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Abstract

For urban governments, introducing policies has long been
adopted as a main approach to instigate regeneration pro-
cesses, and to promote social mixing and vitality within
the city. However, due to the absence of large fine-grained
datasets, the effects of these policies have been histori-
cally hard to evaluate. In this research, we illustrate how
a combination of large-scale datasets, the Index of Depri-
vation and Foursquare data (an online geo-social network
service) could be used to investigate the impact of the 2012
Olympic Games on the regeneration of East London neigh-
bourhoods. We study and quantify both the physical and
socio-economic aspects of this, where our empirical find-
ings suggest that the target areas did indeed undergo regen-
eration after the Olympic project in some ways. In general,
the growth rate of Foursquare venue density in Olympic
host boroughs is higher than the city’s average level since
the preparation period of the Games and up to two years
after the event. Furthermore, the deprivation levels in East
London boroughs also saw improvements in various as-
pects after the Olympic Games. One negative outcome we
notice is that the housing affordability becomes even more
of an issue in East London areas with the regeneration grad-
ually unfolding.

Introduction

In recent decades, the topic of urban regeneration has re-
ceived increasing attention globally, due to the undeniably
significant role it may play in city development (Ye, et al.,
2015). It is used by governments as a boost to disinvested
urban areas, reducing relative levels of deprivation and
promoting ‘social mixing’ (Keddie, 2014). Furthermore, for
international metropolises like London, urban regenera-
tion can be even more necessary by building attractive ur-
ban spaces of business, leisure and residence to promote
its functional role in the global economy (Sassen, 2001;
Webber, 2007).

Realising the positive effects that might be brought with
regeneration, the urban government of London has put
forward a series of policies to instigate it, so as to counter-
balance the continuing post-war exodus from the city cen-
tre and draw developers to invest (Keddie, 2014). Among
them, the regeneration policies related to 2012 Olympic
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Games are generally regarded as the most striking ones re-
cently. “The Game will be London’s single most important
regeneration project for the next 25 years”, as the Mayor of
London indicated. This mega event was expected to orig-
inally stimulate the regeneration agenda of six host bor-
oughs (Hackney, Tower Hamlets, Newham, Barking and
Dagenham, Waltham Forest, and Greenwich) and eventu-
ally catalyse the revitalisation of the whole East London.
Compared with the rest of the city and the country, East
London is one of the most physically fragmented, envi-
ronmentally compromised and socially deprived districts
which is seen as the greatest remaining regeneration op-
portunity in inner London (ODA, 2010).

However, the success of regeneration through Olympic
Games is not guaranteed. With quite a few challenges
lying ahead, long-term efforts and study are required.
Firstly, the deprivation of East London is a historical prob-
lem that is extremely hard to solve. Even though several
waves of regeneration strategies have already been imple-
mented in East London, tackling the deprivation of this
area is still challenging for many decades (Gavin, 2012;
Dmitry, 2012). Some critics suggest that the Olympic strat-
egy might be going in the same direction as previous poli-
cies in its failure to achieve the regeneration goal (NEE
2008). Furthermore, the experience of previous Olympic
cities shows that the mega events are not necessarily an ef-
fective mechanism for catalysing urban development and
renewal (Dmitry, 2012). Some Olympic projects turned out
to be ‘white elephants’ only in the years after the event
(Galina, 2011; Sue, 2010; Cashman, 2009; Macrury, 2008).
Also, to evaluate the impact of regeneration policy is hard
in nature due to the lack of data and data-driven ap-
proaches. Indeed, from existing evidence, the power of the
state to intervene and influence the market through mak-
ing policies has been demonstrated. However, what to and
how to measure the physical and social regeneration that
is induced by policies is still a new area of inquiry for re-
searchers to work out (Lees & Melhuish, 2015). Whether
or not Olympic regeneration project can be shown to have
long-term benefits is still unclear in the existing literature.

