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Evaluate Space after Covid-19: Smart City Strategies for Gamification
Marianna Cavada

Lancaster Institute for the Contemporary Arts, Arts and Social Sciences School of Architecture, Lancaster, UK

ABSTRACT
Smart cities carry the burden of utilizing technologies to support city life during and beyond the 
Covid-19 pandemic. More than ever, true smartness needs to address the broader health implica
tions of the shared urban space. Especially highly populated cities tend to suffer more from the 
consequences of Covid-19 than rural areas. Without a doubt, the pandemic has revealed particular 
weaknesses of the existing urban environment, in urban space and population demographics, so 
evident of unprepared city infrastructure systems. The traditional design of public space has created 
inequalities, and such space design serves the needs of a commercialized urban context and enables 
public gatherings or private/commercial access. The sudden behavioral shift needed in cities means 
that smart solutions are also needed for the health and well-being of city populations. This paper 
examines the impact in the urban environments for London, Manchester, Newcastle, and Liverpool. 
This paper maps the implications of physical distancing due to Covid-19 using cases studies in three 
main areas: i) roads, ii) parks, and iii) retail. A matrix of urban, social, and health consequences is 
suggested, which will shape urban policy. It will focus on terms of access and use of urban space 
during the pandemic and beyond. The expected outcome of this research is to map some of the 
metropolitan area to demonstrate restrictions, changes in sharing behavior, and gamification oppor
tunities of urban space. The expected outcomes will provide evidence-based scenarios for gamifica
tion technologies (for example, wayfinding, location, and character-based) of the challenged urban 
space in roads, parks, and retail to support change in future policy. The paper will discuss the 
implications of behavior change and consider so-called “gamification” practices in the urban space, 
using examples of social distancing, movement tracing, and techniques that add to a truly smart 
city. Overall, the aim is to demonstrate the spatial constraints of Covid-19; social distancing as the 
main challenge and to explore how the design of urban form and smart systems will provide for 
a healthy and resilient urban environment. This research addresses good urban health and a playful 
approach to the new way of urban living.

1. Introduction

While the Covid-19 pandemic fatalities and cases continue 
to rise (except for the Asian context), the world is looking 
for ways to adapt to the current situation. According to the 
World Health Organization Data (2009), there are six stages 
of what it defines as a pandemic. The three first describe an 
ambiguous situation and peak spreading, and the other 
three represent the negative peak (ESRI, 2020). This paper 
sees the effects of the pandemic through the urban lens. 
When this paper was written, (Last quarter of 2020), the 
consequences have affected dense urban centers the most. 
For example, metropolises like New York and London 
seemed to have suffered more than areas not in that high 
density.

Measures reducing the spread of the virus include 
imposed local lockdowns; these affect big cities signifi
cantly. Confinement has indirect impacts in the broader 
environment; for example, working from the home model 
has reduced automobile use, potentially lowering emis
sions. However, it also has affected the local economies, 

forced unemployment, building on existing inequalities, 
and exacerbated the social implications, while new forms 
of employment demand rapid skill development and 
lower-paid employment. New systems and approaches 
have been enforced rapidly. We need to go beyond the 
immediate Covid-19 to consider the Livability effects of 
this change in the urban environment, the social and 
health implications. This paper explores the broader 
impact on the urban environment and how the three 
areas have been affected.

The goal of this paper is to implement serious games using 
policy recommendations. The aim here is to understand how 
urban areas are impacted and evaluate the challenges and 
opportunities. This research aims to understand the current 
literature landscape, use publicly available data concerning the 
indirect effects of Covid-19 and use data in an evidence-based 
approach and generate recommendations to design and 
develop serious gaming. The expected outcomes will then 
underpin urban design policy and create gamification. 
However, there are limitations in the literature; we do not 

CONTACT Marianna Cavada M.Cavada@lancaster.ac.uk School of Architecture, Lancaster Institute for Contemporary Art, Bailrigg Campus, Lancaster 
University, Lancaster, LA1 4ZA, UK

https://doi.org/10.1080/10447318.2021.2012383

© 2022 The Author(s). Published with license by Taylor & Francis Group, LLC. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any way.

