city will realize it is a repeat problem 

that they should replace the whole sidewalk, or they should change the material. Another 

unexploited database is the SCADA (Supervisory Control and Data Acquisition) system 

that controls all of the infrastructures. Nanaimo has technology all through infrastructure 

systems and buildings to do many measurements. For example, in the water system, flow, 

water quality and pressure are measured from thousands of points. The data is all 
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captured in the SCADA system. The SCADA system can control and record all of the data 

points at eight-second intervals. Integrating with the SCADA system, GIS data and city 

asset management system would improve the city’s assets management. In that way, the 

city’s assets are managed intelligently and proactively, including all infrastructure systems 

or sanitary sewer, or water, buildings, roads, and streetlights. 

A citizen interviewee, who is a business owner, mentioned that we could get data 
from private companies as well. Their company has data collected. If there are companies 

that can volunteer anonymous data to make projects work, the City of Nanaimo will not be 

responsible for collecting the data because it is very hard to get it. Partnering with 

companies who volunteered the information not only helps their own business but also 

benefits our community. That might be an approach of collecting data with less cost. 

Another possible direction might be more activities online, which is not costly either. 
It could be a smart business. For example, both the city’s planning section and building 

section are receiving applications digitally now. The planning division is receiving the 

documents electronically. Since they have many departments refer to, they are going to 

continue on the path of better interdepartmental sharing of information and reviewing as 

part of their development approval process. The building division has gone one step 

further. They have building permit applications where they have electronic signatures, so 

they've gone through a more rigorous process to use DocuSign software to make sure 

that people are providing the information but also giving their authorizations electronically. 

It could be virtual public participation as well. The City of Nanaimo is currently running 

Reimagine Nanaimo project on its website to update a batch of strategic policies, including 

OCP. Especially now, during the COVID pandemic, there is going to be more electronic 

public participation that way. 

Some Smart City projects do not cost a lot but could improve efficiency. For 
example, it is recommended that Nanaimo could manage the city’s assets more 

proactively than reactively. Instead of responding to crises and problems popping up, it 

would be cost smartly to proactively take care of maintenance issues before they become 

big problems. It would not take away from jobs required but help those people manage 

their time, tasks and priorities better. One of the projects mentioned repeatedly by many 

interviewees is asset management. Nanaimo has $3 billion of city assets. If those assets 
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could tell us when they need maintenance or repair or when they do not need it, we can 

gain massive efficiencies. This is another pain point seen by both citizens and the city.  

Some projects cost less but have a great effect on economic development or social 
connection, like shared services.  In a tourist city like Nanaimo, shared service is greater 

rather than public transport. Shared service is just easier to get around without having to 

know the public transportation system. The transit system is pretty specific to the 

residence. For tourists, it is much easier to get an Uber than to figure out the bus route to 

their destinations. So shared-ride services are helpful.  

One more possible initiation could be improving our web-based information and 

services. This point was mentioned by both citizens and city staffs. A citizen said that it is 

a maze to find the right person to answer a question. It happened to coincide that a city 

staff recommend creating more of a one-stop business hub of information and access to 

services. If the only person who knows where to direct calls is the switchboard, that's a 

problem. There may be something we can do better for helping people to self-select their 

service and figure out whom they need to speak to by themselves. 

Moreover, Smart City projects should be evaluated from both social benefits and 

economic costs. For example, since COVID-19 hit Nanaimo, the City of Nanaimo has 

taken some remote participation in public hearings. The public can watch council public 

hearing live streaming with very minimal delay. They can call in to comment on an 

application. With the first remote hearing, it is good to find that such remote participation 

did not narrow the demographic. However, there's more work on the city end. The city 

needs to manage both remote and in-person participation. So, there's a cost to have more 

staffs physically at the venue.  If there are not the physical distancing requirements in a 

post-COVID world, we may not have to have as much support in that. We can allow the 

public to just enter the building as they wish. But we still allow this remote virtual 

participation. 

4.1.6. Size and Location Impact 

Interviewees looked into the size and location of Nanaimo from a broad view, 
including history, culture, density, geography, resources, and management.  
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From a historical and cultural view, the City of Nanaimo in 1975 amalgamated 

several small communities into the existing city, creating a 25-kilometre-long city. Over the 

last half-century Nanaimo has increased in density, filling in the gaps between those small 

communities. However, many residences still have the desire to keep the small-town feel. 

At the same time, Nanaimo had many migrants move in and reached a population of about 

100,000 people, which is shifting Nanaimo towards becoming a relatively large centre. 

Nanaimo is in a transition period, just on the cusp of being a big city, growing up from a 

small town. And such a huge transition just takes decades to mature. 

As a mid-sized city, Nanaimo has limited resources on funding and technologists. 
City staffs said that Nanaimo has a relatively small amount of funding like other small cities. 

But Nanaimo has big-city ideas and needs to evolve to be manageable. With the limited 

resources, obviously, there is a need to reprioritize issues and projects. There are going 

to be competing interests and many pressing issues in our community as homelessness, 

affordable housing, and infrastructure that need to be upgraded. So taking part in the 

Council budget to go towards smart solutions, it is better to have multi-benefit projects. 

Some interviewees concern that Nanaimo may not have the bench technologists to 

provide the knowledge, leadership and capabilities to implement smart Nanaimo projects 

without help. In contrast, others held a different opinion that Nanaimo is a literate 

technologically friendly city. It has a university, and the university helps spark a thirst for 

knowledge. Nanaimo is not the as young and vibrant community as others in British 

Columbia in Canada. So, it will take more work to attract knowledgeable technologists to 

work here.  But it can be done absolutely if the city is open to looking at the digital 

workforce, working with all the partners and suppliers to enable that. Coupling with the 

livability of a smaller center, this human resource issue can be addressed. 

From a geographical view, Nanaimo is a 25-kilometre long city with crazy 

topography. It is very expensive for infrastructure because it is so stretched out. The roads, 

sewers, water mains are long; landlines and fibres are long as well. Besides its topography, 

Nanaimo is located on an island that does not have many points of entry. These factors 

will increase the cost of smart infrastructure.  

Nanaimo has a relatively low density. The low density could be the physical 

impediment to Nanaimo because we need some sort of communication. But the population 
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density in the downtown area is increasing, so downtown would be the best area. The 

Smart City has to be in the city core to begin. 

The flip side is, as a mid-sized city, Nanaimo has its unique advantages. Compared 
with the bureaucracy of larger cities, Nanaimo can be far more agile. And Nanaimo can 

move from ideation to implementation more quickly and readily. Furthermore, pilot 

approaches are at a lower risk than a larger city. Nanaimo doesn't have necessarily the 

technology hub that other urban centers have. Nevertheless, Nanaimo can be a leader in 

experimentation in the space if our community has the will.  

4.1.7. Demographic Aging Impact 

Five participants examined the demographic landscape in Nanaimo and evaluated 
its impacts on Smart Nanaimo. In their concepts, Nanaimo is an aged city but not super-

aged. Nanaimo still has time to be prepared before it gets super-aged. Furthermore, 

Nanaimo’s aging demographic would not encumber Smart Nanaimo.  

The aging demographic would be a challenge. It is believed that the Smart City 

has to have technology companies, incubators, support from the governments, and people 

supporting smart technologies, which is usually a younger cohort. Younger people would 

be more interested in having high tech. So the aging demographic is a challenge. On 

another side, it also implies that Nanaimo needs to adopt Smart City approaches quickly 

to face the challenges of an aged community.  

The participants also pick their own personal observations in their life and in their 

work. They found seniors in different age range have different comfort levels with 

technologies.  

The seniors aged above 80 use technology, but they're clumsy with it. Using 

computers and cellphones is normally an uphill battle for the majority of them. Some of 

them leave their cell phones off unless they're going to make a phone call, so it is hard to 

phone them. Even some technologies do not demand any interaction, most of them would 

still refuse. Like one of the participants expressed, “I don't know if it is cultural or if it is just 

a very personal thing whether my parents would be comfortable being monitored. I would 
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predict that if I said, ‘Hey mom and dad, I want to put some cameras around your house,’ 

my parents would react negatively. I suppose we tend to think of ourselves as more 

independent”. It shows there's a lack of comfort somehow. However, that'll change as 

generations get older, because the internet's always been in existence for the subsequent 

generations. 

In general, seniors younger than 75 years are comfortable with technologies. 
Everyone has a smartphone, and even they are at 70. They are very savvy and have been 

extremely adaptable, living through all the societal changes caused by technologies. Due 

to COVID-19, some of them are being forced to only communicate with their children by 

zoom, Facebook, or Facetime. Their communication is not limited to the letter, mail, phone 

anymore, but extends to email, zoom, Facebook, Facetime, etc. They have the ability to 

participate in Smart Nanaimo.  

The digital divide does exist. There is still someone that won't participate virtually. 
A planner observed that some people do not even have emails, and they do not even use 

the internet. So, they're just absolutely not going to participate in any of those smart 

solutions. And we still have to provide always an in-person contact.  

