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Abstract

This research contributes to advancing our knowledge on the topical issue of the
proliferating use of digital platforms, specifically the home-sharing platform, Airbnb.
The aim is to answer the research question of how to measure possible impacts
stemming from the adaptation of Airbnb as a form of digital platform economy. A set
of various spatial analysis methods and a predictive model were constructed utilising
novel datasets such as Airbnb accommodation data and Zoopla rental price data, as
well as open government datasets such as dwelling types, housing tenure, and points
of interest. This gave rise to a set of methods and results that are four-fold. On the
one hand, the spatial distribution and temporal trends, is analysed using the space
time cube. These findings show that for London and San Francisco, Airbnb tend
to be centrally located, favouring residential areas. In addition, this method also
shows the seasonality of the use of the platform. Secondly, using Geographically
Weighted Regression (GWR) and the multi-scale form of GWR, it is possible to
look at the local scale and the influencing factors for Airbnb locations, and the
thesis shows that these are related to functional elements such as hotels, food and
beverages availability, and access to public transport links. Thirdly, how Airbnb
may be disrupting the housing system by exacerbating the already problematic
condition posed by the housing crisis in London is explored. To do this, the focus is
shifted onto Airbnb misuse, defined from entire property listings that do not conform
with the local regulation, and we look at the relation between those listings and
residential areas that are experiencing rapid rental price changes. These changes are
measured by extracting the difference in rents for certain years based on the Zoopla

longitudinal data. The results conclude that indeed, there is a linear relationship



vi Abstract

between them, indicating that Airbnb might be putting pressure on housing provision.
Lastly, a gravity model is constructed to forecast possible future locations for Airbnb.
These are determined in terms of proximity to touristic locations, the historical
Airbnb supply, and rental prices. The estimated Airbnb rental distribution based
on the model follows a similar distribution to the actual rent derived from Zoopla
rental price data. This last outcome suggests that prime Airbnb locations are often
located in highly-priced residential neighbourhoods. These often are prime areas
for residential location, that now have competing interests with Airbnb conversion.
Overall, this thesis provides an analytical perspective that can prompt a conversation
on best practices which mitigate the adverse impact of over-saturated short-term
rental adaptation in urban settings.

Keywords: Platform economy, Airbnb, Zoopla, tourism, housing, gravity

model.
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Research Impact

The rapid proliferation of the online platform economy, that is characterised by a
wide adaptation of digital platforms to facilitate the transaction of goods and services,
is a topical issue faced by many cities nowadays. A specific type of platform offering
short-term holiday rentals, such as Airbnb, has been especially highlighted in the
local and global news. The adaptation of Airbnb has been largely perceived as
disrupting the way cities operate. Generally, this is the central argument on debates
surrounding Airbnb that take place across different stakeholders, ranging from
academics, activists, and the private sector to government entities. Only recently,
academic contributions have helped provide more grounded analysis on this topic.
Thus, this thesis uses Airbnb as the main case study. Although quite specific in terms
of the selection of its case study, many urban-related aspects are examined in detail
throughout this thesis utilising novel datasets including Airbnb data and Zoopla
rental data, as well as the relationship with various open government datasets such as
dwelling type, housing tenure and points of interest data. The analysis presented in
this thesis can contribute to providing insights on possible impacts from the presence
of Airbnb as a form of the online platform economy. In this thesis, an in-depth
understanding of four critical angles are obtained, 1) the geographical distribution
of Airbnb in cities, 2) the location dependencies with traditional accommodation
(hotels), retail activities (mainly eating and drinking establishments), and access to
public transport; 3) the risks it poses of disrupting the housing market system; and
4) the prediction of the future spatial distribution as well as the potential rental of
Airbnb. Overall, this thesis provides an analytical perspective that serves as a basis

for a well-grounded discussion surrounding the topic of the impact of disruptive
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technologies, such as the online platform economy.
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Introduction

“Cities have the capability of
providing something for everybody,
only because, and only when, they

are created by everybody.”

Jane Jacobs, The Death and Life of

Great American Cities, 1961



2 Chapter 1 — Introduction

This chapter gives an introduction to the thesis by laying out the background of the
study in terms of why this research is important. This is followed by the central
aspect of the study, posing the research question and the research objectives, and
determining the scope and the general direction of the research. We then introduce a
set of relevant data and methods to measure possible impacts stemming from Airbnb
adaptation. The last part of the chapter describes the structure of the thesis by
providing a concise summary of the contents in each chapter to give readers a sense

of direction to the overall thesis.

1.1 The platform economy

Cities are continuously changing. Elements of cities interact through spatial struc-
tures and physical forms as well as digital interactions, creating a complex system
(Batty, 2009). For the past decades, advances in technology have enabled us to trans-
late digital interactions into those of physical ones. This includes the emergence of
the online platform economy that is facilitating economic and social activities using
internet-mediated platforms. The emergence of the new technologies that utilise the
new wave of data, generated in (or near) real-time, has made it possible for platforms
to provide services on-demand by matching supply and demand in the market. This
approach was not possible decades ago, hence it has been considered as a novel
innovation through maximising the ef ciency and effectiveness of the way we are
able to transact. This offers convenience to users, as an alternative to the traditional
approach. These types of platforms can possibly disrupt many established industries
in various aspects of the urban system, including housing, transportation as well
as commerce. Such innovation is made possible by incorporating the connectivity
offered by the advancement of Internet technology. The rise of smartphone usage
worldwide has created a supporting climate for this newfound economy. According

to independent market research, there were close to 3 billion smartphone users world-
wide by the end of 2018, which comprise more than 35% of the world population

(Takahashi, 2018). This means that a huge portion of the population worldwide



1.1 — The platform economy 3

has convenient access to utilise such platforms enabled by their accessibility to the
Internet - and these are causing signi cant changes in peoples' engagements with

digital media (World Economic Forum, 2015).

Today's digital revolution revolves around the emergence of these digital platforms,
just like the industrial revolution revolved around factories. These platforms x
market inef ciencies by capitalising on data-rich environments and algorithms to
facilitate interactions and transactions. This contemporary trend seems to have taken
the world by storm, offering convenience, easy access, and suggesting the picture of
an intelligent world where everything is as easy as the swipe of a card and the click
of a button. For consumers, the abundance of choices means that people can choose
among those platforms which have better algorithms and which ultimately lead to
a competition on how to provide more attractive services. Many platforms have
emerged in the past decades, and without our even realising it, they have become
a part of our daily lives. It has become a relatively new normal to utilise these
platforms to support our everyday activities, from using the ride sharing app Uber in
opposition to the taxi, enabling food delivery using Deliveroo instead of getting a
'take out', as well as staying on holiday in an Airbnb rather than in a hotel. Many
people participate in using the platforms generally due to the economic gains and the
extra convenience (Hamari et al., 2016; Volgger et al., 2018). These companies have
provoked reorganisation of works and services that have revolutionised busineses and
consumption patterns. This is because the changes brought by the platform economy
go well beyond industry disruption, as they also bring societal and behavioural

changes (Sampere, 2016).

How do these platforms change the way we pursue our activities? We do not really
know for sure to what extent these digital platforms have made a difference in
our activities, consumption or behaviour. The research by the World Economic
Forum shows that as we navigate the world of hyper-connectivity, the use of digital
media has been perceived to have bene ted individuals and society by enhancing

our levels of communication and social interactions beyond the boundary of time
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and space (World Economic Forum, 2015). It has opened up novel opportunities
such as through enabling direct interactions between consumers and suppliers in
businesses and industries - generally referred to as Peer-to-Peer (P2P) interactions.
The rise of the digital platform has opened up a new opportunity to extend the pool

of labour and users by eliminating traditional third parties and replacing them with
the internet mediated platforms. Many people participate to provide services through
these platforms, either as contingency work to supplement their income, as well as
their main source of employment. The exibility offered by these platforms has
made it possible for workers to enter and leave the workforce in the digital economy

much more easily.