INTERNATIONAL JOURNAL OF HUMAN–COMPUTER INTERACTION
2023, VOL. 39, NO. 2, 319–330

https://crossmark.crossref.org/dialog/?doi=10.1080/10447318.2021.2012383&domain=pdf&date_stamp=2021-12-31


have years of study and limited time-based data. We will now 
explore the current literature on the broader implications of 
Covid-19.

2. Effects of Covid-19 in the urban, social, and the 
health context (Literature Review)

For almost a year now, cities on a local and international scale 
have experienced huge stresses. Constrains are in place to 
protect people from contracting the virus, and Covid-19 mea
sures have implications in a broader city agenda. Once recog
nized as desirable for cities, growth is overturned; cities now 
measure negative progress in economy, education, and social 
situations (Figure 1). Cities as a significant site of the pan
demic’s impact are also seen as the appropriate tool to under
stand the effects and propose urban solutions to support 
recovery. Angelo and Waschsmuth (2020, p. 7) explain “socio- 
political” reasons for developing thematic city strategies (sug
gesting a sustainable city). This means that urban (planners, 
designers, or strategists – some of them relating professions) 
now have the opportunity to provide alternative solutions to 
prepare people in cities for future uncertainties.

2.1. The urban impact

There is limited literature on an urban approach for Covid-19, 
understandably a recent topic which we are still experiencing 
its impact. Before the restrictions brought about by the pan
demic, the urban literature was concerned with urban devel
opment, climate change, sustainability, digitalization; these 
are just some of them. The recent pandemic has affected 
urban living. This will be evident in the future urban litera
ture, as Covid-19 has not been associated as an urban issue, 
which is evident in current literature. Using “Covid” and 
“Urban” as title keywords (28th September 2020) in Science 
Direct yields 154 results; published in 2020. In total, 224 
academic resources, most of these in 49 of these are in the 
Environmental Sciences, and the rest 28 in Cities, Urban 

Studies, and Regional Urban Planning. Most of these publica
tions focus on how countries (or specific areas) respond to the 
urban restrictions from Covid-19 but lack urban interventions 
or solutions. In contrast, results yielded using “Covid” in the 
search titles show more than 28,000 results, Science Direct 
more than 16,000 results. As expected, Covid-19 is mainly 
associated with epidemiological, psychological, and medical 
issues in most publications. There is little research in terms 
of an urban approach in which urban science can offer to ease 
the effects of a pandemic on an urban scale. As Mills (2020) 
suggests, the pandemic has revealed a new urban reality: 
connectedness and the difficulty of foreseeing the future. 
Furthermore, Covid-19 has identified certain urban design 
factors such as greening up cities that need attention; this is 
one of the urban views related to urban matters and Covid-19 
(Kleinschroth & Kowarik, 2020). The urban “planning” or 
“design” has become far more complex in the Covid-19 situa
tion (Boschetto, 2020). Therefore, rapidly expanding urban 
trends concerning health might emerge, as one of the para
meters of smartness is inevitable (Allam & Jones, 2020). 
However, research into how these urban trends have been 
impacted would bring vast opportunities into urban research 
and the impacts from the Covid-19 pandemic.

2.2. The social impact

The effects of a pandemic are severe because they cover 
a broad social spectrum and impact the overall health, not 
only individual health in terms of Covid-19. For example, 
whole communities affected, and those who seek occurring 
support (such as those in need or the elderly) are considered 
vulnerable groups that need regular contact (Xiang et al., 
2020). Furthermore, the effects are found to be more severe 
in the intensive poor areas: slums in India, where social 
distancing is almost impossible, and where access to orga
nized support (food and sanitation supplies) became challen
ging due to the people concentrations and density (Wasdani 
& Prasad, 2020). Additional societal challenges are now 

Figure 1. Number of confirmed cases in major UK cities (Centre for Cities, 2020).
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exacerbated: for example, Lechner et al. (2020) found an 
increase in alcohol abuse in organizations. University closure 
had a similar impact, whilst online digital interventions could 
be used to prevent similar addictions (Lechner et al., 2020). 
This means that responding to a society that has shifted 
because of the spatial restrictions to combat spreading added 
a new layer of response and potentially the need to respond to 
these distancing rules using digital technology; Naples, for 
example, developed a system to map local initiatives to sup
port food distribution managed by local stakeholders 
(Cattivelli & Rusciano, 2020). Part of the social realm has 
shown a fall of approximately 5% of the global GDP, bringing 
catastrophic consequences in many sectors, like tourism, tra
veling, and long distancing connections; these could lower 
environmental distress (Qiu et al., 2020). Inevitably the eco
nomic effects will bring broader social challenges, for exam
ple, the UK, according to the OECD faces a −10% in Interim 
Economic Outlook Forecast, EU by a −8%, and India, South 
Africa, Argentina are some of the countries with a negative of 
above 10%).