Fortunately, with the emergence of the Big Data era, an
increasingly rich data environment has become available
to policy makers to shed new light on the issue. Through
the lens of a huge range of data sources, the change of



urban places and actual behaviours of citizens have be-
come unprecedentedly observable at very fine grain spa-
tial and temporal scale, offering the potential to benefit
urban study. Some promising results have been presented
in existing research using Foursquare data. For instance,
Daggitt et al. (2015) analysed urban growth across ma-
jor cities worldwide. Karamshuk et al. (2013) studied op-
timal retail store placement in the city. In this research,
we use the English Indices of Deprivation and Foursquare
data to examine how successfully the Olympic regenera-
tion policies have worked and question whether the ide-
als of promoting local liveability and social-economic de-
velopment have been achieved in East London at differ-
ent geographic levels. In order to answer this overarching
question on whether the policies are effective, the research
is structured around the three sub-questions: 1. What
the representative Olympic regeneration policies and their
goals are; 2. Whether the policies have brought significant
changes to various categories of urban places within the
target area; 3. How human spatio-temporal mobility pat-
terns have been influenced since the policies took place;
4. And whether the deprivation conditions of East London
become more or less divergent.

Policies

From the very beginning, the ambition of bridging the his-
torical gap between West and East London has been at the
core of the Olympic bid and frequently shown in the sub-
sequent related plans (Dmitry, 2012). These plans are led
by governments and organisations whose interests range
from comprehensive coverage of the Games’ impact to a
focus on specific geographical and subject areas (DCLG,
2015). In some Olympic legacy plans at region or even
country level, the regeneration of East London was put for-
ward as one of the major targets. A summary of the key
plans and their goals involved in the renewal of East Lon-
don are provided in Table 1. Some other policies make
their targets more specific by focussing on the regenera-
tion of smaller spatial coverage, like the host boroughs or
the Olympic Park. The Strategic Regeneration Framework
(SRF) is one of the significant plans that contributes to the
delivery of this aim and is the main policy that is evaluated
in this research.

The objective of the SRF is to ensure both of the physical
regeneration and socio-economic benefits are brought to
the host boroughs. From the physical regeneration side, it
aims to create well-designed, successful and sustainable
places that attract new business, new mixed communi-
ties, and enhance existing neighbourhoods. On the socio-
economic part, it holds an ambitious goal to achieve rad-
ical socio-economic convergence between host boroughs
and the London average for key indicators of deprivation.
To meet the convergence objective, seven core outcomes
were proposed in the SRF (Table 2).

The SRF expects to achieve the goals within a 20-year
timeframe from 2010 to 2030. It also includes three interim
targets to be met by 2015, which are: narrowing the gap
oflocal satisfaction between London average and the host
boroughs; delivering new and better places to live and

Plans Targets

London Plan (2004) Regenerating East London

Mayor of London’s five *Transforming the
legacy promises (2007) heart of East London

*Transforming the heart

The Government’s of East London

Legacy Action *Making the Olymlic Park
Plan (2008) a blueprint for
sustainable living
* Ensuring that the Olympic
The Coalition Park can be developed after

the Games as one of the
principal drivers of
regeneration in East London.

Agreement (2010)

Department for
Communities and
Local Government’s
(DCLG) Business Plan
2011-2015 (2010)

*Regenerating the
Thames Gateway

Table 1: Groups of London Wards in ANOVA analyses.

work, including homes, the related schools, health cen-
tres and other social infrastructure; and completing the
early stages of the Olympic Park redevelopment as a last-
ing legacy (SRE 2009).

Creating a coherent and high quality
city within a world city region
Improving educational attainment,
skills and raising aspirations
Reducing worklessness, benefit
dependency and child poverty
Homes for all
Enhancing health and wellbeing
Reducing serious crime rates
and anti-social behaviour
Maximising the sports legacy
and increasing participation

D |G W

Table 2: Seven key outcomes of the SRF

Impact Evaluation

In this section, the datasets collected for the research are
described, followed by how they are analysed to evaluate
the physical and socio-economic impact of the Olympic
Games on East London (primarily focus on six Olympic
host boroughs in this study) at different geographical lev-
els.

Data Collection

Data for the study are drawn from the English Index of De-
privation and location-based social network Foursquare.
The English Indices of Deprivation is an official measure
of relative deprivation for small areas (Lower-layer Super
Output Areas) in England calculated by the Department
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Figure 1: The distribution of the Olympic Park, Host bor-
oughs, and Foursquare venues by the end of the study pe-
riod

for Communities and Local Government. It is organised
across seven sub domains of deprivation (Health Depri-
vation and Disability; Employment Deprivation; Income
Derivation; Education, Skills and Training Deprivation;
Crime; Barriers to Housing and Services; and Living En-
vironment Deprivation) to produce the Index of Multiple
Deprivation (IMD), an overall relative measure of depri-
vation. The versions used in this research are 2010 Index
and 2015 Index, through a comparative analysis of which,
changes of multiple deprivation levels of the study area
are tracked to have an insight of the socio-economic im-
pact of the policy. Alongside the Index of Deprivation data,
we also collected user mobility records and venues’ infor-
mation in London through a four-year long dataset from
June 2010 to August 2014 of Foursquare. This Foursquare
data contains all "transitions" (pairs of check-ins by users
between two different venues) occurring within London
during the study period. For each transition, we have the
start time, end time, source venue and destination venue.
The information of Foursquare venues in London is also
available in our dataset, through which we know the geo-
graphic coordinates, category, creation time and the total
number of users that have check-in(s) at each venue.