It is also found that the older population really cares about senior programs like 

recreation programs. However, no participant knows what Smart City initiative our 

demographics would want. 

It would be great if Nanaimo could become a technology hub. It would not only 

benefit the Smart Nanaimo program but also make our city younger. The young people 

usually move out of town because there are not many opportunities for them unless they're 

in forestry, a declining industry. So, if Nanaimo was a technology hub, it would attract more 

young families and further change our demographic landscape. 

4.1.8. Organizational Structure 

Participants explored how various partners can work together to initiate a Smart 

City project and Who would lead this project. The Smart City approach in Nanaimo is not 

well defined so that there is a bit of risk and ambiguity with the approach.  
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Who should be the lead? 

From the strategic level, the leadership of the Smart Nanaimo program has to 
come from the top. The mayor and the city managers have to see the benefits for the 

community. We need to make sure that the Smart City program is in the Community Plan 

and there is buy-in by city management. And then, we can put structure around that, pull 

the partners, and prioritize all the issues need to deal with.   

The leader of different Smart City projects depends on each smart solution. If it is 

infrastructure-based, it is probably city-led, for example the intersection and the traffic 

lights intelligent control system. The project of putting electronic reader boards on the bus 

shelters to give people real-time data of scheduling was led by the TransLink and Regional 

District of Nanaimo transit. But other initiatives for information sharing, whether it is helping 

people to pay fees and dues that they owe to the city or to access information that the city 

would provide, is really led by the city. Some projects might be led by the associations. 

For example, Nanaimo’s Age-Friendly city plan was not led by the city but by an outside 

group, the Nanaimo Seniors Task Force (NSTF). The city supported it, and the council 

endorsed the plan. An interviewee suggested that, based on their great experience of 

working for and with the seniors, the city should consider undertaking or working with them 

on more projects or initiatives supporting our seniors demographic.  

Who should be involved? 

Everyone agrees that the Smart City program is a team sport that will require the 

involvement of many diverse sectors. People think that it’s all a partnership, and there are 

innovative Islands looking to expand. This means the knowledge workforce on the island, 

cooperation with the regional district, learning best practices from other cities. Furthermore, 

public engagement is essential, and the Smart Nanaimo program needs to involve many 

stakeholders. Some stakeholders are mentioned as below:  

• The City: The city should not be in the business of providing internet service 

that’s being dealt with by the private sector. But how to use smart devices, 

the Internet of Things, and the Smart City principles to become a 
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responsive city, to make our community better, to make our public more 

educated and more interactive are the city’s responsibility.  

• Academia: The university is where to get progressive thinking. And the 
university might have projects that can help residents in Nanaimo. 

• Technology companies: We need to realize that vision to technology 

companies so that they can see opportunities in Nanaimo.  

• Service providers: such as TransLink, the Regional District Transit 

Authority and so on. 

• Associations presenting interest of unique groups such as Nanaimo 
Seniors Task Force: Nobody understands seniors better than them. Should 

the city undertake or work with them on some projects to support our 

seniors demographic? 

Public engagement is starting more and more with smartphones. With the collector 
applications for reporting graffiti, a pothole, or a traffic jam, or a homeless encampment, 

the citizens get automatic feedback from the city about making the city better for everyone. 

So once more and more established, digital participation will change the public’s minds 

around the benefits of continuing to look at digital technologies to support the growth and 

quality of life in the community. 

Procedure 

Anyone could come up with a good idea. If somebody identifies a problem in the 
community or got an idea, and report to the council, then the council could assign the task 

to the city. So, the identifying of the business problem, or the organizational problem, or 

the citizen problems could be anyone. Identifying the pain point is the tricky part, and it is 

the first step. 

Budget 
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Budget is always a problem. The business planning mechanisms are very 

evidence-based. Without clarity of vision and clear deliverables along with the roadmap, 

that would be a challenge. But if the city, the citizens, and the council can see how the 

initiatives could improve quality of life, those initiatives will be supported. Many of them 

are kind of no-brainers. For instance, a smart management system could help this city 

manage the city assets proactively. If the system could tell when a road needs 

maintenance or repair or when it doesn’t need it, we can gain massive efficiencies. There's 

a huge upside just on the public works and engineering side of the city that we can make 

traffic smarter. So, the cost does not matter when the benefits from the total cost of 

ownership return on investment. If we do it in an evidence-based approach, these 

initiatives will justify themselves. So, even peoples are saying “there's no money,” “it's 

impossible,” and “we have to be very careful stewards of public funding,” “the benefits we 

can get by bringing that cognitive layer to the city will be huge” (cited from an interviewee). 

Information Resources 

MESA Committees & Groups: a committee to share best practices. Manufacturing 
Enterprise Solutions Association (MESA) International is a not-for-profit community of 

industries, students and academia to share knowledge of the application of information 

technology and management practices (Industrial Internet Consortium, n.d.).   

Sister cities: Their partnership and experience of the Smart City program are 

essential.  

4.1.9. Other comments 

The concept of a Smart City is very nebulous. It'd be nice to clarify it concretely. 

For instance, smart cities have these characteristics, and they do these types of things. 

People do not like to think of Smart City as just IoT and in sensors but as a holistic 

approach that requires looking at multiple personas and how do people interact with those.  

Someone commented that almost every industry had been disrupted by 

technology. For example, during this pandemic, Australian airlines were destroyed by 

zoom. The fact is that business travellers do not have to travel because they've learned a 
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new way of communicating. Technology is changing everything and will continue because 

there's ingenuity, and people want to find different ways. The good side is that when we 

displace a job with technology and another job comes up. There is a great balance there.  

An interviewee commented that the Smart City approach requires design 
approaches. His expression is an excellent commentary on the issues relating to the 

Smart City.  

 The first step is to understand the true needs of the clients, the public. Henry Ford 
said before he built the Model T, if he asked his customers what they wanted, his 
customers would say they needed a faster horse, not a car. This example reveals 
that the public may not be able to imagine everything, but public engagement 
needs to come in line with all the design elements we use in technology. It means 
that to figure out what people want, we have to be put in their shoes. For Smart 
City projects, we also have to look back to the principles of design thinking, 
empathy. What are the pain points as they interact with the city and its services? 
If we think of the city as a system, we're going to need to think about citizens as 
users in that system. And everything from policy to technology to cost will have to 
be considered in that. Secondly, the pilots and the experimentation are important. 
Not the Big Bang, not putting wireless coverage throughout the city, but a little bit 
of experimentation. And it will have to be able to partner fluidly with technology 
companies and service providers.  

4.2. Key Findings and Suggestions 

4.2.1. Suggestions on Smart(er) Nanaimo 

From the interviews it is determined that Nanaimo is ready to be smarter, and 
COVID-19 provides a good opportunity for the Smart Nanaimo program. Becoming a 

technology hub, probably an experimental base for Smart City technologies and policies, 

might be a choice for Nanaimo. A Smart City Strategy is needed for a digital Nanaimo. 

Finally, the researcher advises preliminary public participation, essential partners, and 

considerations about the projects for the Smart Nanaimo strategy.  

4.2.1.1 Timing to Be Smarter as a Technology Hub 

It would be beneficial if Nanaimo could become a technology hub, as suggested 
by a citizen during the interview. It would not only benefit the Smart Nanaimo program but 
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also make our city younger. The young people usually move out of town because there 

are not many opportunities for them unless they're in declining industries such as forestry. 

If Nanaimo was a technology hub, it would attract more young families and further change 

our demographic landscape. 

Essentially, Nanaimo would be considered as an experimental base for Smart City 
technologies and policies as recommended by a city staff. Firstly, the small scale of 

government enables better communication with the public, resulting in faster buy-in from 

the residents and quick actions (Evergreen & Code for Canada, 2018). Secondly, because 

of less focus, as a smaller city, Nanaimo is more flexible for experiment than the larger 

cities (Evergreen & Code for Canada, 2018). Thirdly, for the smaller size of the community, 

Nanaimo is much easier to measure new technology or policy’s impact on the community 

(Evergreen & Code for Canada, 2018).  

According to the literature review, it is found that foundation readiness is there for 
Nanaimo. “[Smart City] solutions are built on a foundation of high-speed broadband and 

open data with policies for data inclusion and data privacy” (The Canadian Urban Institute, 

2018). First of all, the municipality is well served by a diversity of telecommunication 

providers and is linked by multiple data cables ensuring available and reliable connection 

(City of Nanaimo, 2018). Furthermore, the City of Nanaimo has released Open Data with 

policies for data inclusion and data privacy side on June 9, 2017 (City of Nanaimo, 2017 

June 9). 