2.3. The health impact

Health in this pandemic has overarching implications, and in the 
urban context, significant effects emerged from spatial implica
tions. Besides, social distancing is only one of the measures to 
tackle contracting the virus; using face masks, staying at home are 
enforced measures to tackle contracting the virus. While they 
might limit the virus spread, these measures can harm the overall 
health, mainly mental health, increase loneliness and become 
detrimental for social cohesion, even social unrest soon. Social 
distancing has resulted in a reduction by half in transmitting the 
virus, even in most populated contexts, for example, in 
Hong Kong, despite being known for its highly shared space 
(Noh et al., 2020). In comparison, living in rural areas could be 
considered a healthier practice during the pandemic due to access 
to open spaces; this is true; cities suffered the highest number of 
cases and victims. It is no coincidence that cities require such 
solutions since they have the most points (at the time of this 
paper was written); cities like Liverpool, Leeds, Manchester, 
Newcastle, and Nottingham in the UK are among 10 cities with 
the highest number of Covid-19 (Centre for Cities, 2020).

Living in rural areas reveals a different story: rural areas 
lack the infrastructure to support people during the pan
demic, for example, access to emergency healthcare and the 
infrastructure for organized living, which can be found 
already in the urban areas (Malatzky et al., 2020). There is 
still unprecedented information on the impact of the virus on 
overall health, and developments underline the fact that we 
have now yet to come to terms with the wide spectrum of the 
challenges or how to overcome them (Rollett et al., 2020). 
Shaw et al. (2020)suggest, government plays a vital role, gov
ernments which were more efficient in tackling health issues 
and the pandemic impact, implemented a decision-making 
mechanism of control, transparency, and clarity and digitali
zation can play a supporting role as a recovery system in cities 
to support behavioral change which could lead to policy 
development. Such a systematic approach to recovery from 
Covid-19 considers shifting toward a smart approach that 

manages the urban process using digital technologies and 
can also foresee environmental effects (Sharifi & Khavarian- 
Garmsir, 2020). This is the time of inevitable change in the 
urban system, and a truly smart agenda can support this 
change toward liveable solutions to support overall health 
during and after a pandemic (Acuto, 2020; Cavada, 2019; 
Cavada et al., 2017).

Current literature on how the Covid-19 pandemic impacts 
the urban realm is minimal, and it is too early to explore how the 
urban trends are shifting. This means that there is a wide 
research area to explore and will potentially turn current urban 
trends. Additionally, the effects of the virus extend to a broader 
social area than the health impact, for example, social distancing 
has reduced human contact short term, and the long-term effects 
of the economy are yet to be explored. Often digital solutions are 
replacing social interactions and some of the economic chal
lenges (working from home). Covid-19 has impacted overall 
health, exacerbating challenges; drinking and mental issues are 
only some of them. Solutions to these challenges are implemen
ted by digital systems and guidance by national and international 
governance strategies. Any response to these issues requires 
a dynamic approach in the urban and spatial decision making 
is vital for localities. Models and assessment tools should be in 
place to evaluate impact and support decision-making. In the 
next Section, a tool methodology explained is used in this paper 
to explore the effects of the pandemic in the urban realm.

3. Overview of Covid-19 effects in urban realm 
(Roads, Parks, and Retail)

As in most places, the pandemic affected the way we live in 
urban centers. Foremost, because of the national lockdown, 
where residents were instructed to stay indoors. This section 
describes mobility, open spaces, and the local economy – 
which effectively impacts the national economy. For example, 
as Figure 2 shows, there was a significant impact on work, 
transport, and retail. About a third of each of these activities 
was negatively impacted. This diagram also shows that resi
dencies and parks had increased activity by a third.