Research by Joint Research Centre (JRC) European Commission estimated that
based on a 2017 survey measuring platform-based works as a form of employment
in fourteen European countries, 2.3% of the observed respondents identify that
they earn 50% or more of their income from such platform work for more than
20 hours a week (Brancati et al., 2019). Another report states that in total, there
is a rough estimate of 100,000 active persons in the labour force or 0.05% of the
total employees in the European Union who are online platform workers (De Groen
and Maselli, 2016). The sector is even proportionately larger in the United States
of America. From a study of 3000 American respondents by Burston-Marsteller,
Aspen Institute and TIME, the author inferred that 44% of the study's population are
active users of online platforms where 22% of them have provided services through
such platforms (De Groen and Maselli, 2016). It has been estimated that around 6
million workers, comprising 3.8% of overall US employment have alternative work
arrangements digitally including those who provide services through high pro le
platforms such as the ride sharing apps (Uber, Lyft, etc.) and holiday rentals (Airbnb)
(Gayle, 2018). This number could be anywhere from 4% to 40% of the workforce in
the US, depending on the scope of the de nition. The Freelance Union online survey
that counts the number of individuals who are engaged in supplemental/temporary/
or contract-based work (in the past 12 months before the study), shows a staggering

number of such workers as much as 36% of the population (Molla, 2018). The
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presence of digital platforms is also rapidly increasing in the Global South, with
over 110 million workers in China alone, accounting for approximately 15% of the
labour force where workers provide services as freelance writers, cab drivers, pet
sitters, house cleaners as well as couriers (Rothschild, 2019). In South-East Asia, the
rise of digital platforms is especially due to the lack of a comprehensive transport
system, e.g. the Indonesian-based unicorn Go-Jek and Malaysian-based Grab have
not only provided new structures of transport but also alternative employment in
these countries. In Asia, the share of growth of ICT compared to GDP is faster
than their overall economic growth with an average of 15.9% (compared with 7.7%
of economic growth) for India, 13.7% (compared with 9.7% economic growth) in
China and 7.5% (compared with 3.5% economic growth) in Thailand (Sedik, 2018).

This proportion is rising continuously with more people joining to participate.

The high level of participation in joining the platform economy is arguably due to

the advantages it brings including the greater exibility, autonomy and higher oppor-
tunities for individuals - as well as the possibility of globalising work for those living

in countries with less economic opportunity (World Economic Forum, 2015). But at
what cost? This type of employment based on the platform economy, might rede ne
the structure of jobs, challenge how companies operate, and create disruptions on
the system - but we do not know how big or in what direction this disruption is
occurring. Work has now been packaged as being exible, but this also means that
the talent utilising these platforms also has no access to traditional protections such
as insurance and pension schemes. There are indeed serious questions about values

and risks in the platform economy.

Considering how big the platform economy has become, for example in terms
of the rapidly increasing labour force joining the digital platform, it is pertinent

to have a better understanding of how online platforms work, the bene ts and
opportunities they create, as well as the challenges and the negative repercussions
that emerge. However, it is important to note that different types of platform economy

will lead to different challenges and problems that need different intervention for
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regulation. Given that the problem is not ubiquitous, each platform needs to be
analysed independently. Based on this consideration, this thesis focuses on a a single
platform, the short-term holiday rental, Airbnb. Thus, the detailed study of the
possible impacts of Airbnb as a form of digital platform can be carefully examined.
Airbnb has a high prominence in the tourism economy in terms of its relations to
urban functions (housing, urban tourism, etc.) as well as the regulatory approaches
that are taking place in various cities world-wide. By implementing diverse spatial
analysis methodologies, including spatial regression, entropy statistics, as well as
predictive analytics, this thesis provides a critical approach to ways of measuring the

possible impacts of these novel innovations with respect to a city's structure.

1.2 Research objectives

This research aims to answer the main research que%$temn can we measure
possible impacts stemming from the wide adoption of Airbnb as a form of digital
platform economy?"Mainly using Airbnb data in London as a case study, the

research objectives are formulated as follows:

1. To examine the spatiotemporal con guration of Airbnb listings.

2. To investigate the relationship between Airbnb and elements of urban tourism
such as hotels and retail activities (speci cally the food and beverage or F&B

establishments) as well as accessibility to public transport.

3. To analyse the possible Airbnb disruptions on the housing market structure
with respect to the relationships between location of Airbnb with increasing

rent prices of housing.

4. To construct a model forecasting possible future locations of Airbnb and its

associated potential rents that emerge from these locational patterns.

The general hypothesis is that the proliferation of the online platform economy
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provides both disruptions and opportunities. Thus, understanding the dynamics and
the underlying mechanisms will allow proper responses that ensure the positive
implications of sharing towards the urban system which might mitigate con ict as

well as disruption.

1.3 Contribution to knowledge

This thesis analyses the topical issue of the online platform economy. It provides
an in-depth analysis of a particular digital platform, Airbnb. The analysis and
results could contribute to enriching our current understanding of how the platform
economy works as well as its possible impacts on cities. This is especially important
considering the growing popularity of digital platforms in the last decade. Its
rapid growth has sparked debates worldwide, but the notion is still in its infancy
(McLaren and Agyeman, 2015) and it is not easy to gure out the extent to which
such technologies are transforming the way we structure our cities (Batty, 2016).
Thus, the rst part of this thesis contributes to providing a better understanding of
how the platform economy might affect the labour market system and the regulatory

implications of different types of online platforms.

A huge part of the thesis is then focused on an in-depth analysis of Airbnb from
different perspectives. As a global phenomenon, various studies in different cities
show how Airbnb has disrupted both the hotel industries (Zervas et al., 2016; Gut-
tentag and Smith, 2017; Neeser et al., 2015; Jamie Lane, 2016) and the housing
system (Schafer and Braun, 2016; Lee, 2016; Horn and Merante, 2017). But there is
still a gap in our understanding of the spatial distributions of Airbnb with respect to
elements of the urban system such as urban tourism and housing and we will cover

this in this thesis.

Moreover, housing affordability problems could have complex social and economic
effects. However, the growing literature on how Airbnb affects the long term housing

market is still very limited, with very little quantitative research available. Even
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though Airbnb has made headlines for years, we do not have enough scienti ¢ data
and observations which ground an analysis of how the phenomenon might contribute
to the increasing rental prices in cities by possibly distorting housing supply in terms
of the long term housing market. Also, the case of Airbnb is very city-speci ¢ and
this implies that much more research in different cities worldwide is necessary. Thus
this thesis contributes in the development of a comprehensive analysis of how Airbnb
affects housing speci cally in London, in terms of the diversity of dwelling types,

the effect on housing supply as well as predictions of future Airbnb locations.

This thesis lIs-in gaps in our knowledge of the platform economy and presents the
problem of Airbnb by re-contextualising existing techniques and models such as
spatio-temporal analysis, entropy statistics and spatial interaction models. Through-
out this thesis, we will advance our knowledge on how a platform such as Airbnb
affects the city's structure in general. Overall, it enhances our understanding in
terms of the recent development of the platform economy while also providing for a
comprehensive analysis of possible impacts which emanate from an individual plat-
form, Airbnb, and we examine these impacts from various descriptive and analytical

perspectives.