The interviews revealed that the city has a long history of being an early adopter 

of digital technologies. It started off with word processing, and then it grew into a digital 

database of all the city assets. The city has $3 billion worth of assets, including 

underground sewer, water, buildings, roads, sidewalks and streetlights. All of that is digital, 

and it is all in an inventory. The city has done a great job at recording information. The 

next step is to explore how to use that data to make better decisions. Furthermore, the 

City of Nanaimo has 166 separate business information Systems. As we start evolving, 

coordinating and integrating our thinking, there'll be more and more alignment with that.  

So, the city has been very progressive in thinking around the use of technology to improve 

all the city services.  
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City staff have a great passion for bringing technologies into the consolidated 

system to elevate its intelligence. The city of Nanaimo, as an organization, is getting 

pressure from the public, our politicians, and our counsellors to improve in order to do a 

better job. They always look across Canada and see how other municipalities are doing. 

The city of Nanaimo is composed of very motivated staffs. Their workload is getting 

heavier, and they are facing more challenges all the time. So, they're always looking for 

ways to adapt. They think Smart City technologies could be a path. Bill Sim, Manager of 

Engineering & Public Works, expressed, “Fortunately, we have these tools of technology. 

We have systems out there. We want to try and bring into one sort of consolidated system.” 

According to the interview participants, there's a level of comfort with the public 

when they're participating with the smart tools that the city is creating, whether it is 

payments of dog licensing online or they're applying for homeowner grants. Nanaimo has 

many things online, providing many online services. Now we see where we can go with 

that further such as virtual public participation. It is clear that people want ways of engaging 

with the city.  

There is a conventional view that large cities tend to have a high concentration of 
the creative classes noted for their innovative spirit (Florida, 2005; as cited by Borsekova 

et al., 2018), in contrast to smaller cities tend to have higher ecological awareness 

(Borsekova et al., 2018). However, the research of Borsekova et al. (2018) reveals such 

a conventional view is wrong. Their research shows mid-sized cities have a greater 

innovative spirit than larger cities. It could be caused by the preference of creative class 

on relaxing and peaceful lifestyle in small towns. This is a notable implication for planners 

and decision-makers.  

Another conventional assumption is widely recognized that seniors are averse to 
technologies, even most of the policies are based on this assumption(Sakamoto, 2012; 

as cited by Obi & Iwasaki, 2013). However, evidence shows evolving internet use among 

Canadian seniors. According to Canada Statistic, from 2007 to 2016, elderly Internet users 

doubled from 32% to 68% (Davidson & Schimmele, 2019). This Statistic reflects the 

seniors’ situation in Nanaimo as well. According to the interviews, the seniors younger 

than 75 years are comfortable with technologies generally. They are very savvy and have 

been extremely adaptable, living through all the societal in technology. They have the 
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ability to participate in Smart Nanaimo. It is also found that the seniors aged above 80 use 

technology, but they're clumsy with it. Using computers and cellphones is normally an 

uphill battle for the majority of them. However, that'll change as generations get older, 

because the internet's always been in existence for the subsequent generations. 

Therefore, the future policies regarding the seniors shall base on the fundamentally 

changed assumption that seniors do use the internet and ICT(Sakamoto, 2012; as cited 

by Obi & Iwasaki, 2013). 

The pandemic of COVID-19 is great timing for Nanaimo to transform into a 
technology hub by Smart Nanaimo development.  

First of all, COVID-19 is pushing people to get help from technologies to meet their 

daily life needs and to respond the pandemic. Being Worried about getting an infection of 

COVID-19, people present more preferences on online activities, such as online shopping, 

virtual events, virtual open house, and online social communication. This lifestyle change 

would have a positive impact on the public’s acceptance of technologies.  

Secondly, COVID-19 is pushing people to leave the megapolitan for smaller cities, 

with consideration of health, enjoyment, and finance (Ewing, 2020). “People fleeing big 

cities may spur economic growth in smaller metros,” as predicted by two US urban 

planners Tonar and Talton (2020). For Nanaimo, it would be good timing to recruit Smart 

City experts and technologists that usually concentrate in large cities. 

Finally, Smart City technologies can help our city recovered from the post-

pandemic. The Covid-19 pandemic dealt a severe blow to the global travel and tourism 

industry (Glasco, 2020). According to UNWTO (The World Tourism Organization), 

international tourist arrivals are predicted to a 60-80% drop in 2020, and tourism spending 

would not come back to pre-pandemic level until 2024 (Glasco, 2020). Unsurprisingly, the 

tourist industry in Nanaimo gets a deadly hit as well. Dan Brady, Nanaimo Hospitality 

Association executive director, said that occupancy rates of Nanaimo hotels had over-

night diving from 90% to 5% in mid-March 2020 (Holmes, 2020). Smart tourism and smart 

destinations are seen as a way for the tourism industry to recover from the crisis (Glasco, 

2020). Smart destination enables an experience, and smart tourism enables the smart 

destination.  
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• Smart City programs can help in collaboration with other businesses or 

other cities to exchange innovative practices and co-create tourism 

services (Glasco, 2020). 

•  Smart City programs can accelerate the adoption of health and hygiene 
innovation such as contactless ticketing, contact tracing apps, wearable 

virus detecting devices etc. (Glasco, 2020). 

• Smart City programs can fast-track the implementation of health safety 
protocol. Fourthly,  Smart City can help tourists to find attractions by the 

use of interactive signage, augmented reality and navigation tools(Glasco, 

2020). 

• Smart City programs can facilitate virtual events and online services 

(Glasco, 2020).  

4.2.1.2  Necessities of a Smart Nanaimo Strategy 

The City of Nanaimo does not have a Smart City strategy implemented at the 

moment but is running many smart projects within the city ecosystem. Do we really need 

a Smart City strategy? Why not a pilot project following by another pilot project? 

Firstly, developing a Smart City strategy can be a proactive process for local 

government to address their specific needs, collaborating with stakeholders, and outline 

a roadmap for achieving effective and beneficial deployment of these solutions (Starr and 

Smith, 2017). 

Secondly, developing a Smart City strategy can break down the silo barriers 
(Peters, 2017). Each department and agencies have their specific obligations, goals and 

budget. For many decades, they have been working in their own domain to deliver specific 

mandated services (Peters, 2017). However, this structure also causes silo barriers 

among them. Smart City strategies are to eliminate these siloed barriers.  

Thirdly, developing a Smart City strategy has been proven a success factor of 

Smart City projects. In a survey with decision-makers and experts from 50 cities across 
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13 European countries, the result shows 58% of them take a well-defined strategy as the 

key success factors of Smart City projects compare to efficient private and public sector 

cooperation (56%), sufficient financial resources (49%), education and communication 

(38%), advanced infrastructural basis (36%) (Henzelmann et al., 2019). Similarly, the City 

of Surrey credits its award of the Top 7 Intelligent Communities of 2015 to its Smart City 

Strategy (Reid, 2015).  

 Finally, Hezelmann et al. (2019) said cities should convey a holistic Smart City 
strategy but not one piloting project following another piloting project because a holistic 

strategy could realize synergies.  

A Smart City project in Nanaimo reveals the importance of a Smart City strategy.  

On December 13, 2019, It was reported that a Nanaimo mechanical engineer, 

Naveed, wrote a thief tracking program letting users plot and share information about 

thefts online (Bush, 2019). With the shared information, the public could keep an eye on 

the stolen goods. Shortly after the publishing of this app, a stolen patio heater reported 

online was found by another user. Naveed spent 20-30 hours on programming, and his 

home computer is used as the online server for the program. The report also provided a 

link to the app www.nanaimothieftracking.tk:3001/. 

However, because of neither the Smart Nanaimo strategy nor the Smart City 
committee, such a generous innovation is not sustaining any more. In December 2020, 

the researcher found that the website cannot be opened because the server is not 

responding. It is impossible for an individual to maintain the service year by year for free 

and with private property.  

Furthermore, because there was no coordination between Naveed and the city, 
this project was deemed to be a wasting-time one. The City of Nanaimo has published the 

Nanaimo Crime Map in 2017 (City of Nanaimo, 2017 Feb 09). These two Apps have some 

function overlapping. The best practice would be upgrading Nanaimo Crime Map with 

some extra functions but not creating a new App.  
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4.2.1.3 Some Considerations of Developing Smart Nanaimo Strategy 

In general, the procedure of developing a Smart City strategy proposed for 
Canadian cities by the Canadian Urban Institute (2018) is practicable and could be used 

for developing Smart Nanaimo strategy (refer to Figure 11). However, the development of 

the Smart Nanaimo strategy has some unique considerations in accordance with its 

barriers/resources and size/location/demographic impacts.  

Preliminary Public Participation  

It is found that there are some myths about Smart City hindering the development 

of Smart Nanaimo. Widely and extensive preliminary public participation in a variety of 

forms would help the public to understand Smart City more comprehensively and vision 

what kind of Smart City approach would happen in Nanaimo. With strategic engagement, 

the Smart Nanaimo program would gain more public support. 