As many expected, from the central office in the city to the 
home office confinement, the workplace changes also led to 
behavioral change in how people spend leisure time. The 
effects from the pandemic are being explored through urban 
parameters. These can vary, for example, Sharifi and 
Khavarian-Garmsir (2020) used environmental, socio- 
economic, management, and mobility. In contrast, a private 
organization reviews the effects in wider agendas (data, 
inequality, services are some of them) and explores the 
urban context in terms of mobility and open spaces (KPMG, 
2021). World Health Organization’s (2021) urban view from 
the pandemic is using case studies to explore the urban 
responses to Covid-19 focusing on systems for resilience. 
This literature review, explored in Section 1, discussed some 
of the urban effects (urban, socio-economics, and health); this 
research proposes an exploration to capture mobility in urban 
areas (roads), socio-economic (retail), and open areas which 
contribute to overall health (parks).

Additionally, as Figure 2 shows, these were negatively 
impacted, and parks were impacted positively. This is also 
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demonstrated in Figure 2, where these three areas show 
a significant impact, a reduction of the use of amenities in retail 
and public transport, yet a minor effect on parks across all four 
cities. Data from the Covid-19 Community Mobility Report 
(2020) shows the trends according to four major cities. 
Especially in Newcastle, the use of parks rose by 7%. In London, 
retail activity dropped by more than half, while its use of parks 
only dropped by 9% (Figure 3). Open space (enjoyment of natural 
habitat, larger areas for individuals) gave the option of what one 
might consider healthier socializing patterns.

An initial observation for this behavioral change is the use 
of parks, a practice supported by initiatives like “Slow Ways,” 
which is a collaboration between a geographer, GetOutside, 
and the Ordnance Survey, which maps the walkable paths 
across the UK and encourages healthy practices of outdoor 
activity and walking (Ellison, 2020). In the next section, the 
research explores the changes in these three areas (roads, 
parks, and retail).

3.1. Roads

Organizations are developing technologies using sensors in 
cameras that can translate into information, provide measur
able results for public transport and private areas, and 

collaborate with local or national governance recommenda
tions (Hoxton Analysis, n.d.; Swarm Analytics, 2020). 
Newcastle University is using previous and currently devel
oped smart city technologies to understand social distancing 
measures, which according to the Urban Observatory, only 
5% of pedestrians were presently active during the national 
lockdown (People Movement Monitoring Dashboard. The 
Newcastle Urban Observatory 2019).

Mobility data from Apple shows some interesting trends in 
the change in mobility, in three areas driving, transit, and 
walking, but not considering cycling as a method of mobility. 
Overall, in the UK, transit (describing the transport of people 
and goods) showed the most significant decrease (Figures 4 
and 5 offer a ten-day point from the 13th January to the 17th 
September 2020) since the national lockdown (16th March – 
64 in Figure 4). Driving in the UK decreased drastically and 
walking seemed preferred; however, once the measures lifted, 
driving trends rose (APPLE, 2020).

On a similar note, the mobility trend in London (ibid) shows 
the effect of the individual measures against the pandemic, 
where using automobiles over public transport was by far the 
most preferred method. Even so, transit seems to stay on 
a similar level to walking; the mediating factor here is perhaps 
that London as an international location will have more transit 
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Figure 2. Percentage of amenities (usage) during the pandemic, UK. (Google Community Mobility Report, 2020).

Figure 3. Selection of 4 UK cities; use of amenities retail, parks, and roads (Google Community Mobility Report, 2020).
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anyway due to airports and goods transportation. It covers 
a wider geographic area, for residents to move around in.

A comparison across the UK transport trends saw the pan
demic effects on roads during and after the lockdown, when its 
traffics gradually increased. Figure 5 shows that once the measures 
were lifted, car use (driving) advanced to the levels before Covid 
measures were implemented; maybe people feel safer in their 
private cars rather than sharing public transport. This may be 
attributed to the fact that personal vehicles provided a sense of 
safety and distancing. This comparison shows mobility trends can 
be different in large cities compared to the country, and any 
additional mediating measures might address or affect urban 
centers differently. Not just in terms of the city size, but also 
connections to other cities or countries might affect the level of 
mobility required, for example, the links of large cities like London 
might have to cities outside the UK.