1.4 Data sources

The adoption of Airbnb platform in cities has a close association with many ele-
ments of the urban system. The term urban system is complex, describing a set of
sub-systems interacting in the urban context including components such as urban
settlements, retail activities, populations, government, etc. Thus, a diverse range of
datasets are used to produce viable results that can inform how the platform economy,
speci cally Airbnb, might affect cities. In this thesis, these datasets are introduced

in the following subsections:
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1.4.1 Tourism related data

1. Airbnb

This thesis uses publicly available data of Airbnb which has been scraped by
Murray Cox and is available to be accessed from the “Inside Airbnb: Adding
Data to the Debate’ (insideairbnb.com) website. The website is independent
(that is, it is not related to the of cial Airbnb site) and is protected under a
Creative Commons CCO0 1.0 Universal (CCO 1.0) "Public Domain Dedication'
license. Inside Airbnb contains both the tools to analyse how Airbnb affects
neighbourhoods by providing interactive visualisations and basic Airbnb stat-
istics, as well as raw data available for download as CSV les. The website
serves as a data repository for Airbnb in North America, Europe, Africa,

Asia/Paci c and Latin American cities.

The data includes:

» Hosts and listings identi cations including 1D, picture (both listing and
host), a summary of the listing, description, host name, the host since a

given date, etc.

» Spatial locations including information about the neighbourhood, the city,
the country, and the geographical locations of the accommodation in the
form of latitude and longitude, whether exact or anonymous. Note that
Airbnb can use anonymous locations for security purposes; the location
for a listing on the map will be from 0-450 feet (150 metres) of the actual
address and listings in the same building may appear "scattered" in the
area surrounding the actual address. The raw data also show whether the

Airbnb locations are exact (meaning not anonymised) or not.

« Listings detail information including property type, room type, how
many guests can be accommodated, number of beds, bedrooms, price,

minimum nights, reviews, etc.

The data represents activities recorded on the Airbnb website since 2008
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when it was launched until the year of data collection. Limitations include
disappearing listings because of actions taken by the hosts that make listings
invisible such as cancelling, 'snoozing' and deactivating listings. The hosts
can cancel their account entirely, thus removing their pro le and listings and
activating back a cancelled account can be done by contacting Airbnb directly.
Alternatively, hosts can snooze - pause listings and hide them from search
results - and (temporarily or permanently) deactivate listings. The platform is

rather unstable in this regard.

The complete datasets are obtained from different months and years as follow:

(&) London

» 2019: 05 May, 09 April, 07 March, 05 February, 13 January

e 2018: 07 December, 04 November, 06 October, 10 September, 08
August, 07 July, 11 May, 8 April

* 2017: 04 March
» 2016: 03 October, 02 June, 02 February

» 2015: 02 September, 06 April
(b) San Francisco

» 2019: 03 May, 03 April, 06 March, 01 February, 09 January

» 2018: 06 December, 03 November, 03 October, 08 September, 06
August, 05 July, 09 May, 06 April, 04 March, 02 February, 17

January, 10 January

e 2017: 07 December, 02 December, 08 November, 01 November, 02
October, 02 September, 02 August, 02 July, 02 June, 02 May, 02
April, 02 March, 02 February, 01 January

» 2016: 03 December, 02 November, 01 October, 02 September, 02
August, 02 July, 02 June, 02 May, 03 April, 02 February

» 2015: 02 December, 01 November, 02 September, 04 May
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In this thesis, four different datasets from these counts are as shown in Table

1.1 and these are used for case studies which follow:

City Month Year Counts Counts (reviews) Ratio (reviews) Chapter
London June 2016 42,646 28,398 0.67 3
San Francisca June 2016 8,619 6,396 0.74 3
London May 2018 69,886 50,466 0.72 4 and 5
London May 2019 80,767 60,194 0.75 5and 6

Table 1.1: The Airbnb datasets used for the analysis throughout the thesis.

2. Points of Interest (Pol) data from Ordnance Survey

Ordnance Survey is the British national mapping agency that provides geo-
graphic data for government, business and individuals. The Points of Interest
dataset refers to the location-based directory of all public and privately owned
business, education and leisure activities in Britain. The data consists of over
four million records across different themes: accommodation, eating and drink-
ing, commercial services, attractions, sport and entertainment, education and
health, public infrastructure, manufacturing and production, retail, as well as
transport. We use the points of interest data for 2016. The data structure is point
data in which each of the data points is given some attributes including their
geospatial information. For complete information about the data see the link
here https://www.ordnancesurvey.co.uk/business-government/products/points-
of-interest. In this thesis, only London data is used, and this involves two

themes.

» Accommodation datais a classi cation in the Points of Interest data
with sub-classi cations as follows:
(a) Bed and breakfast and backpacker accommodation
(b) Camping, caravaning, mobile homes
(c) Holiday parks and centres
(d) Hotels and refuges for the homeless
(e) Hotels, motels, country houses and inns

() Self-catering
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(g) Timeshare
(h) Youth accommodation

» Eating and drinking establishments is data consisting of sub-
classi cations as follows:
(a) Banqueting and function rooms
(b) Cafes, snack bars and tea rooms
(c) Fastfood and takeaway outlets
(d) Fast food delivery services
(e) Fish and chip shops
(f) Internet cafes
(g9) Pubs, bars and inns

(h) Restaurants

3. Annual survey of visits to visitors attractions from Visit Britain in 2015
The link www.visitbritain.org contains annual visits to approximately 88 most
popular tourist attractions in London. This is a self-reported survey by the
attractions and does not contain all the tourist attractions. It is limited to those
who are willing to provide the information. The complete lists of the 88 tourist
attractions can be viewed in Appendix B - Annual survey of visits to visitors

attractions from Visit Britain in 2015.

4. Public Transport Accessibility Index (PTAI) 2015 in LSOA level from
Transport for London (TfL) available in the London Datastore (link:
https://data.london.gov.uk/dataset/public-transport-accessibility-levels) and
this provides an indicator of public transport accessibility based on their prox-
imity to diverse urban activities as well as the frequency of the available

services.
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1.4.2 Housing related data

Different datasets related to housing are put together, from dwelling types to housing

stock as well as rental prices as follows:

1. Population Census data 2011 for dwelling types and tenure from the Of-

ce for National Statistics
In the UK, census data is a source of detailed socio-demographic statistics that
is collected every ten years, most recently in 2011. This contains data on the
dwellings, household spaces and accommodation type data for output areas
(census code: KS401EW). Dwellings in England and Wales are classi ed by
type of accommodation including:

(a) Whole house or bungalow: Detached

(b) Whole house or bungalow: Semi-detached

(c) Whole house or bungalow: Terraced (including end-terrace)

(d) Flat, maisonette or apartment: Purpose-built block of ats or tenement

(e) Flat, maisonette or apartment: Part of a converted or shared house (in-
cluding bed-sits)
() Flat, maisonette or apartment: In a commercial building

(g) Caravan or other mobile or temporary structure
The housing tenure data classify property ownership as follows:

(a) Owned outright

(b) Owned mortgage/loan
(c) Social rented

(d) Private rented

2. The housing stock data from the Valuation Of ce Agency This consists

of the data on the available property stock per-LSOA in London in 2015.
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3. Rental prices data from the Zoopla property website obtained from Zo-
opla Limited, © 2018 by University of Glasgow - Urban Big Data Centre.
This is a longitudinal dataset from 2010 - 2017 by Zoopla, a private property
website that gathers the sales and rental price information when a unit is being
listed for sale or rent in the website. For a complete methodology of the data

extraction and cleaning, refer to Appendix A - Zoopla data cleaning.

1.4.3 Boundary and attribute data

(&) London

» Lower Super Output Area (LSOA) Atlas accessible from the London
Datastore containing a summary of demographic and any related
data from various sources. This dataset is available for download
through this link https://data.london.gov.uk/dataset/statistical-gis-

boundary- les-london.

» Ordnance Survey (OS) Open Data, the National Mapping Agency of
Great Britain. This dataset is available for download thorugh this link

https://www.ordnancesurvey.co.uk/opendatadownload/products.html.
(b) San Francisco

» SF Open Data, the City and County of San Francisco of cial open

data portal available at .