The vague definition of “Smart City” causes misunderstanding about Smart 
Nanaimo and could result in opposition to Smart City program. The interviews clearly state 

that they would not support Smart City if it is in Toronto mode. If there is not a preliminary 

clarification, some people would say no to Smart City directly. However, if it is seen Smart 

City technology is seen as a way to help the city to serve the citizens better and stretch 

tax dollars, it would be gain affluent public interest. For example, one citizen interviewee 

expressed great interest in utilizing open data to understand more about the public’s 

thinking, how their tax dollars are spent, and how the decisions are made by elected 

officers. When information is getting more online and connected, data will be more open.  

There is also another misconception of the Smart City program that Smart City 
program is a resource competitor to some more critical issues in our community like 

homelessness, affordable housing, and infrastructure that needs to be upgraded. 

However, Smart City is an ideological dimension. With this term, governments and 

agencies characterize their policies for aiming to sustainable development, economic 

evolution, and enhanced life quality and generating cheerfulness (Bellas, 2013; as cited 

by Albino et al.,2015). Smart City technologies and the culture change ignited by the Smart 

City program could be a solution for the pressing issues. Instanced with affordable 

housing, the Smart City program is not conflicting with the interest of affordable housing 
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but helps on addressing house affordability. At a housing symposium, Brain Brooks 

visioned four ways in which technological innovations help address the housing crisis: (1) 

reducing new housing cost by 3D printing, modular housing construction, and increasing 

land supply by self-driving cars; (2) expanding access to capital with automating 

technology; (3) improving risk predictions methods by AI and blockchain technology; (4) 

reducing loan administration cost by blockchain technology (Williams & Pardo, 2019). 

Similarly, Nate Loewentheil (2019) believes that modular housing construction, home-

sharing platforms and the rental tool could answer housing challenges. Moreover, Niall 

Patrick Walsh (2019) presents ten technologies for accessibility and affordability.   

Essential Partners 

The Nanaimo Seniors Task Force (NSTF) and Nanaimo Age Friendly 
Community Society are important partners in developing the Smart Nanaimo strategy. 

Nanaimo is an aged community with 21.9% of seniors, its median age is 45.9 compared 

to the BC’s median age of 43, and Canada’s median age of 41.2 (Statistics Canada, 2017 

A). Furthermore, the largest age group is between 55 and 59 years old (Statistics Canada, 

2017 A). Moreover, Nanaimo is getting super-aged from 2006 to 2036, the absolute 

increase of the age group 65-74 will be 23,774 peoples (by adding 153%) while the amount 

of working aged would have almost no significant increase (Regional District of Nanaimo, 

2007). In order to achieve age friendly community with Smart City approaches, it is 

necessary to understand the truly needs of the seniors and their caregivers. NSTF 

prepared Nanaimo’s Age Friendly City Plan 2019-2023 with support of the city and 

endorsed by the council (NSTF & City of Nanaimo, 2018). Nobody else understand the 

needs of seniors more than them. Nanaimo Age Friendly Community Society is a 

volunteer group to implement the Age Friendly Plan (Nanaimo Age Friendly Community, 

n.d.). Both of they played an important role in Nanaimo age friendly projects and have tight 

connection with seniors in Nanaimo. What are some projects or initiatives we need to 

undertake or work with them to support our seniors demographic or if it is better way 

finding or whatever the need. Public engagement with senior people has its unique 

character. Because seniors are always modest in their demands, and sometimes city 

staffs easily start to defend themselves, the open discussion between seniors and city 

staffs won’t start until the city official are co-participants instead of facilitators (Suopajärvi, 

T. (2016;2017;). Suopajärvi (2016;2017;) argues that those participatory projects cannot 
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be organized by governmental institutions, and a third-party hosted workshop is 

considered be easier to achieve more open atmosphere. Could and would NSTF and 

Nanaimo Age Friendly Community Society take this task? 

Law experts who are familiar with Municipal Law should be involved. Creating 
Smart City strategy is a process of breaking down the silos and building up a new working 

method (Peters, 2017). As an interviewee says, looking at legislative authority and making 

sure that any changes we're making are always in line with what the city is allowed to do 

and what the city is required to do is often a great challenge. A law expert specialized in 

the Local government Act could help the city to avoid breaches of the municipal law.  

Privacy experts are foundational for the Smart Nanaimo program. According to 

interviews, one of main barriers are the worries about privacy and security. We do not 

want to go to a surveillance state. In Canada, the laws on data governance and privacy 

are still moving forward, not inadequately prepared. In May of 2019, the federal 

government announced a Digital Charter for Canada with ten principles that outline a 

framework and approach to digital and data policy aiming to build up Canadian’s trust in 

Smart City technologies (Tenai, 2019). However, how the ten principles of the Charter to 

be achieved in legislations is still under research. Nevertheless, it proposes many reforms 

to PIPEDA. Furthermore, it proposes to establish a Canadian Data Governance 

Standardization aiming to achieve national data governance standards. In such a complex 

situation, a privacy expert became supper important in Smart Nanaimo projects. Different 

projects have different data flows. Privacy Breaches might happen at each stage of the 

data life cycle (Kitchin, 2016; as cited by Chu, 2019). It is a must to invite a privacy expert 

to interview privacy risk for each project with the data flow map provided by the project 

manager.  

The Regional District of Nanaimo, neighbouring cities and knowledge 
workforce on the island are essential partners. Firstly, a successful strategy should 

cooperate and collaborate within the region as a whole. The city borders should not be 

barriers to the services, so that businesses, residents, and travellers could enjoy continuity 

of services. Regional economic development strategies are recommended as a starting 

point for regional alignment (Peters, 2017). Considering the small scale of Nanaimo, the 

cooperation with the Region of Nanaimo District and the neighbouring cities become more 
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important to eliminate boundary of services. Secondly, A successful strategy should base 

on lessons learnt from other cities. A tip is to join organizations sharing knowledge, 

providing guidance and connecting people to lessons of other cities (Peters, 2017). Thirdly 

there is Innovation Island looking to expand as Nanaimo may not have the bench 

technologists to provide the knowledge, leadership and capabilities to implement smart 

Nanaimo projects without help. Smart Nanaimo needs the knowledge workforce on the 

whole island. Fourthly, smaller cities could work together to establish a “Smart City Fund” 

to attract investments from giant investors including banks, insurance companies and 

pension funds (Henzelmann et al., 2019).  

Suggestions on Projects 

Since the legislation of privacy and national data management policy are not 
inadequately prepared contemporarily in Canada, the best approach of data use might 

start from the data achieved within current city databases but not the ones from the new 

systems and sensors which are sensitive to security and privacy (Zoonen, 2016; as cited 

by (Ismagilova, Hughes, Rana, et al., 2020). Coincidently, an interviewee promoted a 

similar idea. The City of Nanaimo has done a great job at recording information. And the 

city has a digital database of all the city assets, including underground sewer, water, 

buildings, roads, sidewalks and streetlights. All of that is digital, and it is all in an inventory. 

The next step is to explore how to use that data to make better decisions. 

A successful strategy should create momentum with “early win” projects (Peters, 
2017). Bruno Peters (2017) recommended two approaches. One is foundational initiatives 

with a clear time schedule, and another one is the initiatives developing communication 

and marketing among the previous innovative projects, which is often siloed. The first one 

is costly, might be challenging because funding and budget always a challenge for Smart 

City projects in mid-sized cities (Hickey, 2017; Starr & Smith, 2017). During interview, 

more participants mentioned that budget is always a problem. So, the second approach 

sounds more practicable. Coincidently, an interviewee declared that the City of Nanaimo 

has 166 separate business information Systems and suggested if we start evolving, 

coordinating and integrating our thinking, there'll be more and more alignment with that.  



 

 89 

The lack of standards is recognized as one of the main barriers in the development 

of smart cities (Csukás & Szabó, 2018). The interviews also find that the sixth barrier of 

Smarter Nanaimo would be considered as the evolving standards. When we consider the 

security of the life-critical systems (the water treatment plant, the sewage, the fire, and 

ammonia plant for ice), there is a security risk with the evolving standards. The life-critical 

systems do not change at all. But they demand better data analysis to get remote 

monitoring, which is married up to the evolving information technology. At that point of 

interface, there are security risks. We'll have to be very deliberate in ensuring where we 

cannot air gap life-critical systems that people rely on. 

Hickey (2017) states that the biggest challenge is funding for long-term Smart City 

projects. Government initiatives could help on trials, but they are not a sustainable funding 

source for Smart City development beyond trial (Hickey, 2017). So, the technologies 

offering the best ROI (Return of Investment) are the preference for mid-sized cities with 

limited funding. The role of industry is to assistant the city in exploring the possible benefits 

of technologies and determining which technology offers the best ROI (City of St. Albert, 

2019). Such a preference for projects with tangible ROI by smaller cities is widely found 

in American mid-sized smart cities by Hickey (2017). Another suggestion to Nanaimo is to 

invest in one or two specific areas but not a centralized operations system as extensive 

as those of larger cities (Hickey, 2017). Modular solutions provided by industries might be 

an option (Hickey, 2017) as it needs small initial capital and leave the potential to expand 

later. But the modular solution has the risk of “vender lock-in” that the city loses bargaining 

competence with the future expanding.  