3.2. Parks

Social distancing was enforced at the beginning of the 
pandemic in the UK (March 2020) to limit the outbreak 

of Covid-19 (a minimum of the two-meter distance 
between members outside the housing environment) 
(Cabinet Office, 2020). The benefit for public health has 
also developed s77ome unintended benefits. More than half 
of the population in non-affected areas and more than 65% 
in lockdown areas have experienced the loss of personal 
freedom of movement (OS Ordnance Survey, 2020). Advice 
from the central government clarifies that exercising out
doors and in parks are recommended for exercise and well- 
being during the pandemic (London Assembly, 2020a). This 
also seemed like an opportunity for the government to 
support the use of the green areas safely and enjoyably 
(Gov, 2020 Guidance). Advice from the National Health 
Service in the UK (NHS) has been for all age groups to 
exercise daily regardless of the current measures (NHS, 
2019a). Open green areas and parks are likely to be enjoyed 
differently throughout the year, for example, in winter are 
less accessed while in spring and summer times become 
popular for outdoor activity and socialization. Here, there is 
some consideration for cycling as a leisure activity, thus 
linked to this section.
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However, data collection has proved a limitation to under
standing the effect and value of parks during the Covid-19. 
According to Sim and Miller (2019), data for parks does not 
exist, while their research used partially gathered data and data 
from social media. Mainly from the London Datastore, the open- 
shared data portal (London Assembly, 2020b) a search using the 
term “parks” yields eight datasets in the Environment topic – 3 of 
them relate to parking or industrial use, and the rest five refer to 
areas of green infrastructure in London. In planning, 13 datasets 
refer to Industrial Location points, Infrastructure maps, or related 
cycling infrastructure (search 14th October). This enforces the 
assumption that public data for park use does not exist, although 
the benefits concerning parks and activity were reinforced during 
the pandemic. Several opportunities arise for gamification and 
involvement from organizations in supporting data gathering.

Sustrans, a charity with walking and cycling goals (Sustrans, 
2020a), collaborates with Transport for London (TfL) to provide 
improvements for the urban realm (Sustrans, 2020b) and sup
port walking and cycling. TfL also collaborates with Go Jauntly 
(2018) which provides routes for walking in London and also 
works as sharing information between friends. Similarly, Green 
Chain Walk (TfL, 2020) is a 50 mile path that connects all green 
areas between Thamesmead and Nunhead Cemetery in the 
capital. The complete mapping of green areas can be accessed 
(London Green Cover [LGC], 2016) this shows the green areas 
in London and London’s Green Infrastructure (GIM, 2018) can 
provide a base for developing solutions using new technologies 
and offer opportunities for data collection. The Greenspace 
Information for Greater London (GiGL, 2018) which holds 
London’s environmental information published a list of the 
various publicly accessible spaces; they state that every house in 
London is less than half a kilometer away from a small green area 
and about half a kilometer from a park. This needs further 
exploration, as the home could be considered a tower block 
with 20 floors, and they all have equal access to green space. By 
default, it probably does not mean equal access to the open and 
green areas, as access to these should be measured by the number 
of people and maybe not of the building as one object.

Parks during Covid-19 present a breather for those in 
confinement; social, healthy, and esthetic reasons all add to 
the benefits that park openings, city pockets offer. However, 
parks’ study and data collection need to take cognizance of 
the different variants, use during the seasons, day and time, 
and social aspects. Access to parks unveils deep urban 
inequalities, with access to these being critical to people’s 
health and well-being. Although it is now acknowledged they 
may be the primary source for exercise and well-being, 
access can be restricted because of physical inability to 
walk there, safety, and visual restriction from residencies. 
At the time of the need for accessibility, it is encouraging 
the development of methods using current technologies to 
provide current opportunities in support of the green and 
open areas.

3.3. Retail

Compared to how roads and parks were explored, retail (here 
considered retail goods – not including hospitality, hotels, or 