— Analysis neighbourhood - 2010 census tracts assigned to neigh-

bourhood

— San Francisco neighbourhood socio-economic pro le

1.5 Methodology summary

Various spatial analysis and urban modelling techniques are presented in this thesis

which comprehensively examines the effect of the platform economy on the spatial
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structure of cities. The topics, data and methodology used are summarised in Figure
1.1. In each chapter, a thorough explanation of the methodology is presented further.
Thus, in this section, only a brief explanation is given of each of the proposed

methodologies.

» Spatio-temporal analysis using the space-time cub&he space-time cube
provides an interactive analysis of data that contains spatial and temporal
attributes in a geo-visualisation environment (Kraak, 2008). The nature of the
analysis is exploratory, to gain a better understanding of how the phenomenon
is distributed in geographical locations across time. In this thesis, we use
this spatio-temporal method to explore our Airbnb data, by examining Airbnb
listings based on rst review. This enables the analysis of spatial hot and cold
spots, in addition to deriving seasonality patterns. This method is used as a

rst step in exploring our Airbnb data.

 Local spatial regression using geographically weighted regression (GWR)

and multi-scale geographically weighted regression (MGWR)The use of

local regression to capture spatial heterogeneity is not new as dealing with
spatial data often includes dealing with the presence of spatial autocorrelation.
The use of geographically weighted regression (and now the multi-scale GWR)
is proposed as a methodology to capture dependencies between Airbnb and
other elements of urban tourism. The concept follows the method proposed by
Brunsdon et al. (1996) and Fotheringham et al. (1998, 2017) which focuses on

examining the local spatial variations within the system.

» Entropy and inferential statistics. The use of entropy statistics is used
here in its most basic form, where diversity is measured according to the
greater variations of dwelling types in London. We use entropy and inferential
statistics to look at the relationships between Airbnb and some elements of the

housing system.

» Gravity spatial interaction modelling assumes that ow is proportional to
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the degree of attraction and inversely proportional to the distance between
them. Using this basic assumption, we compute the accessibility index based
on the singly constrained model and develop the doubly constrained model to

predict the optimum location and potential rents of Airbnb.

Figure 1.1: Topics, data, and methodology summary.

1.6 Structure of the thesis

This thesis is divided into seven chapters that together elaborate on how platform

economies might impact cities.

In this Chapter 1 the background to the study is introduced, with the introduction to
the research objectives, the contribution to knowledge, the complete set of data used,
as well as the summary of the methodology. This chapter gives an overview of the

thesis structure to help readers navigate clearly throughout the text that follows.
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Chapter 2 is an exploration of the theoretical de nition of the online platform eco-
nomy, summarising the different types of platforms and the way these platforms
might disrupt established industries and create changes in the labour system. Dif-
ferent types of platforms are discussed, such as Uber, Amazon MTurk, and Airbnb.
This chapter also includes a quick overview of regulation issues associated with the

online platform economy.

Chapter 3 provides an initial exploration of Airbnb globally in several major cities
worldwide. Consequently, London and San Francisco are chosen to be investigated in
more detail using the space time cube based on the 2016 data. The results are clusters
of Airbnb locations with high supply as well as the trends of Airbnb locations based

on when they receive their rstreviews.

Chapter 4 examines how hotels, locations of food commerce and access to public
transport can be used as estimates for Airbnb density by modelling them at the local
level using geographically weighted regression (GWR) and multi-scale geograph-
ically weighted regression (MGWR). These local models are superior compared
to the global regression model in terms of capturing the speci c (local) locations
where independent variables can be used as Airbnb estimates. Overall, food and
beverages (F&B) establishments are consistently a positive estimator of Airbnb while
the association with hotels and access to public transport are much more complicated.
The utilisation of the local model allows us to capture the Airbnb phenomena in

association with the urban tourism elements, especially in central London areas.

Chapter 5 shows possible Airbnb disruptions to the housing market. This is based on
an analysis using entropy statistics that assesses the correlation of Airbnb distribution
with dwelling types and housing tenure. The result shows a positive correlation
of Airbnb and a single dwelling type, which corresponds in general to purpose-
built ats, conversions and ats in commercial buildings and areas that have a high
proportion of privately rented properties. These impacts of Airbnb detract more than
0.15% of the housing supply into short-term rentals. Such a phenomenon can reach

up to 6% in some neighbourhoods.
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In Chapter 6, a predictive model is constructed by calculating the accessibility
index of Airbnb locations relative to their proximity to the most visited tourist
attractions in London and the ease of travel to those destinations based on the singly
constrained gravity model. As the singly constrained model is rather limited in terms
of predicting Airbnb's future locations, another constrained model is introduced,
where rents can be derived from the model. The result of the second model is more
robust, not only with respect to their optimum locations but also to potential Airbnb

rents.

Chapter 7 closes with a general summary, focusing on the limitations of the study,
further work and concluding remarks. The implications of these ndings are dis-
cussed as instruments to inform policies associated with the online platform economy
in relation to the disruption of urban spatial structure. This thesis concludes that
the policy recommendations surrounding Airbnb should be proactive rather than
reactive and the thesis serves to introduce tools to support innovation but mitigate

the potential risks of creative destruction through the online platform economy.

The overall argument of the thesis is that the platform economy brings possible
disruptions to various elements of urban function, and understanding these impacts

might help us understand how to move forward.



The online platform economy

"Uber, the world's largest taxi
company, owns ho vehicles.
Facebook, the world's most popular
media owner, creates no content.
Alibaba, the most valuable retailer,
has no inventory. And Airbnb, the
world's largest accommodation
provider, owns no real estate.

Something interesting is happening.

Tom Goodwin | Techcrunch, 2015



20 Chapter 2 — The online platform economy

This chapter delves into the theoretical background of the emergence of the online
platform economy for the past decade, where economic transactions happen on-
demand and are mediated by Internet technology. The rapid adoption of online
platforms is viewed from the disruptive innovation lens in terms of how they capture
the mainstream market and the way in which they affect the labour forces who
provide the work through these platforms. It is problematic to categorise these types
of activities into existing regulations and formulations, making it dif cult for both
cities and incumbent industries to regulate and respond. Challenges arise, especially
in terms of creating the appropriate policies. Airbnb is examined from a comparative

policy perspective as an example.

2.1 Theory and de nition

Nowadays, there is a blurred line between our physical and digital world as the two
are increasingly intertwined. Schmidt and Cohen (2015) call it the new digital age,
where everything is interconnected through Internet technology, and this has impacts
on how the two worlds coexist, con ict, and complement one another. These are
unprecedented, and people are grappling to make sense of the phenomenon. Among
the most discussed topic is the emergence of the new economy as a result of the wide
adoption of Internet technology that connects our global community (Albinsson and
Yasanthi Perera, 2012). The challenges of physical distances and other information
barriers get diminished, facilitating the transactions that are based on our networked

digital world (McLaren and Agyeman, 2015).

Many attempts are being made to elucidate this discourse, as Dredge and Gyimaothy
(2015) ndthat no fewer than 17 terms are used, including collaborative consumption
(Botsman and Rogers, 2010), the 'sharing economy' (Richardson, 2015), pseudo-
sharing (Belk, 2010), the mesh economy (Gansky, 2010), the sharing paradigm
(McLaren and Agyeman, 2015), and the access economy (Rifkin, 2001), while the

most recent is the platform economy (Scholz, 2016). Most are being criticised
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because these terminologies are considered problematic as they tend to largely
overlook the core concept of what is actually happening on the ground. This is
especially true for the popular term 'sharing' economy that has been used widely,
emphasising the notion of sharing for what essentially is an economic transaction
(Belk, 2014). The term sharing is parallel with values of fairness, sustainability,
openness and collaboration (Schor et al., 2016) that are not always present in these

commercial transactions (Belk, 2014; Schor et al., 2016).