Hickey (2017) has some findings on projects in smaller cities in American. Firstly, 

the projects of smaller cities are less extensive than those of larger cities. Smaller cities 

tend to invest in one or two specific areas but not a centralized operations system. This 

preference results that small communities do not have to install all at once. Another finding 

is that smaller cities focus on projects with a tangible return on investment rather than 

experimental projects, which are more common in large cities (Hickey, 2017).  
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4.2.2. How to Smarten Medium Aging Cities 

Mid-sized and aging cities need caution with two stereotypes that might hinder 
them from becoming smarter. One is those mid-sized cities are less innovative than large 

cities. However, the research of Borsekova et al. (2018) reveals such a conventional view 

is wrong. Another is that seniors are averse to technologies (Sakamoto, 2012; as cited by 

Obi & Iwasaki, 2013). Canada Statistic shows evolving internet use among Canadian 

seniors that elderly Internet users doubled from 32% to 68% from 2007 to 2016 (Davidson 

& Schimmele, 2019). Nanaimo interview results also show that seniors younger than 75 

years are very savvy and have the ability to participate in Smart Cities.  

In general, the procedure of developing a Smart City strategy proposed for 
Canadian cities by the Canadian Urban Institute (2018) is very practicable. Considering 

the unique size and demographic of mid-sized aging cities, the researcher summarizes 

some unique suggestions from the literature review and interviews in Nanaimo.  

1. Widely and extensive preliminary public participation is suggested to deepen 

the public’s understanding of Smart City and avoid oppositions by 

misconception or misunderstanding.  

2. Mid-sized and aging cities need to strengthen partnerships with some unique 

stakeholders more than metropolitans.  

a. Senior associations are an important partner in the development of a 
smart aging community. Public engagement with senior people has its 

unique character. Because seniors are always modest in their demands, 

and sometimes city staffs easily start to defend themselves, the open 

discussion between seniors and city staffs won’t start until the city 

official are co-participants instead of facilitators (Suopajärvi, T. 

(2016;2017;). Suopajärvi (2016;2017;) argues that those participatory 

projects cannot be organized by governmental institutions, and a third-

party hosted workshop is considered to be easier to achieve a more 

open atmosphere. The local government of an aging community shall 

undertake or work with senior associations in the community to support 
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the seniors demographic, and it is a better way of defining the needs of 

this demographic. 

b. Region and neighbouring cities are essential partners for smaller 
cities. Firstly, a successful strategy should cooperate and collaborate 

within the region as a whole. The city borders should not be barriers to 

the services so that businesses, residents, and travellers could enjoy 

continuity of services. (Peters, 2017). Considering the small scale, the 

cooperation with the region and neighbouring cities become more 

important to eliminate boundary of services for medium cities. 

Secondly, the neighbouring cities could share bench technologists to 

provide the knowledge, leadership and capabilities to implement Smart 

City projects. Thirdly, smaller cities could work together to establish a 

“Smart City Fund” to attract investments from giant investors including 

banks, insurance companies and pension funds (Henzelmann et al., 

2019).  

3. Medium aging cities have special requirements on projects: 

a.  Projects with tangible ROI (Hickey, 2017; City of St. Albert, 2019) 

b. The less extensive project focusing on one or two specific areas 
(Hickey, 2017) 

c. Modular solutions provided by industries (Hickey, 2017). A modular 
solution needs less initial capital and leaves the potential to expand 

later. But a modular solution has the risk of “vender lock-in” that the city 

loses bargaining competence with the future expanding. 
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Chapter 5. Conclusion 

5.1. Summary 

To date, most Smart City approaches in Canada have been initiated in major 

metropolitan areas and large cities. However, the principles of this approach apply equally 

well to mid and small cities, and also to areas with unique demographics, such as the aged 

communities of Vancouver Island. The purpose of this research is to apply a Smart City 

approach, previously only considered in Canada’s major cities and metropolitan areas, to 

Nanaimo, BC.  

With literature, the research explores the current and evolving status of Smart City 
approaches worldwide and in Canada. The history of Smart City starts from the 1970s 

when the first urban big data project, “A Cluster Analysis of Los Angeles,” was kicked off 

in 1974 (GlobalData Thematic Research, 2020). The Smart City concept emerged in a 

scientific document in 1992 (Komninos, 2011; as cited by Bolici & Mora, 2015). In the mid-

2000s, the development of smart cities speeded up when IBM and Cisco launched 

separate initiatives. The rapid diffusion of Smart City cases starts in 2010, in which year 

40 cities had been involved in developing Smart City strategies all over the world (Singh, 

2010; as cited by Bolici & Mora, 2015, p. 111).  Smart City strategy development is 

accelerating from 40 cities before 2011 to 143 cities before 2013 (Bolici & Mora, 2015, p. 

111; Lee et al., 2014; as cited by Albino et al., 2015, p. 15). In recent years, the Smart 

City approach in mid-sized cities started to catch increasing interesting from scholars, 

planners and decision-makers.  

With a literature review and precedents, the research discusses how Smart City 

approaches can be scaled to mid-sized communities from barriers, opportunities, finding, 

recommendations. The research also explores special considerations for aged community 

members, including four major issues, senior’s attitude to technology and Digital Divide, 

and unique characters of senior participation.  
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Following the completion of a literature review, precedent case studies, the 

research explores how Nanaimo could be transformed into a Smart City by engaging 

knowledge holders and experts online. The review results show that the readiness of 

Smarter Nanaimo exists, COVID-19 brings challenges but also opportunities on 

Nanaimo’s Smart City approaches, a Smart City strategy is needed, and unique 

considerations of developing Smart Nanaimo Strategy.  

Finally, the researcher gives her findings and suggestions on how to Smart(er) 
medium and aging cities in Canada. (1) Mid-sized and aging cities need caution with two 

stereotypes that might hinder them from becoming smarter. (2) Widely and extensive 

preliminary public participation is recommended to avoid oppositions by misconception or 

misunderstanding. (3) Aging communities are suggested to employ senior association to 

facilitate seniors’ engagement. (4) Medium cities shall strengthen partnership with Region 

and neighbouring cities. (5) Mid-sized cities shall prioritize the projects with tangible ROI, 

focusing on specific areas and with modular solutions.  

5.2. Limitations  

This research failed to involve the desired number of interviewees. It was hoped 

that 25 individuals would participate in this study, and there would be at least one 

representative for each of the identified entities. However, only five responses were 

received. More participants would present more comprehensive perspectives of Smart 

Nanaimo. On another side, less involvement implies that not so many people are familiar 

with or have an interest in this topic. So, some workshops or webinars might be needed 

to spur the development of the Smart Nanaimo Strategy. The research result might be 

biased because of the thin samples.  

5.3. Next Steps 

The next step shall be to get the Council’s approval on developing Smart Nanaimo 

Strategy. Then wide and extensive preliminary public engagement will be held in vaious 
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forms to deepen the public’s understanding of Smart City and correct their misconception, 

aiming to get more public support on developing Smart Nanaimo Strategy.  



 

 95 

References 

Angelidou, M. (2014). Smart City policies: A spatial approach. Cities, 41, S3-S11. 

doi:10.1016/j.cities.2014.06.007 

APMG International. (n.d.) what is ppp. Retrieved from https://ppp-certification.com/ppp-

certification-guide/about-ppp 

Albino, V., Berardi, U., & Dangelico, R. M. (2015). Smart cities: Definitions, dimensions, 

performance, and initiatives. The Journal of Urban Technology, 22(1), 3-21. 

doi:10.1080/10630732.2014.942092 

Berridge, J. (2020 October 2). The resilient city: Why Canadian metropolises will thrive 

despite the pandemic. The Globe and Mail. Retrieved from 

https://www.theglobeandmail.com/opinion/article-the-resilient-city-why-canadian-

metropolises-will-thrive-despite-the/ 

Bolici, R., & Mora, L. (2015). Urban regeneration in the digital era: How to develop Smart 

City strategies in large european cities. Techne : Journal of Technology for 

Architecture and Environment, (10) doi:10.13128/Techne-17507 

Borsekova, K., Koróny, S., Vaňová, A., & Vitálišová, K. (2018). Functionality between the 

size and indicators of smart cities: A research challenge with policy 

implications. Cities, 78, 17-26. doi:10.1016/j.cities.2018.03.010 

Brorström, S., Argento, D., Grossi, G., Thomasson, A., & Almqvist, R. (2018). 