restaurants) shows the most significant impact. The biggest 
threat of the lockdown has probably been to have adverse 
economic effects in cities and the wider UK context. Most UK 
cities follow the model of medium commercial activity, a high 
street designed to hold most of the retail activity in the center 
of the city. Mainly, during weekends, retail activity makes 
a highly populated high street, especially during weekends 
where it is the principal commercial activity, also considering 
additional leisure activity, for example, restaurants and bars. 
Additionally, charity retail flourished as part of the high 
street, providing social benefits through volunteering satisfac
tion and low-cost retail activity (Harrison-Evans, 2016). 
During the first months of the lockdown, charity shops were 
receiving higher volumes of donations and, during economic 
recessions, have seen a rise in their sales but have seen some 
of their high street stores closing (Collinson, 2020). High rent 
prices and distribution of activities across the most central 
parts of the center are challenges from the central retail 
district. Another example on the high street is any business 
operating on the high street (for example, agents, estate, 
a holiday is some of them), which could use during the Tier 
4 as they are considered a business and not part of retail (Gov 
UK, 2020). Under the lockdown agendas, the UK Highstreet 
seemed to suffer the most during the national lockdown and 
several local confinements following the “opening up.” In 
terms of activity, there was minimum human interaction in 
the center and the high street; in commercial activity, the 
effects were quite overwhelming. As Figure 6 shows, between 
2019 and 2020, 38% of Fashion retailers (Clothing & 
Footwear) went into liquidation. A further 21% of Furniture 
and Homeware stores and 10% of the Department stores also 
stopped operating. This overall, 69% of the companies in 
liquidation has a massive effect in the economy, unemploy
ment, human activity, and interaction and evidently, can lead 
to a significant decline of the UK High Street.

For cities, the fact that centers decline affects areas, in 
terms of empty properties, unpaid rent, deserted streets, and 
potentially isolation and anti-social behavior. In contrast, the 
demand for online shopping and the retail response is illu
strated by companies with the highest profit during the cur
rent pandemic (FT2020). As Figure 7 shows, three major 
sectors were profitable during the pandemic. These are the 
non-essential, healthcare, and technology covered the highest 
portion of the profit-gain. The first 10 of these lists are Zoom 
video (270% profit, third position), Just Eat takeaway (160% 
profit, sixth position), Tesla (140% profit, eighth position), 
and Wayfair (130% profit, tenth position) (ibid).

The problem of the high street had already been recognized 
pre-Covid, for example, the £1 billion Future High Streets Fund 
(Gov PR, 2020) and further financial support to re-open closed 
shops (Stoke-on-Trent, Bradford, Rochford, Kettering, and 
Slough) for a low retail activity local groups and communities 
(Gov PR 2019B). But further additional support was announced 
in June 2020 (Gov PR, 2020) from the £50 million Reopening 
High Street Safety Fund (MHCLG, 2020).

However, in terms of urban design, the economic 
decline of the high street and the pandemic impact has 
a further negative impact; empty streets, lack of social 
cohesion, negative experience for walkability are some of 
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the potential effects. However, there may be spatial varia
tions in the difference between city center high streets and 
the local community’s high streets. With patterns of work 
and travel changing as we come out of aspects of lock
down, perhaps communities and local high streets will 
reinvent themselves.

4. Assessing smartness on the Covid-19 impact

To develop the strategies to support gamification in response 
to the Covid-19 urban impact, this paper suggests an evalua
tion according to the four Lenses (Society, Environmental, 
Economy, and Governance) found in the smart research 
(Cavada, 2019). This will allow articulating gamification 

technologies according to added benefits of being “truly 
smart” (Cavada, 2019). For this reason, the methodology 
follows three steps:

● Create a matrix using the context (urban, social, health) 
and the effects on the urban elements (roads, parks, and 
retail) as explored in Sections 1 & 2.

● Evaluate the matrix using the four Lenses.
● Demonstrate the potential benefits according to the 

“truly smart” assessment (Cavada, 2019).

Figure 8 illustrates the matrix, assessing the effects of “roads, 
retail, parks” to “urban, social, and health” and the benefits 

Clothing & footwear
38%

Furniture & 
homewear 

21%

Department 
10%

sports & leisure 
10%

food & liquer 
9%

jewellery & 
hairdressing 

4%

remaining 
8%

Retail companies (in liquadation) in the UK 2019-2020

Figure 6. Percentage of UK companies in liquidation (FT2020).

Figure 7. Highest retail earners during the pandemic (FT2020).
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that are provided in terms of the “society, environment, 
economy, and governance.”

It is anticipated that the research will reveal limitations in 
data collection, for example, data on parks usage and due to 
pandemic restrictions of physical collection of data. A matrix 
is a basis for evaluating and exploring which Lenses are 
impacted by the Covid-19 urban effects.