One of the most used terms besides 'sharing economy’ is collaborative consumption.
Botsman and Rogers (2010) de ne collaborative consumption as a system with
greater ef ciency and access to assets, displaying three important elements: product-
service systems, redistribution markets, and a collaborative lifestyle. The rst
element, product-service systems, shows the shifts in people's preferences where
maximum utility is a more desirable quality rather than ownership. Therefore, these
elements enable multiple products to be shared, maximising utility. The second
element, the redistribution market, refers to the creation of a second-hand community
where pre-owned goods can be redistributed to extend the life cycle of these products.
The last element is a collaborative lifestyle through sharing and exchanging to create

social connectivity.

Moreover, collaborative consumption can be achieved if its four principles are
present, which are trust between strangers, idling capacity de ned below, critical
mass, and belief in the commons (Botsman and Rogers, 2010). Trust is a fundamental
precondition in collaborative consumption. Thus systems are created to support the
trust-building for interaction through digital platforms. M6hlmann and Geissinger
(2018) introduced several cues which are leveraged when establishing trust including
peer reputatior{(often based on digital ratings) that offers accumulative knowledge
of other online membergligitalised social capitathat connects peer pro les to
other social media platforms such as mutual connections in Facebetdiled
provision of informatiorsuch as photos, interests, age, skiisgrow servicewhere

digital platforms extend the security system by protecting money in case problem
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occurs during the transactions; and lastglidation and insurancdéor example
where platforms validates government IDs or phone numbers as well as providing
protection from risky incidents. The second principle, idling capacity, relates to the
untapped values both socio-economically and environmentally, of underused assets
(Botsman and Rogers, 2010). This could be in the form of physical, labour and
capital assets. For collaborative consumption to work effectively, the system needs
to reach critical mass, where there are enough choices in the system for participants
to feel satis ed. The last principle is a belief in the commons, where people who
participate in the collaborative economy add values to the overall system. However,
in her TED talk, Rachel Botsman emphasised that there is a clear distinction between
the 'true’ sharing or collaborative consumption with the on-demand applications that
makes it easier to access things (Botsman, 2010). The collaborative consumption
focus is not very straightforward especially in capturing the capitalistic side of the
new economy, thus it is not able to capture the whole concept of a digital-based

economy (Rogers, 2016).

For the purpose of this research, we will use the term Online Platform Economy
(OPE), that emphasises from the producers and consumers easier access to labour,
goods and services, on-demand, generally at a lower cost compared to traditional
transactions (Drahokoupil and Fabo, 2016; Scholz, 2016). This term is prefer-
able because it is less convoluted compared to other terminologies. According to
Drahokoupil and Fabo (2016), there are three important aspects of the platform
economy. Firstly, companies create platforms providing a necessary algorithm for
pairing up the matching of labour/asset providers and users. Secondly, transaction
costs are signi cantly reduced allowing micro-transactions (thus lowering the barrier
to entry for a peer-to-peer transaction) and outsourcing of labour. Lastly, the risks are
managed to address many potential market failures, for example by using a review

system to build trust.

De Groen and Maselli (2016) differentiate the platform economy into the virtual

global services (where work can be distributed without the needs of physical pres-
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ence) and local services (where platforms enable local transactions such as work to
happen). This differentiation can be further categorised into the type of the sector,
whether the platform enables labour to be hired or capital to be sold/leased. Ex-
amples of virtual services in the labour sector are Amazon Mechanical Turk (MTurk

- https://www.mturk.com), a crowd-sourcing marketplace for a workforce who can
perform tasks virtually, from data validation, research, content moderation, etc.,
and UpWork (https://www.upwork.com), a freelancing website for highly-skilled
labour in various sectors including architecture, data science, and web development.
Another example of a virtual service in the capital sector is peer-to-peer lending such
as Upstart (https://www.upstart.com) that expands loan eligibility to not only include

credit scores, but also education and job histories.

Virtual Physical
Labour Labour marketplace i.e. AmazonTransport: drivers providing ser-
Mechanical Turk (Mturk) and Up-vices in transporting people or
Work. goods i.e. Uber, Lyft and Non-
transport: workers offering ser-
vices such as home repairs (i.e.
TaskRabbits) or knowledge (i.e.
TakelLessons)
Capital Peer-to-peer lending marketplacé.easing assets / capital such as
i.e. Upstart, Funding Circle andShort term rentals marketplace
Prosper Marketplace. i.e. Airbnb, Roomorama, Love-
HomeSwap, One nestay, Wimdu
and leasing marketplace i.e. Pave-
mint for parking space.

Table 2.1: Sectors and examples in the platform economy (Source: De Groen and Maselli
(2016) and Farrell and Greig (2017))

The second category corresponds to platforms that provide physical or local services
where the transaction that happens virtually is followed by a physical interaction. In
this latter category, the platforms enable local interaction by acting as an intermediary
to ensure access between users and providers that can bene t both parties. Local
services offering labour are further divided into transport-related work (i.e. Uber

- https://lwww.uber.com and Lyft - https://www.lyft.com) as well as non-transport

related work (i.e. TaskRabbit - https://www.taskrabbit.co.uk and TakelLessons -
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https://takelessons.com). Some examples of local services that offer lease to assets
/ capital are short term rental platforms such as Airbnb (https://www.airbnb.co.uk)
and Pavemint (https://www.pavemint.com), a peer-to-peer marketplace for parking

spaces. For a summary of these sectors and examples, please refer to Table 2.1.

The adoption of these type of digital platforms worldwide has led to various questions.
Will it transform the way we structure our cities? (Batty, 2016), should cities
regulate or deregulate? (Ranchordas, 2015; Dyal-Chand, 2015; Miller, 2016), do
digital platforms disrupt established industries? (Zervas et al., 2016; Guttentag,
2015), what are the implications for urban functions? (Gutierrez et al., 2016),
how do policymakers respond to the platform economy (Ranchordas, 2015), and
do these platform economies exacerbate inequalities by causing a digital divide?
(Van Dijk, 2006). Most of these questions remain unexplored. This chapter thus
begins to explore some of these pressing issues by analysing the phenomena based

on theoretical concepts.

2.2 The disruptive nature of the platform economy

The growing importance of the platform economy is globally apparent, and one of the
widely discussed topics is the disruptive nature of these integrated software systems
(Schmidt and Druehl, 2008; Batty, 2016; Laurell and Sandstrém, 2016; Guttentag and
Smith, 2017). Looking from the disruptive innovation lens, digital advancement has
somewhat facilitated the transformation of the established market and the emergence
of new markets by providing alternative services that might replace the already
established system (for the detailed theoretical concept of disruptive innovations
refer to Bower and Christensen (1996)). For example, Airbnb shows tendencies
of becoming a direct substitute for hotels, lowering hotels' revenue by competing
for similar market-share (Guttentag et al., 2018; Zervas et al., 2016). Uber, has a
long history of competition with the taxi industry, with various con icts arising due

to the rivalry (Cramer and Krueger, 2016) with several such services going out of



2.2 — The disruptive nature of the platform economy 25

business. Upstart, the P2P lending platform, disrupts the traditional banking system
by offering a more accessible ecosystem for consumer lending (Mateescu, 2015).
These companies appear in the market and capture the mainstream players rapidly,

as they grow notoriously fast.

As the proposed theory of disruptive innovation has focused on the product-based in-
dustry, such as the disruption of cellphone to land-line and laptop to home computers
(Bower and Christensen, 1996), we are presented with a new kind of disruption,
stemming from technological platforms. Sampere (2016) identi ed how the two
different types of disruption have different impacts, as the product-based impacts
the industry from within, changing consumer preferences, while the platform-based
systems create ripple effects both within and beyond the industry by further creating
societal changes (Sampere, 2016). Thus, it could be problematic to categorise these

digital platforms as part of the traditional disruptive innovation de nition.