Physical Impact

To explore whether the policy has significantly influenced
the physical regeneration in Olympic host boroughs, we
use Foursquare data to identify local urban growth pat-
terns by measuring whether there are many venues of
certain categories emerging after the policy was imple-
mented. Figure 1 shows the location of our research area
and the distribution of venues at the end of the study
period. In the following analysis, we track the trend of
venue growth and category composition by time and dis-
cuss how the changes vary by host boroughs using London
as benchmark comparator.

Venue Density We explore how the density of venues
changed within host boroughs in total, and compare it
with the average level in the whole city. The venue den-
sity is calculated by dividing the number of venues within
an area by its size. As can be seen from the first subfig-
ure of Figure 2, both of the densities in host boroughs and
London present a growing trend during the four years. By
the end of the study period, the venue density of host bor-
oughs in total was almost twice that of its initial value.
One noteworthy point is the relative change between the
two densities. At the beginning, the venue density of host
boroughs was lower than London’s average level. Then the
gap became increasingly smaller until July 2013, when the
values became equal. After that, the average venue den-
sity of host boroughs overpassed the city average level by
the end of August 2014. In the middle subfigure of Fig-
ure 2, the monthly growth rates of venue densities are
presented, from which we can see host boroughs have a
higher growth rate in general than London’s, and two evi-
dent peaks show in October 2011 and August 2012, respec-
tively. Instead of studying the host boroughs as a whole,
the analysis next is to look into the differences on venues’
growth between boroughs. As the last subfigure of Fig-
ure 2 presents, Hackney and Tower Hamlets are the bor-
oughs where the venue densities are far more than the av-
erage and other host boroughs. Another striking point is
the venue density boost of Newham (where the Olympic
Park is located) in October 2011.

Venue Composition After understanding how the den-
sity of venues has changed, we explore the difference in
composition of new venues between a host area and its
counterparts. In Figure 3, the colour of each square repre-
sents the proportion of venues of that particular category
from the total number of new venues within the area in
each year. We observe that for both host boroughs and the
rest of London, the category of food has the largest per-
centage among each year’s new venues. However, the pro-
portion of food for host boroughs was not as significant
as for the rest of London in general. An important com-
ponent of new venues in host boroughs is the Outdoors
& Recreation category, which always presents the second
largest category within the group, and is usually above the
proportion for the rest of London. This phenomenon is es-
pecially evident during the years of 2010, 2012, and 2014,
when the proportion of host boroughs as compared to the
rest are 10% to 6%, 6.5% to 3.4%, and 5.9% to 0.76%, re-
spectively. Another four categories that the Olympic area
shows a greater proportion for are Arts & Entertainment,
Professional & Other Places, Nightlife Spots, and Stadi-
ums. On the contrary, categories related to transport, like
Airports, Train Stations, Travel & Transport are more ex-
pressed in the rest of London.

Socio-economic Impact

Compared with physical legacies, the ‘soft’ impacts of
socio-economic are less apparent, harder to measure, but
necessary in the evaluation of Olympic policy’s effective-
ness. In this section, we try to measure the socio-economic
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Figure 2: The comparison of venue density between host boroughs and London average by date

impact through studying human mobility features, and an
investigation of deprivation changes before and after the
Olympic regeneration program.