5. Discussion of the findings

While we are in the middle of a pandemic and, according to 
the WHO (2021), probably experiencing an uncertain future, 
while many suffer the health implications of the virus, addi
tional stresses are upon livability aspects, social, urban, and 
the wider health. This paper developed a matrix across the 
context and urban elements to understand the opportunities 
for gamification according to the truly smart agenda. In 
Figure 8, the matrix is evaluated according to the Lenses. 
For example, the effects on the Urban-Roads can benefit the 
Environmental Lens (because of lower carbon emissions) and 
the governance of resources and mobility; therefore, the two- 
quarters of the circle (green-blue) appear on the matrix. In 
addition, on the Retail-Social there are no benefits for any of 
the lenses (due to the socio-economic effects of Covid-19); 
however, in Retail-Health, benefits lie in the Economy Lens.

Previous research has shown that gamification methods 
can add to the “truly smart” agenda and enhance walkability, 
social skills, and support education for the younger generation 
(Cavada and Rogers, 2020). In their paper (ibid) three identi
fied gamification technologies potentially can support smart
ness development, these are location-based (interaction 
technologies able to connect users with the urban context), 
way-finding (which can provide data from the urban context), 
and self-identification (where a user can be part of 
a storyline). These gamification technologies could offer 

alternatives during and post pandemics to support solutions 
to change the negative impact of Covid-19. In the retail case, 
gamification technologies can develop social skills and parks 
to provide shared economic benefits or make a case for avail
able data. Evaluating the effects of Covid-19 using the Lenses 
can also provide scenarios for gamification technologies, for 
example, way-finding solutions for safe navigation when 
social distancing is enforced, or even to support vaccination 
practices.

This research aimed to demonstrate that implementing 
truly smart gamification strategies for and during the pan
demic can change the negative effects of Covid-19 and pro
mote recovery for the urban environment. For this reason, 
this research developed a matrix of “retail, roads, and parks” 
to evaluate the benefits according to the truly smart Lenses 
during and after the pandemic. Currently, there is a lack of 
data in measuring parks in cities and further exploration 
needs to be considered – gamification technologies (wayfind
ing) can support this. It is important, as these technologies 
can offer location data, sharing of assessment during pan
demics. Also, provide educational tools for individuals or 
the education sector using the findings. These technologies 
are a way to develop social interaction (which seemed to also 
been hit due to retail) and provide support while living and 
working during lockdowns. This research can support gami
fication design, providing evidence for practices, data collec
tion, national or local for cities, and decision-making. It is 
proposed that further research can identify technologies, 
which can materialize the strategies presented in this research.

Previous research has shown that gamification technologies 
can add to the “truly smart” agenda, adding benefits to socie
tal and urban systems and these would need to explore gami
fication methodologies for cities (Cavada and Rogers, 2020).

While many places still suffer from the health implications 
of the virus, additional stresses are upon livability aspects, 
social, urban, and wider health. This paper used a matrix of 
these across three urban elements (roads, retail, and parks) to 
deeply understand the challenges and opportunities. It is 
suggested that gamification methods can support solutions 
to ease the effects of the pandemic, offering opportunities to 
alternative mobility scenarios, reviving the High Street, and 
support the local economy. These might have been thought as 
practices to support truly smart and liveable solutions gami
fication should be designed as a system; for example, way- 
finding solutions need to demonstrate the shared benefits of 
the urban area and how this intervention can impact parts of 
the system (Cavada and Rogers, 2020).

This research aimed to demonstrate that implementing 
truly smart gamification strategies for and during the pan
demic can promote recovery for the urban setting. For this 
reason, this research developed a matrix of “retail, roads, and 
parks” to evaluate the commonalities and opportunities dur
ing and after the pandemic. Currently, there is a lack of data 
in measuring parks in cities and further exploration needs to 
be considered – gamification technologies (wayfinding) can 
support this. As these technologies can offer location data, 
ensuring open sharing of these datasets and assessments is 
important. Also, provide educational tools for individuals or 
the education sector using the findings. These technologies 

Figure 8. Smart assessment methodology (Cavada, 2019, adapted).
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are a way to develop social interaction (which seemed to also 
been hit due to retail) and provide support while living and 
working during lockdowns. This research can support the 
design of serious gaming providing evidence for practices, 
data collection, national or local for cities, and decision- 
making. It is proposed that further research can identify 
technologies, which can materialize the strategies suggested 
in this research.