2.2.1 How digital platforms capture the mainstream market

Christensen et al. (2015) argue that people have been carelessly using the theory
to de ne all kinds of digital platforms without assessing further if those really are
disruptive innovations, or some other form of innovation. Examining fully the type of
disruptions taking place can help us gain a better understanding of how it affects the
market system and the ways to respond strategically (Gobble, 2016). For example,
Christensen et al. (2015) provide arguments that Uber, one of the most used examples
of disruptive innovation does not meet the prescribed criteria. Although the company
is disruptive in a broader sense, it does not originate in a low end / new market
foothold, capturing opportunities not existing before (thus turning non-consumers
to consumers). It is not considered inferior initially before catching up with the
mainstream market, which is a characteristic of disruptive innovations. Instead, Uber
grows strongly from the point at which the company enters the market and competes

with the Taxi industry head on, which is the incumbent in the industry.
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Schmidt and Druehl (2008) mapped out the different types of innovations according
to their diffusion types using four categories; sustaining innovation, disruptive
innovation, new-market disruption and low-end disruption. Uber might be more
appropriately categorised as sustaining innovations. They improve the products and
services in the eyes of the incumbent's customer, through incremental advances
as well as a major breakthrough, thus capturing the mainstream market quickly
(Christensen et al., 2015; Schmidt and Druehl, 2008). Instead of capturing the
low-end market, they capture the high-end of the existing market rst, then they
diffuse to the overlooked segment (Christensen et al., 2015). The case of Airbnb is
not as straightforward, as it both captures the market segment not existing before as
well as those who are in the mainstream market. It is better suited as a new-market
disruption, where the platform opens up a detached market, ful lling the customer's
need that is signi cantly different from the incumbent's consumers (Schmidt and
Druehl, 2008). But over time, Airbnb encroaches the mainstream market both from
the supply and demand side. The latest Airbnb strategy is hotel acquisition by
adding a 'boutique’ category so hotels can advertise their rooms via the platform and
identify themselves as hotels as well as building Airbnb branded apartments (Ting,
2018). The common thread is that it is debatable whether or not these powerful
companies (Uber valued at $120 Billion in 2018 and Airbnb valued at more than
$30 Billion - according to data from the American online publisher of technology
industry, TechCrunch) provide uniform kinds of disruption. Thus, it is important to

see these phenomena in a more critical way.

2.2.2 The platform economy and the fundamental changes in the la-

bour market system

When talking about the platform economy, we need to consider two narratives: the
one promoted by the digital companies and the counter-narratives, related to the
impact on the system. Perhaps the most pressing topic is how the labour system is

changing as these platforms are providing alternative employment opportunities to
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become platform workers and how these differ from traditional workers. The rst
side of the narrative advocates the new opportunities, ones that are easy to enter, with
huge market share providing economic growth for the under- and unemployed, where
jobs are exible and data-driven to ensure compatibility between service providers
and consumers (Pasquale, 2016). Monetary reasons and exibility are the biggest
draws for providing work through digital platforms (Teodoro et al., 2014). Many
people join as Uber drivers to provide additional earnings to supplement their main
income and become nancially independent (Berger et al., 2018). Hosts rent out
their homes in Airbnb, or other short-term rental platforms to supplement rents or
mortgages (Ikkala and Lampinen, 2015; Jefferson-Jones, 2014). According to a
study by Farrell et al. (2018), many of these workers still have their traditional source
of income (according to the study in the US), where earnings from platforms account
for around 54% of observed total income for active workers and 20% for occasional
workers. Moreover, exibility and autonomy is another large motivation to enter
as platform workers (Berger et al., 2018). Generally, these technologies offer some
sort of self-employment, where workers are given the freedom to arrange their own

schedules and autonomy to choose jobs as they see t (Garben, 2017).

But there is also the counter-narrative. In many cases, these platform workers
are de ned as 'driver partners' such as in the case in Uber, 'taskers' as it is in
TaskRabbits, and 'hosts' as in Airbnb. The common thread is that the platforms
release themselves from responsibilities of becoming an employer, by separating
the workers from their own entity and label them as micro-entrepreneurs (Kuhn and
Maleki, 2017; Finck, 2017). This has left the platform workers without bene ts
or protection, while the workforce pool in the platform economy keeps on getting
bigger (Farrell et al., 2018). This means that an increasing number of workers are
vulnerable and under-protected by the existing regulatory system (Prassl and Risak,
2015). These platforms also allow people from different skill levels, even those who
are below the professional standard, to enter the workforce as 'professional’ drivers
competing against occasional drivers in the case of Uber (Drahokoupil and Fabo,

2016). Furthermore, it is possible that they promote inequalities because the workers
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are depleted in terms of their bargaining power, and there is discrimination by using
picture-based pro les revealing the worker's race and ethnicity that could result in
the system being biased in terms of who is employed (Pasquale, 2016; Edelman and

Luca, 2014; Cheng and Foley, 2018).

Examining the impact of the platform economy on the labour system also requires
us to look deeper into the different types of platforms. As mentioned before, online
platforms can be categorised as virtual and local services (see again Table 2.1 for
details). How digital platforms affect the workforce in these two platform economy
categories differ slightly from one another. Through digital platforms, the market
becomes highly globalised, where labour is competing regardless of their locations
(De Groen and Maselli, 2016). This is especially true in the case of virtual services,
for example, where workers from Western countries and the Global South are put
together on the same platform which then becomes a big melting pot of workers. In
Amazon MTurk, people can crowd-source jobs easily to batches of workers all over
the world without having to conduct an expensive recruitment process. What used to
be local competition has turned into a global one. One of the main concerns is that
these platforms offer competitive pricing at the expense of the workers. Providing
work through the platforms has gradually lowered the wages for some industries,
as price equilibrium is decreasing following the diversi cation and saturation of
supplies (De Groen and Maselli, 2016). Based on a study of Amazon MTurk earnings,
workers are being paid generally lower in total because the platform excludes the
time spent by workers who search on tasks as well as the tasks rejected, leaving a
median hourly wage of only $2 per hour when accounting for those unpaid elements
(Hara et al., 2018).

The problem of low wages is also experienced by platform workers that provide
local services. Table 2.2 provides the percentage cuts for each successful service.
For Uber drivers, short routes would leave them penny-less, i.e. the minimum
fare for Uber is £5 in London and after the fee, they will only get £3.75 gross

payment while they still need to cover the costs of providing the services (Wood
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Digital Platform Percentage cut for the platform

Uber 25% from partners (drivers)

TaskRabbits 15% from taskers

Airbnb 3% from hosts and 6% to 12% from guests

Upwork 5% to 20% from freelancer

MTurk minimum 20% for requester

TakeLesson 40% to 10% decreasing based on amount of lessons

Table 2.2: The percentage cut of some online platforms based on the platforms' of cial
websites

et al., 2017). In order to ensure workers are not cherry picking the job, and to ensure
even service, these platforms are using algorithmic management, where platforms
'nudge’ their workers to provide services by using a certain system within the
platform (Rosenblat and Stark, 2015). For example, the Uber algorithm makes sure
drivers provide an even distribution of work - both long and short distances - thus the
app strategically does not allow drivers to know the passengers' destination before
accepting requests (Davidson, 2014). Drivers can only see the pickup locations,
passengers' ratings and the type of the ride (UberX - normal size car, UberXL -
larger capacity, UberPool - sharing rides with other riders, etc.) (Wood et al., 2017).
This leads to information and power asymmetry between the labour behind the apps
and those who actually perform the tasks (with no stability or bene t)(Rosenblat
and Stark, 2015). In terms of fees, another platform, Airbnb, distributes the cost to
both service providers (hosts) and customers (guests), so the apps fee does not solely
rest on a single entity. TakeLesson on the other hand, offers a decreasing fee based
on the number of lessons, with workers earning 60% for the rst 5 lessons, with
10% increases in earnings for every additional ve until it reaches 90% of earnings

(https://support.takelessons.com/).