Translating sustainable and Smart City strategies into performance measurement 

systems. Public Money & Management, 38(3), 193-202. 

doi:10.1080/09540962.2018.1434339 

Bush, C. (2019). Nanaimo mechanical engineer writes thief tracking program. Nanaimo 

New Bulletin. Retrieved from https://www.nanaimobulletin.com/news/nanaimo-

mechanical-engineer-writes-thief-tracking-program/ 

Canadian Government Executive. (2018, March 28). Smart City strategies: reliable and 

quality performance data is essential to Smart City initiatives. Retrieved from 

https://canadiangovernmentexecutive.ca/smart-cities/ 

Canadian Radio-television and Telecommunications Commission. (2018, September 

19). Broadband Internet Service Coverage in Canada in 2014. 

https://crtc.gc.ca/eng/internet/internetcanada.htm 



 

 96 

Casey, L. (2017 October 17). Sidewalk labs to help build connected community on 

Toronto waterfront: Trudeau. CTV News. Retrieved from 

https://www.ctvnews.ca/canada/sidewalk-labs-to-help-build-connected-

community-on-toronto-waterfront-trudeau-1.3636389 

CBC News. (2009). Mandatory retirement fades in Canada. Retrieved from 

https://www.cbc.ca/news/business/mandatory-retirement-fades-in-canada-

1.799697 

CCLA (2019). Open letter re: waterfront Toronto reset. https://ccla.org/cclanewsite/wp-

content/uploads/2019/03/CCLA-WT-RESET-LTR-TO-PMPM-3-5-19.pdf 

CIPPIC. (n.d.). Open Smart Cities FAQ. Retrieved from 

https://cippic.ca/en/Open_Smart_Cities#Who%20administers%20privacy%20law

s%20in%20Canada? 

Chu, S. L. Y. (2019). The smart cities approach: The opportunity and possibility of data 

driven communities. Retrieved from 

https://dspace.library.uvic.ca/bitstream/handle/1828/10976/Chu_Sarah_Lai_Yu_

MPA_2019.pdf?sequence=1&isAllowed=y 

City of Nanaimo. (2012, November). Community sustainability action plan. Retrieved 

from https://www.nanaimo.ca/docs/property-development/community-planning-

and-zoning/communitysustainbilityactionplan.pdf 

City of Nanaimo. (2017, Feb 09). Using the Nanaimo Crime Map. Retrieved from 

https://www.nanaimo.ca/your-government/news-events/blog/blog-detail/city-of-

nanaimo-blog/2017/02/09/Using-the-Nanaimo-Crime-Map 

City of Nanaimo. (2017, June 9). Open data catalogue licence. Retrieved from 

https://www.nanaimo.ca/your-government/maps-data/open-data-catalogue/open-

data-catalogue-licence 

City of Nanaimo. (2018). Community profile. Retrieved from 

https://www.nanaimo.ca/docs/doing-business/economic-development/2018-

community-profile-final-pd.pdf 

City of Nanaimo. (n.d.). Emergency Call Alert System. Retrieved October 27, 2020 from 

https://www.nanaimo.ca/city-services/emergency-services/emergency-

management/emergency-call-alert-system 



 

 97 

City of St. Albert. (2016, October). Smart City master plan summary version. Retrieved 

from https://stalbert.ca/site/assets/files/1895/smart_city_master_plan-

summary.pdf 

City of St. Albert. (2019, December). Smart City update version 2.0. Retrieved from 

https://stalbert.ca/site/assets/files/1895/smartcity2update-2019.pdf 

City of Surrey. (n.d.). Smart surrey: a Smart City strategy to guide future innovation. 

Retrieved from 

https://www.surrey.ca/sites/default/files/media/documents/SmartSurreyStrategy.p

df 

Csukás, M. S., & Szabó, R. Z. (2018). Factors hindering Smart City developments in 

medium-sized cities. Theory, Methodology, Practice, 14(1), 3-14. 

doi:10.18096/TMP.2018.01.01 

Davidson, J., & Schimmele, C. (2019). Evolving Internet Use Among Canadian Seniors. 

Statistic Canada. Retrieved from 

https://www150.statcan.gc.ca/n1/pub/11f0019m/11f0019m2019015-eng.htm 

Evans, P. (2020 July 21). Retail sales bounced back 18% in May but are still 20% below 

where they were before COVID-19. CBC News. Retrieved from 

https://www.cbc.ca/news/business/canada-retail-sales-may-covid-19-1.5657094 

Evergreen & Code for Canada (2018, February). How to be smart(er) in mid-sized cities 

in ontario. Retrieved from 

https://futurecitiescanada.ca/downloads/2018/FCC_MSC_TechData_201807_RE

V.pdf 

Ewing, L. (2020 June 13). Some Canadians say coronavirus was the push they needed 

to leave the city for good. The Canadian Press. Retrieved from 

https://globalnews.ca/news/7062983/coronavirus-canadians-leaving-city/ 

Fader, J., & Simcoe, L. (2018). How to be smart(er) in mid-sized cities. Municipal 

World, 128(11), 31-33. Retrieved from https://search-proquest-

com.ezproxy.viu.ca/trade-journals/how-be-smart-er-mid-sized-

cities/docview/2133360618/se-2?accountid=12246 

Fuss, J., & Globerman, S. (September 2020). Canada’s aging population and long-term 

projections for federal finances. Fraser Institute. Retrieved from 

https://www.fraserinstitute.org/sites/default/files/canadas-aging-population-and-

long-term-projections-for-federal-finances.pdf 



 

 98 

Giffinger, R. et al. (2007), Smart Cities Ranking of European Medium-Sized Cities. 

Retrieved from http://www.smart-cities.eu/download/smart_cities_final_report.pdf  

GlobalData Thematic Research. (2020). History of Smart Cities: Timeline. Verdict. 

Retrieved on October 27, 2020, from https://www.verdict.co.uk/smart-cities-

timeline/ 

Government of Canada. (n.d., A). “Smart Cities Challenge.” Challenge | Impact Canada, 

impact.canada.ca/en/challenges/smart-cities.  

Government of Canada. (n.d., B). Supporting effective evaluations: a guide to 

developing performance measurement strategies. Retrieved from 

https://www.canada.ca/en/treasury-board-secretariat/services/audit-

evaluation/centre-excellence-evaluation/guide-developing-performance-

measurement-strategies.html#PurposePMS 

Grieman, K. (2019). Smart City Privacy in Canada. CIPPIC. Retrieved from 

https://smartcityprivacy.ca/wp-content/uploads/2019/03/Greiman-OPC-

Report_Final-2019.pdf 

Gurin, J. (2014). Big data and open data: what’s what and why does it matter? The 

Guardian. Retrieved from https://www.theguardian.com/public-leaders-

network/2014/apr/15/big-data-open-data-transform-government 

Hall, J. (2020). All of Toronto Will Soon Be A ‘Smart City’ Riddled With Sensors, Experts 

Say-But Who Will Control The Data? The Star Vancouver. Retrieved on October 

27, 2020, from https://www.thestar.com/business/2020/07/16/if-toronto-hopes-to-

build-a-smart-city-it-needs-to-learn-from-covid-19-and-failed-sidewalk-labs-

venture.html 

Hammad, A., Akbarnezhad, A., Haddad, A., & Vazquez, E. (2019). Sustainable zoning, 

land-use allocation and facility location optimisation in smart cities. Energies 

(Basel), 12(7), 1318. doi:10.3390/en12071318 

Henzelmann, T., Kolbenheyer, B., & Nobl, C. (2019). Smart Cities: The new mega-

market for utilities. Why mid-sized cities promise big-time opportunities. Roland 

Berger GMBH. Retrieved 

from  https://www.rolandberger.com/publications/publication_pdf/roland_berger_s

mart_cities_the_new_mega_market_for_utilities.pdf 



 

 99 

Hickey, K. (2017). Smart City hotbeds? Think small. GCN The technology that Drives 

Government IT. Retrieved from https://gcn.com/articles/2017/01/30/smart-small-

cities.aspx 

Holmes, I. (2020). Nanaimo hotels signal need for federal help to survive COVID-19 

pandemic. NanaimoNewsNow. Retrieved from 

https://nanaimonewsnow.com/2020/06/16/nanaimo-hotels-signal-need-for-

federal-help-to-survive-covid-19-pandemic/ 

Immigration. (2020, March 31). Government of Canada. Retrieved November 14, 2020, 

from https://www.canada.ca/en/immigration-refugees-citizenship/services/new-

immigrants/prepare-life-canada/choose-city.html 

Industrial Internet Consortium. (n.d.). Liaisons. Retrieved from 

https://www.iiconsortium.org/liaisons.htm 

Ismagilova, E., Hughes, L., Rana, N.P. et al. (2020). Security, Privacy and Risks Within 

Smart Cities: Literature Review and Development of a Smart City Interaction 

Framework. Inf Syst Front. https://doi.org/10.1007/s10796-020-10044-1 

Janurova, M., Chaloupkova, M., & Kunc, J. (2020). Smart City strategy and its 

implementation barriers: Czech experience. Theoretical and Empirical Researches in 