Mobility Features To explore how the volume of transi-
tions from and towards an area changes over time may
provide us some alternative insights into local vitality. We
analyse this in Figure 4 and Figure 5, which display the
transition popularities in host boroughs and London in to-
tal. We measure the transition popularity through dividing
the total number of transitions from and towards an area
by its population. We observe that the Olympic host bor-
oughs as a whole has lower number of flows than that in
London in most cases, with an exception in August 2012,
when the Olympic Games took place. This phenomenon is
more evident when the analysis is undertaken at borough’s
level. As we can see from Figure 5, in the major Olympic
borough of Newham, the flow transitions peaked during
the Olympic period with an incomparable value. However,
the average number of transition flows in host boroughs
fell dramatically after the mega event, and returned to its
normal level in the post-Olympic period.
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Figure 4: Average number of transition flows in host bor-
oughs in total and London
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Figure 5: Average number of transition flows in each host
borough and London

Deprivation Changes As the SRF’s objectives clarified,
the primary ambition of Olympic regeneration policy is to
eliminate the radical deprivation in East London. To ex-
plore whether the deprivation level has changed before
and after the Games, we compare IMD2010 and IMD2015
as well as their sub domains of deprivation in health, em-
ployment, education, housing, income, crime and living
environment.

Figure 6 presents the changes in borough ranks on aver-
age IMD and sub domain scores for London boroughs be-
tween 2010 and 2015, where the positive values mean the
deprivation has been reduced while negative ones mean it
became worse. From the figure we can tell that the over-
all IMD deprivation of East London has been improved
in general. To be more precise, Waltham Forest, Newham,
Hackney and Greenwich are the four host boroughs whose
overall deprivation was reduced between 2010 and 2015.
The most significant improvement happened in Green-
wich, whose ranking went up by 6 positions from the 8th
most deprived borough to 14th in London. However, Bark-
ing and Dagenham, and Tower Hamlets unfortunately be-
came relatively more deprived in 2015 compared with
2010.

When focusing on the changes in sub domains, it can
be found that the deprivation in most domains has been
improved. We determine the overall deprivation level re-
duced in the study area when the average of rank change
for all host boroughs is positive. Under such a rule, we can
see that income, employment, education, health, crime
and living environment dimensions of deprivation have
all improved. However, the deprivation in terms of Barri-
ers to housing and services domain became greater within
five of the six host boroughs. This outcome suggests that it
has become harder for residents to find affordable housing
in the Olympic boroughs after the Games.

Discussion and Conclusion

Through the analyses above, some positive results are for-
tunately discovered, suggesting that regeneration indeed

Income
Employment
Education
10 Health
Crime
Housing and Services
Living Environment

5 ’-‘ IMD
|
0 -

Changes in rankings

-20

Greenwic
Newham
Hackney

Watham Forest

Tower Hamlets
Barking &
Dagenham

Boroughs

Figure 6: Changes in rankings of deprivation for host bor-
oughs between 2010 and 2015

happened within East London to some degree. To evalu-
ate the effectiveness of Olympic regeneration project by
reference to the objectives in the SRE we observe that
the physical regeneration goal has been at least partly
achieved as an increasing number of new businesses have
been attracted to East London by a growth rate higher
than London’s average. The composition of these new
venues is very diverse among which, food, nightlife spots,
recreation, arts and entertainment categories are the main
contributors. From a socio-economic perspective, the
host boroughs of Waltham Forest, Newham, Hackney and
Greenwich generally saw significant improvements in key
indicators of deprivation, including income, employment,
education, health, and living environment. Barriers to
housing and services is the only deprivation indicator that
became even worse after the Games. This finding indicates
that the target of ‘home for all’ may fail to be met and re-
minds policy makers to pay more attention to the social
problems coming along with the regeneration, such as the
displacement of poorer local residents.

When looking at the performance of each host borough,
Newham, the main site of the Games, excels in venue den-
sity and transition flows growth during the Olympic pe-
riod. In contrast, Barking and Dagenham, the youngest
official host borough, who joined the Olympic project in
April, 2011, performed worst in both physical and socioe-
conomic regeneration. This may be attributed to the fact
that the study period in this research is too close to the
time it became a member. Follow-up analysis would be
needed to evaluate its long-term regeneration success as
well as other boroughs within East London as a whole.

The datasets used and results concluded in this research
are certainly not free of biases and limitations. The data on
venues registered in Foursquare is not the absolute venue



set in London, however, it does exhibit successfully pat-
terns of change during the study period. It would also be
improper to state that everything that is happening in East
London is occurring because of the 2012 Olympics. How-
ever, it might be no exaggeration to say that regenera-
tion did happen within the area of East London between
2010 and 2015, which coincides with the Olympic policy.
The analysis presented in this work opens the door to us-
ing spatio-temporal big data to evaluate government'’s re-
generation policy from a dynamic view, and provides ev-
idence and implications for further related policymaking
processes.
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