2.3 Regulatory implications

We have discussed the wider impacts of the platform economy towards the labour

market, both from the opportunities they provide and the challenges they present.
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As the evidence suggests that digital workers are exposed to liabilities and are
vulnerable, we need to consider measures to address the potential risks from the
platform economy (Drahokoupil and Fabo, 2016; Jepsen and Drahokoupil, 2017).
However, the current regulatory system falls short and is unable to adapt to the
fundamental changes that the platforms bring in general and the labour market
speci cally, thus an adequate policy formulation is needed (Garben, 2017). But
before, we need to understand the regulatory mechanism surrounding these digital
platforms. The basic nature of the online platform economy is self-regulation, where
companies are in charge of setting the rules by creating their own terms of services

to ensure the transactions are being carried out ef ciently and safely (Finck, 2017).

The form of self-regulation can be seen in the way these platforms work. For service
providers, certain standards (although lower than the traditional barriers) need to
be met. Also, each platform has the capability to deactivate an account as they see
t if workers violate the companies' proof of conduct. An Uber driver's account
can be suspended or deactivated automatically if their rating falls below 4.6 (the
maximum rating is 5) and cancellation rating rises above 10% (in which drivers
cancel the rides after accepting the requests). This suspension / deactivation can be
done without further explanation from Uber (https://help.uber.com). Airbnb can also
deactivate hosts' listings if they feel that the hosts are unable to provide the service
adequately or have a poor response rate, i.e if they let four consecutive bookings
expire, decline consecutive requests constantly and consistently take more than seven
days to approve an enquiry (https://www.airbnb.co.uk/terms). These measures are

taken to maintain their standard of service in order to compete in the market.

There is also a feedback system as a reinforcement to increase trust in the platforms
(Finck, 2017). Uber drivers can give ratings and reviews for their riders, and these
ratings are visible when the requests from riders appear in the apps. The same
with Airbnb, where hosts can rate guests. Reviews allow a self-organised and
self-managed system to encourage both producers and consumers to build a good

reputation (Malhotra and Van Alstyne, 2014). There is also dynamic pricing for
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those platforms, such as peak hours fare increase for Uber, or higher ‘taskers' price
in TaskRabbits for jobs that come in short-notice. Airbnb offers more revenue due
to better visibility and booking conversions for Airbnb super hosts, giving hosts the
necessary incentives to respond quickly to booking requests and provide services
with higher standards (Airbnb, 2018).

These regulations from within the platform are formulated based on the company's
interests generally to maximise prot. Therefore, self-regulation might not be
suf cient to protect both the workers and the public interests. This is where the city
or statewide regulations come into play, to make sure that the interests of private
parties are not preceding the public ones. However, challenges arise as many of the
existing rules are outdated and made for of ine commerce, thus not fully appropriate
for digitally mediated services (Finck, 2017). The platforms are also resistant to the
regulations by arguing that as a technological company, they are not accountable for
the works done by their 'partners' or workers (Hall and Krueger, 2015; Wallsten,
2015). Knowledge asymmetry also occurs between platforms and regulators due
to the lack of understanding between the platform’'s de nition, operating systems
and their overall impact because the data is generally private and closed (Cohen and
Sundararajan, 2015; Finck, 2017). Some of the most recurring regulatory problems
is related to the type of work, tax, safety, health, consumer protection, city zoning,

among other things (Garben, 2017).

But as with other aspects of the online platform economy, the regulatory implications
are different across platforms. In the next section, we will focus on examining the
regulatory debates surrounding one particular sector: home sharing using Airbnb as

a case study.

The case of Airbnb

If we look at the case of Airbnb, a home-sharing app, regulation and taxation are

aspects that have created many controversies surrounding the platform. Compared
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to hotels, Airbnb is considered experimental and under-regulated due to its unpre-
cedented nature (Dyal-Chand, 2015; Miller, 2016; Hacki and Lighton, 2001). Some
studies associate this under-regulation with informality, such as Guttentag (2015)
who referred to Airbnb as ‘informal tourism sector' because generally they are not
located in the appropriate zoning codes and thus deviate from various ordinances
(Guttentag, 2015). When compared to the traditional hotels, hostels, B&Bs and
other incumbents, Airbnb lacks comprehensive policies that regulate customers,

businesses, and government as key players in the tourism industry (Guttentag, 2015).

Figure 2.1: Left: A protest in San Francisco published in The New York Times in 2014
allegedly because the landlord converted their units into Airbnb rentals. Source:
Justin Sullivan / Getty Images in Benner (2016). Right: Protest in supporting
the home sharing outside the City Hall in New York in 2015. Source: Bebeto
Matthews.

Over the years, con icts are highlighted by the media, such as the front-page article
in the New York Times by Benner (2016) titled "Airbnb in Disputes with New
York and San Francisco' along with an image of an elderly man holding a big red
sign saying "evicted' in the protest against eviction by landlords as seen in Figure
2.1. The allegation was that the owners converted their units into Airbnb rentals.
There is various similar news linking Airbnb with the soaring house price issues
(Benner, 2016; Farivar, 2016; Truong, 2016; Mclean, 2016). Lee (2016) suggested
a targeted restriction towards Airbnb to prevent distortion in the housing market
through applying for limited permits, only allowing Airbnb in buildings that meet
'the affordability threshold', limiting the number of days per year as well as enforcing

tax to fund enforcement.
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In mid-2016, Airbnb sued the city of San Francisco over the new ordinance that
forced Airbnb hosts to register their listings. The city tried to make enforcement
by putting a $1,000 ne a day for every unregistered host operating via the Airbnb
platform (Benner, 2016). Just a couple of weeks later on June 26th, Mclean (2016)
reported via CNN Money that Airbnb had sued its hometown, San Francisco, in
federal court, objecting to the said ordinance that was to go into effect in late July
2016. The article mentioned that Airbnb contended that the rule violates the Commu-
nication Decency Act's section 230 (protecting interactive Internet service providers
from being liable for voluntary actions made by users), the Stored Communications
Act (allowing Airbnb not to disclose user contents without subpoena), as well as the
First Amendment's freedom of speech provision (Mclean, 2016; Farivar, 2016). This
is just to mention a few concerning the way in which the platform economy goes
on head-to-head with regulators, as the platform tends to blur the established legal

boundaries (Finck, 2017).

Cities all over the world have created various attempts in formulating targeted policy
responses to protect the housing stock. Some regulation tightens while other is made
to be more relaxed. Amsterdam implemented 'Amsterdam short stay policy' in
agreement with Airbnb in 2014, by putting a 10% cap for the amount of private
housing proportion that can be converted into short-stay properties per district. Addi-
tionally, apartments under EUR 710.67 should be available for households with lower
incomest In London, section 25 of the Greater London Council (General Powers)
Act 1973 was previously used to restrict the use of residential premises as temporary
sleeping accommodation, protecting London housing supply and bene ting per-
manent residents by preventing the conversion of family homes into short-term lets.
But on the 26th May 2015, London implemented Section 44 of the Deregulation
Act (HM Government United Kingdom, 2015b) allowing Londoners to rent out
properties for up to 90 days without planning permission, providing there is no
change of use (for which planning permission would be required) (HM Government

United Kingdom, 2015a). Before the Deregulation Act, unlawful short-term rentals

http://www.iamsterdam.com/en/local/live/housing/rental-property/shortstay
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could cost homeowners a ne of up to £20,000, but this would not affect subletting
by renters who are mostly restricted by the tenancy agreement. For a complete
preview of cities attempts in regulating short term rentals, refer to Table 2.3 where

we compare six cities worldwide in terms of the kind of regulations implemented.