Urban Management, 15(2), 5-21. doi:10.2307/26915287. Retrieved from 

https://www.jstor.org/stable/26915287?seq=1#metadata_info_tab_contents 

Jarry, J. (2020, November 13). The End of the Pandemic. Office for Science and Society 

of McGill. Retrieved from https://www.mcgill.ca/oss/article/covid-19-critical-

thinking-health/end-pandemic 

Krisman, V. (2016). Surrey. Intelligent Community Forum. Retrieved from 

https://www.intelligentcommunity.org/tags/surrey 

Lim, S., Malek, J., Hussain, M. (2019). The behaviours and job positions of citizens in 

smart cities’ development. Planning Malaysia: Journal of the Malaysian Institute 

of Planners, 17(2), 133-145. Retrieved from 

https://www.academia.edu/40264527/The_behaviours_and_job_positions_of_citi

zens_in_smart_cities_development?email_work_card=thumbnail 

Loewentheil, N. (2019). The technology that is making housing more affordable. Smart 

Cities World. Retrieved from 

https://www.smartcitiesworld.net/opinions/opinions/the-technology-that-is-

making-housing-more-affordable 



 

 100 

Majumder, S., Aghayi, E., Noferesti, M., Memarzadeh-Tehran, H., Mondal, T., Pang, Z., 

& Deen, M. (2017). Smart homes for elderly Healthcare—Recent advances and 

research challenges. Sensors (Basel, Switzerland), 17(11), 2496. 

doi:10.3390/s17112496 

Maroto, F. (2015). Smart Cities Are Vital to Cope with the Aging Population. Datafloq. 

Retrieved from https://datafloq.com/read/smart-cities-vital-cope-with-aging-

population/1205   

McGillvray, K., & McLaughlin, A. (2017 October 17). Google sister company makes ‘bold 

bet’ with new tech-focused neighbourhood ‘sidewalk toronto’. CBC News. 

Retrieved from https://www.cbc.ca/news/canada/toronto/waterfront-toronto-

announcement-1.4358683 

Meijer, A. J., Gil-Garcia, J. R., & Bolívar, M. P. R. (2016). Smart City research : 

Contextual conditions, governance models, and public value assessment. Social 

Science Computer Review, 34(6), 647-656. doi:10.1177/0894439315618890 

Millman, M. (2018). Network redundancy: Keep your business up and running always. 

Telus. Retrieved from https://www.telus.com/en/business/blog/network-

redundancy-keep-business-up-and-running-always 

Nanaimo Age Friendly Community. (n.d.). Our story. Retrieved from 

https://nanaimoagefriendlycommunity.ca/about/ 

NSTF & City of Nanaimo. (2018). Nanaimo age-friendly city plan. Retrieved from 

https://www.nanaimo.ca/docs/social-culture-environment/community-social-

service-programs/age-friendly-action-plan-

master.pdf?utm_source=goto&utm_campaign=goto&utm_term=NanaimoAgeFrie

ndlyCityPlan&utm_medium=goto 

Obi, T., Auffret, J., & Iwasaki, N. (2013). Aging society and ICT: Global silver innovation. 

Amsterdam: IOS Press. 

OCP. (n.d.). Provincial and territorial privacy laws and oversight. Retrieved from 

https://www.priv.gc.ca/en/about-the-opc/what-we-do/provincial-and-territorial-

collaboration/provincial-and-territorial-privacy-laws-and-oversight/ 

Peek, et al. (2016). Older adults' reasons for using technology while aging in 

place. Gerontology (Basel), 62(2), 226-237. doi:10.1159/000430949 



 

 101 

Peters, B. (2017). IBI groups’s top 10 Smart City strategy success factors. IBI Group. 

Retrieved from https://www.ibigroup.com/wp-content/uploads/2017/10/Smart-

Cities-Bruno-White-Paper.pdf  

Philip, L., & Williams, F. (2019). Healthy ageing in smart villages? observations from the 

field. European Countryside, 11(4), 616-633. doi:10.2478/euco-2019-0034 

Population of Cities in Canada (2020). Retrieved from 

https://worldpopulationreview.com/countries/canada-population/cities/ 

Regional District of Nanaimo (October, 2007). Population and Housing Change in the 

Nanaimo Region, 2006 to 2036. Retrieved from 

https://www.rdn.bc.ca/cms/wpattachments/wpID440atID2097.pdf 

Reid, A. (2015, Jan 27). Surrey named one of world's most intelligent communities. The 

Tri - Cities Now. Retrieved from https://search-proquest-

com.ezproxy.viu.ca/docview/1648527256?accountid=12246 

Rochon, P., Stall, N., & Roebuck, J. (2020, January 13). It’s not the same old story: 

canada’s aging population is on the rise, but we don’t have the resources to 

match. The Globe and Mail. https://www.theglobeandmail.com/opinion/article-its-

not-the-same-old-story-canadas-aging-population-is-on-the-rise/ 

Staff, I. (2020 July 17). Corporate Expansions Will Be in Suburbs, Mid-Sized Cities. The 

Economy. Retrieved from https://www.industryweek.com/the-

economy/article/21136923/corporation-expansions-will-be-in-suburbs-midsized-

cities 

Starr, G., & Smith, A. (2017). Smart planning our future cities. Retrieved from 

https://static1.squarespace.com/static/546bbd2ae4b077803c592197/t/5b366309

88251b45c4a3aa68/1530290959297/CUIPUBLICATION_STARR_Fleck_Evergre

en-Mid-sized+Cities-Series+Design_WEB.pdf  

Statistics Canada. 2017 A. Nanaimo [Census agglomeration], British Columbia and 

British Columbia [Province] (table). Census Profile. 2016 Census. Statistics 

Canada Catalogue no. 98-316-X2016001. Ottawa. Released 

November 29, 2017. 

https://www12.statcan.gc.ca/census-recensement/2016/dp-

pd/prof/details/page.cfm?Lang=E&Geo1=CMACA&Code1=938&Geo2=PR&Cod

e2=59&SearchText=Nanaimo&SearchType=Begins&SearchPR=01&B1=All&Geo

Level=PR&GeoCode=938&TABID=1&type=0 



 

 102 

Statistics Canada. 2017 B. Working seniors in Canada. 2016 Census. Statistics Canada 

Catalogue no. 98-316-X2016001. Ottawa. Released November 29, 2017. 

https://www12.statcan.gc.ca/census-recensement/2016/as-sa/98-200-

x/2016027/98-200-x2016027-eng.cfm 

Stiepan, D. (2020). Covid-19: will social distancing be the new normal? A mayo clinic 

expert discusses what the future might look like. Mayo Clinic. Retrieved from 

https://newsnetwork.mayoclinic.org/discussion/covid-19-will-social-distancing-be-

the-new-normal-a-mayo-clinic-expert-discusses-what-the-future-might-look-like/ 

Suopajärvi, T. (2016;2017;). Knowledge-making on ‘ageing in a Smart City’ as socio-

material power dynamics of participatory action research. Action Research 

(London, England), 15(4), 386-401. doi:10.1177/1476750316655385 

Taylor, A. (2018, March 28). Smart City strategies: reliable and quality performance data 

is essential to Smart City initiatives. Retrieved from 

https://canadiangovernmentexecutive.ca/smart-cities/ 

Telus Investing $75 Million To Connect Nanaimo and Lantzville. (n.d.). Telus. Retrieved 

from https://www.telus.com/en/about/news-and-events/media-releases/telus-

investing-75million-to-connect-nanaimo-and-lantzville-homes-and-businesses-

directly-to-advanced-fibre-optic-network 

Tonar, R., & Talton, E. (2020 September 3). People fleeing big cities may spur economic 

growth in smaller metros. Forbes. Retrieved from 

https://www.forbes.com/sites/ellistalton/2020/09/03/people-fleeing-big-cities-may-

spur-economic-growth-in-smaller-metros/?sh=75a9b58552d6 

The Canadian Urban Institute. (2018, June). Smart planning our smart cities: a best 

practices guide for building our future cities. Retrieved from 

https://static1.squarespace.com/static/546bbd2ae4b077803c592197/t/5b2bbd44

aa4a9970b3cff95f/1529593163251/CUIPublication.SmartPlanningOurSmartCitie

s.June2018.pdf 

Valdez, A., Cook, M., & Potter, S. (2018). Roadmaps to utopia: Tales of the Smart 

City. Urban Studies, 55(15), 3385-3403. doi:10.1177/0042098017747857 

Vanolo, A. (2014). Smartmentality: The Smart City as disciplinary strategy. Urban 

Studies, 51(5), 883-898. doi:10.1177/0042098013494427 

Vann Struth Consulting Group Inc. (2020, June). City of Nanaimo Population, Housing & 

Employment Projections. Retrieved from https://www.nanaimo.ca/docs/property-



 

 103 

development/reimagine-nanaimo/population-housing-employment-projections-

2020.pdf 

Walsh, N. (2019). 10 technologies for assessable, affordable cities. Arch Daily. 