6. Conclusions: Strategies for gamification

As explored, the effects of Covid-19 impacted public health 
and the way we live, consume, and go about in cities. The 
impacts of these behaviors are evaluated according to the 
smart city assessment’s benefits (Cavada, 2019). This research 
explored the available data on roads, retail, and parks to 
reflect the changes from Covid-19 on the urban context dur
ing the first months of the enforced lockdown. Although there 
is no national data for parks, there is plenty of evidence that 
parks data on sites exist online, along with support from 
organizations. Figure 9, marks where the four Lenses (society, 
environment, economy, and governance) have been positively 
impacted by the lockdown effects. For example, the impact on 
roads positively impacted the urban environment and govern
ance due to the understanding of national data on mobility in 
terms of social context. There were fewer costs related to car 
use and a positive impact in terms of health. At the same time, 
there were many opportunities to use public available data to 
develop governance systems and support other mobility 
methods in the city.

In the same way, the research evaluated the available data, 
which showed the initial assumptions of retail had hit the 
hardest. In contrast, roads offer different benefits for each 
context, and the use and value of parks is a factor to consider 
for a future pandemic context. Parks can support social inter
actions between users, even during restrictions, can meet up 
and socialize within a safe distance. Hence, there is the need 
to consider the relationship between movement, retail, and 
green space in a more exciting way in a pandemic scenario. 
Research showed that people can claim ownership for their 
context by using serious gaming to develop also embedding 
smart and liveable practises (Papangelis, Metzger, et al., 2017, 
2020). It was evident that the economy is the most challenging 
aspect of the pandemic; it negatively impacts all urban, social, 
and health conditions in the city context. However, there are 
also opportunities for governance, mainly through the avail
ability of data and strategic decision-making. The high street 
might not be the place for low commercial use anymore; 
territorial technology can develop and reinforce social rela
tions and learning between the physical and digital space 
(Papangelis, Sheng, et al., 2017).

The numerous changes that the current pandemic has 
brought in cities are seen here through the lens of the urban 
approach. According to the findings of this paper, there are 
opportunities, which can support gamification and lead to the 
development of gamification methodologies, to support and 
ease interactions during pandemics. Currently, it is challen
ging to have a full view, as there is a significant lack of park 
data in terms of their use. It is necessary to have the ability to 
explore how and when parks are used and be able to make 
predictions for their use during a potential health threat. 

Figure 9. Assessment of the impact in Roads, Retail, and Parks using the four Lenses (key) from the lockdown restrictions.
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Ability to analyze parks or green infrastructure datasets will 
lead to better design gamification technologies providing 
overarching health benefits. Another impact of the parks 
“data gap” is that is limiting our ability to support arguments 
relating to the social interactions of parks. This is also essen
tial because data can be used in parks’ gamification design, 
emphasizing the use of parks during times of health confine
ments. Based on the findings’ discussion, this paper recom
mends strategies for designing gamification technologies 
according to the smart Lenses:

● Society: a reduction in transportation showed benefits 
in parks while human interactions were hit hard due to 
confinement. It is suggested that gamification (for exam
ple, location-based and way finding) technologies should 
provide the digital space for human and place 
connections.

● Environmental: likely the area with the most benefits, 
due to mobility reduction, but this did not benefit to the 
overall economy.

Provide detailed analysis according to place. Way-finding 
technologies could promote and measure park and open space 
use and provide detailed analysis in support of the parks use 
and social activity within them to support policy for park 
resilience.

● Economy: highly affected from Covid-19, in terms of 
retail and socialization.

Self-identification technologies should support retail and 
also socialisation. Support green business models and data 
development. Using self-identification technologies for online 
personas to interact and promote local character and advance 
local retail businesses.

● Governance: there is an opportunity to test and imple
ment solutions using alternative governance scenarios. 
Probably the widest of opportunities here, governing 
and developing alternative mobility scenarios for social 
distancing. Additionally, using self-identification tech
nologies to develop democratic approaches to govern
ance systems

Furthermore, gamification methods can be used for self- 
contact tracing and organizing remedies for Covid-19, for 
example, rolling out of vaccination or medication. Further 
research could develop smart initiatives using gamification 
methods and technologies. Some of the recommendations 
(for example, the use of parks) were suggested before Covid- 
19, now and in the future are considered a matter of urgency 
(NHS, 2019a, b; Sutrans, 2019).
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