Cities Regulations Details
San  Fran- Residential Unit Conver- Buildings should be owned or rented by per-
cisco sion Ordinance (Chaptermanent residents of San Francisco who reside

41.A) regulating the short-in the units at least 275 days per year - 90

term rental of residential days rule (not applied for hosted rentals); re-

units (enacted on 1 Febru-gister and obtain permit to the Of ce of Short

ary, 2015 legalising short-Term Rental and pay USD 50 fee good for two

term rentals) years; Rent Control Laws (not more than what
the host is paying to the current landlord), pay
Hotel Taxes (14%) and obtain business regis-
tration certi cates.

London Deregulation Act 2015  Act amending the outdated 1973 Greater Lon-
don Council laws “requiring Londoners to get
planning permission for rentals of more than
90 nights, or face a ne of up to GBP 20,000
for each unlawful rental' making it legal to list
and rent short term rental properties.

Amsterdam Amsterdam Short Stay Rental of non-subsidised housing for periods

Policy from seven nights to six months; owner of
property must secure a permit for short stay
rentals and pay a fee, local districts put cap
of 10% of total private housing which can be
granted a permit to ensure suf cient housing
supply for residences.

Berlin Zweckentfremdungs- ver-New regulation passed in 2014 with a two-

bot year transition period (began on 30 April) ban-
ning short-term rentals without explicit per-
mission from the Berlin Senate; nes of up to
EUR100.000 for offenders.

Seoul Banned Existing regulation ruled against unregistered
home sharing due to tax and health concerns.

New York Senate Bill S6340A pro- Rentals that last fewer than 30 days are prohib-

hibiting advertising the ited if residents are not present.

use of dwelling units in a

class A multiple dwelling

Table 2.3: Regulatory responses to Airbnb in various cities

These policy implementations have served as an example of how cities regulate

platform economies. To develop these arguments further, this thesis will look at
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Airbnb as a case study and analyse in greater detail how this platform economy
impacts the overall city system. Like most kinds of digital platform, the Airbnb
market and its demand are very uid, experimental and highly adaptive. Thus, much
more remains to be researched and the subsequent chapters will show the complexity

of the phenomenon.






Exploring the spatiotemporal

dynamics of Airbnb

"We used to live in a world where
there were people, private citizens, a
world where there are businesses,
and now we're living in a world

where people can become businesses

in 60 seconds."

Brian Chesky, CEO Airbnb in
Atlantic Aspen Ideas Festival, Aspen

- Colorado, 2014
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In this chapter, we focus on one platform economy: Airbnb, a short-term rental
platform for accommodation. This includes how the platform started and developed
over the past decade, the latest strategies, the underlying mechanisms of the platform,
and the adoption of Airbnb worldwide. This chapter rst looks at the Airbnb pattern
globally, in terms of its permeation in several major cities worldwide, including Lon-
don, Paris, New York, Rio de Janeiro, Berlin, San Francisco, Barcelona, Amsterdam
and San Francisco before going into a deeper analysis. Airbnb data for London and
San Francisco are examined using the space-time cube method, to recover spatial
patterns and any seasonality effects. The result of this preliminary analysis is used

as a basis for further analysis in later chapters.

3.1 The rising trend of short-term renting

In recent years, there has been an explosion of short-term rental platforms such as
HomeSwap, Roomorama, HomeAway and Airbnb. These are considered as part
of the platform economy, which refers to the open-access approach of utilising
assets and services (Richardson, 2015; Rifkin, 2001), mostly for-pro t (Belk, 2014),
and generally mediated by Internet technology (Schor et al., 2016; McLaren and
Agyeman, 2015). These hospitality platforms offer two main bene ts to those who
participate: economic incentives fbostsfrom renting their underutilised rooms or
properties, and choices of short-term accommodation with extra amenities often not
available at hotels foguests The biggest short-term rental platform remains Airbnb,

a San Francisco based private technology company offering accommodation in a
marketplace that connects hosts (with entire apartments, private or shared listings)

and guests.

Airbnb was rst launched in 2008 by Joe Gebbia, Brian Chesky, and Nathan Blechar-
czyk who started with the idea of providing air mattresses for conference participants
in San Francisco who wanted to nd alternative lodging. Figure 3.1 showcases the

info-graphics of how Airbnb started. It shows that the Airbnb idea came out as a
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necessity as the two co-founders were unable to pay their rents. Thus, when a big
conference came to town, they made a simple website (in the form of a blog) to
advertise air mattresses for rent and three people showed up. Realising this potential,
Airbnb was born and now has grown into a company valued at $38 billion in 2018
(Team, 2018). In 2018 there were nearly 5 million Airbnb listings in 81,000 cities

located in more than 191 countries worldwide (Airbnb, 2018).

Figure 3.1: Infographic of Airbnb development since its rst launch. Source: Anna Vital,
2014. https://blog.adioma.com/how-airbnb-started-infographic/.

Since then, Airbnb has been experiencing rapid development. In their Press Room
website (https://press.airbnb.com/) Airbnb unveiled the plan to add four property
types - on top of entire ats, private rooms, and shared rooms - with 'Vacation Home'
(such as chalet), 'Unique’ (such as tree houses, igloo, castle) and - as Airbnb is
acquiring more hotels - 'B&B' and 'Boutique’ (for hotels). There is also an Airbnb
collection for special events such as weddings, honeymoons, group getaways, etc
and new tiers aim at diversifying the range of guests by introducing Airbnb Plus
(veri ed listings for a high standard of quality and comfort) and Beyond/Luxury
for high-end customers (Airbnb, 2019). Considering Airbnb also introduced the

‘Airbnb Experience’ program emphasising guides for travellers, it is clear that Airbnb
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aspires to extend its services beyond short term rentals, toward a more elaborate
travel agency function, although, the largest market would still be the marketplace

for temporary rentals.

(a) Airbnb web interface for hosts

(b) Airbnb web interface for guests

Figure 3.2: The Airbnb web interfaces

Based on a study by Ikkala and Lampinen (2015), the monetary reason is the
biggest motivation for joining the Airbnb platform especially to supplement high
rent or mortgage prices. Figure 3.2a shows the landing page for hosts and the rst

information provided is the possible income per-month by renting their place via the
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Airbnb platform. The calculation is based on the city where the property is located,
the type of listing (whether it is an entire property, shared room or private room)
and how many people can be accommodated. The second message featured on the
website is the exibility the platform offers (see the section "Why host on Airbnb?"

in Figure 3.2a), emphasising that hosts take full control of their listing in terms of
availability, prices, rules and how much interaction there need be between hosts and
guests. Airbnb has been developing their pricing tools, Smart Pricing, over the years,
and their calculation is based on a machine-learning algorithm considering the type
of listing, locations, seasons, demands, etc. (Hill, 2015). Unlike other platforms who
control their price algorithms, such as Uber, Airbnb only suggests a price to hosts,
but the nal decision on the price depends on each host (Gibbs et al., 2018b). Thus,
the pricing for Airbnb listings is very versatile because they are entirely dependent
on the hosts who sometimes set up inef cient pricing to attract more guests (lkkala
and Lampinen, 2015). Although it increases exibility, this method also comes with

a drawback as most hosts do not have the capability to calculate optimum pricing
for their listings. So, even though prices uctuate according to seasons, days of the
week and holidays, 52.2% of the listings do not change in price based on a study in
Canadian cities, thus indicating to some extent a loss of opportunity (Gibbs et al.,
2018b).

Figure 3.2b shows the landing page for guests to make a booking. To inform their
decision, several main attributes are displayed including the location (city), pictures
of the rooms, type of listings (entire at, private room, shared room), number of
beds, a one-line description of the place for rent and a special badge in cases where
the properties are featured as 'PLUS' (referring to properties that have been fully
inspected and met certain criterion by Airbnb) or super-hosts (those with excellent
services and communications) (Airbnb, 2018). Per-Airbnb policy, the exact location
of the property is not made public and guests who make a booking will be given the

details afterwards to minimise risks of fraud, invasion of privacy and such issues.

Airbnb adoptions are different in various cities. In this chapter, nine cities where
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