Retrieved from https://www.archdaily.com/923441/10-technologies-for-

accessible-affordable-cities 

WHO. (2007). Global age-friendly cities: a guide. Retrieved December 8, 2020,  from 

https://apps.who.int/iris/bitstream/handle/10665/43755/9789241547307_eng.pdf?

sequence=1 

WHO. (2020 Apr 27). WHO Timeline-COVID-19. Retrieved from 

https://www.who.int/news/item/27-04-2020-who-timeline---covid-19 

WHO. (2020 Oct 13). From the “new normal” to a “new future”: A sustainable response 

to COVID-19. Retrieved from 

https://www.who.int/westernpacific/news/commentaries/detail-hq/from-the-new-

normal-to-a-new-future-a-sustainable-response-to-covid-19 

Williams, S., & Pardo, S. (2019). Four ways technology is addressing the housing 

affordability crisis. Urban Institute. Retrieved from https://www.urban.org/urban-

wire/four-ways-technology-addressing-housing-affordability-crisis 

$75m Project Bringing Fibre Optic Internet To Nanaimo, Lantzville, Area First Nations. 

(2019). Nanaimonewsimport@socastdigital.com -

https://nanaimonewsnow.com/2019/03/08/75m-project-bringing-fibre-optic-

internet-to-nanaimo-lantzville-area-first-nations/ 

 

 



 

 104 

Appendix A.  
 
Initial Email Requesting Involvement 

Initial Email Requesting Involvement 
 

 
 

The Small Smart City: Application of principles and approaches for Nanaimo  
 
Principal Investigator 
Janet Wei Chen, Student 
Master of Community Planning 
Vancouver Island University  
janetchenhappy@gmail.com   

Student Supervisor 
Pam Shaw, PhD. 
Department of Community Planning 
Vancouver Island University  
Pam.Shaw@viu.ca   

 
Initial Email: 
I am a student in the Master of Community Planning at Vancouver Island University 
(VIU).  My research, entitled “The Small Smart City: Application of principles and 
approaches for Nanaimo,” will explore how to transform a small to mid-sized city with a 
unique demographic profile through the application of Smart City principles. My hope is 
that my research will contribute as a template for other mid-sized and aged Canadian 
cities.   
 
I am requesting your involvement in this research.  If you agree to participate, you will be 
asked to complete a research interview on Zoom, an online audio/video platform. If you 
agree, you would be asked questions concerning your views on Smart City principles and 
how they might be applied to Nanaimo.   
 
Your participation would require approximately 30 minutes of your time. You have the 
option of participating anonymously, with a pseudonym, or with a general identifier such 
as “business owner” or “elected official” at your choice.  
 
Would you like to participate in this research?  Please respond by ______ by return 
email.  
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Appendix B.  
 
Interview Consent Form 

Interview Consent Form   
 

 
 

The Small Smart City: Application of principles and approaches for Nanaimo  
 
Principal Investigator 
Janet Wei Chen, Student 
Master of Community Planning 
Vancouver Island University  
janetchenhappy@gmail.com   

Student Supervisor 
Pam Shaw, PhD. 
Department of Community Planning 
Vancouver Island University  
Pam.Shaw@viu.ca   

 
Interview Consent Form   
As noted in our earlier email, I am a student in the Master of Community Planning at 
Vancouver Island University (VIU).  My research, entitled “The Small Smart City: 
Application of principles and approaches for Nanaimo,” will explore how to transform a 
small to mid-sized city with a unique demographic profile through the application of 
Smart City principles. My hope is that my research will contribute as a template for other 
mid-sized and aged Canadian cities.   
 
Thank you for potentially agreeing to participate in this research.  This consent form 
outlines any issues with this research you should be aware of before proceeding. 
You will be interviewed on Zoom, an online audio/video platform. If you agree, you 
would be asked questions concerning your views on Smart City principles and how they 
might be applied to Nanaimo.  You would be speaking on your own behalf and not on 
behalf of the agency/institution with which you are associated.  
 
Your participation would require approximately 30 minutes of your time. You have the 
option of participating anonymously, with a pseudonym, or with a general identifier such 
as “business owner” or “elected official” at your choice.  
 
The information collected during the interview is likely to be uncontroversial, and thus 
the research poses only a very small risk of harm to participants. However, the research 
would likely create risk of loss of privacy, loss of status, loss of reputation, or loss of 
professional/employment opportunities. Moreover, due to the small and familiar study 
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population, and because at least some participants would be well-known within the 
community, participants who choose not to be directly identified may still be indirectly 
identifiable.  
 
In order to minimize these risks, I will email a written summary of the interview to you 
within days of the interview, and you will have 10 business days to review the transcript. 
You can make any changes to the transcript at that time.  
 
 
 
Only my supervisor and I will have access to information in which you are identified, or 
if you choose to remain confidential, only your pseudonym or general identifier will be 
used in any publication resulting from this research.   
 
With your permission, the interview would be audio/video recorded on Zoom and later 
transcribed into writing by Otter.ai, an US cloud-based recording/automated transcription 
application. Electronic data will be stored on a password-protected computer. Signed 
consent forms and paper copies of interview transcripts will be stored in a locked file 
cabinet in my home. Data will be deleted and shredded at the end of the project, 
approximately May 31st, 2021.  
 
The results of this study will be published in my master’s thesis, hopefully presented to 
the City, and may also be used for conference publications, presentations, and published 
in peer-reviewed journals.   
 
Your participation is completely voluntary. You may withdraw up to 10 business days 
from the time of being provided a copy of the transcript by email. If you choose to 
withdraw from the study, all information you provided during the interview would be 
withdrawn from the study and destroyed.   
 
I have read and understand the information provided above, and hereby consent to 
participate in this research under the following conditions:  
 
I consent to the interview being video/audio recorded with 
Zoom, an US cloud-based recording application 
 

Yes                                     No               

I consent to the interview being audio recorded and automated 
transcript with Otter.ai, an US cloud-based recording 
application 
 

Yes                                     No               

I consent to having my personal identity disclosed in the 
products of the research OR 

Yes                                     No               

I consent to being identified by a pseudonym in the products of 
the research and this pseudonym is _______________________ 
OR 

Yes                                     No               
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I consent to being identified by a general identifier in the 
products of the research and this general identifier is 
___________________.  

Yes                                     No               

I consent to being directly quoted in the products of the 
research. 
 

Yes                                     No               

 
Participant Name _____________________ Participant Signature__________________  
  
 
I, Janet Wei Chen, promise to adhere to the procedures described in this consent form.  
 
Principal Investigator Signature __________________________ Date _______________  
 
If you have any concerns about your treatment as a research participant in this study, 
please contact the VIU Research Ethics Board by telephone at 250-740-6631 or by email 
at reb@viu.ca.  
 
Participants will be provided a copy of the signed consent form.   
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Appendix C.  
 
Interview Questions 

 
Interview Questions 

 

 
 

The Small Smart City: Application of principles and approaches for Nanaimo  
 
Principal Investigator 
Janet Wei Chen, Student 
Master of Community Planning 
Vancouver Island University  
janetchenhappy@gmail.com   

Student Supervisor 
Pam Shaw, PhD FCIP RPP FRCGS 
Department of Community Planning 
Vancouver Island University  
Pam.Shaw@viu.ca   

 
Interview Questions: 
I am a student in the Master of Community Planning at Vancouver Island University 
(VIU).  My research, entitled “The Small Smart City: Application of principles and 
approaches for Nanaimo,” will explore the transformation of a small to mid-sized city 
with a unique demographic profile through the application of Smart City principles. My 
hope is that my research will serve as a template for other mid-sized Canadian cities.   
 
This semi-structured interview will include the following questions:  

(1) Are you familiar with the “Smart Cities” approach?  For example, are you 
familiar with the recent waterfront project in Toronto in conjunction with 
Google/Sidewalk Labs?  (If the respondent indicates yes, the interviewer will 
move to question 2.  If no, the interviewer will briefly explain “Smart Cities” 
and describe the recent Toronto experience as an example.  

(2) What would you see as the primary ways a Smart City approach could be used 
in Nanaimo? 

(3) From your perspective, is there interest in becoming a Smart City among 
________________?  (depending on the interview subject’s position: the 
subgroups include elected officials, business owners, etc.).  

(4) What barriers would you see that would impact opportunities in Nanaimo? 
(5) From your perspective, is there readiness to move to a new approach?  This 

would include both individual readiness and digital infrastructure readiness? 
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(6) Have you come across other Smart City ideas in your field of work/personal 
interest areas? 

(7) Do you think the size and location of Nanaimo will impact its potential move 
toward becoming a Smart City? 

(8) Do you think the demographics of Nanaimo (more aged than the BC or 
Canadian average for local governments) will impact the move toward 
becoming a Smart City?  

(9) How can various partners work together to initiate a Smart City project?  Who 
do you see as the lead for this project?  

(10) Any other suggestions, comments, or ideas? 

 


