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EXEC UNIVE SUMMARY

New ride hailng apps, such as Uberand Lift, are disrupting the traditional
meansby which consumersinteract with private hire services. The 2015
Deregulation Acthashelped to fuelthese changesby effectively allowing
drivers to operate in lic ensing authoritie s otherthan those thatthey have
beenlicensed in.

Thisreportinvestigatesthe changesin ‘taxirelated’ incidents and crime
events, using data collected by We st Yo rkshire Police forthe Ieeds district
between 1 April 2013 and 31 March 2017. It seeks to highlight any changes to
recorded crime levelsthat mightbe attributed to the Licensing Actand/or
the activitiesofnew ride hailing services.

The main finding s inc lude:

o

o

Afterapproximately December2015, notlong afterthe introduction of
the Deregulation Act, the volumesofcallsforservice fortaxi-related
crimesbeganto decrease, whereasallcals(ie. non-taxi-related)
beganto increase.

Examining taxi-related Nuisance and Cwil Disp ute incide nts in
particular, these diverged considerably from all othe r(non-taxi)
incidents around the time ofthe introduction ofthe Act. Thiscould be
a due to fewercash-based payments(these are a common cause of
inc id e nts).

As with inc id e nts, the volume oftaxi-related crime eventsalso began
to diverge (and decrease) from allothercomparable crimes around
the time ofthe mtroduction ofthe Act.

There appearsto have been a large (38%) increase in new private hire
driverlicense applicationsin Ieeds afterthe mtroduc tion of the
Deregulation Act. Much ofthisincrease canbe attributed to Uber
applications (up by 1316% across the study period), but some other
firms such as AmberCarssaw increasesaswell

The report recommendations that lic ensing authoritie s (c ontinue to) offerde-
escalation training to reduce the numberof Civil Disputes, and that they
should collect more nformation about the drivers who are working in their

area.

The report providescompelling evidence thattaxi-related crime hasdeclined

sinc e the mtroduc tion ofthe Licencing Act, butisnotyetin a position to state,
categorcally, thatthese changesare asa result ofthe Act.”



1 BACKGROUND

The growth and popularity ofride hailing ‘apps’ in recent years continues to change
the waysin which consumersare able to interact with private hire servicesin England
and Wales. These ‘disruptive’ effects on the traditional taxi and private hire services
industry have created a more fluid private hire service economy, giving drivers the
means to work flexibly alongside other paid work and, on some platforms, work at
higherrateswhen demand ishigh via ‘surge pricing’. However, these trendshave also
created new challenges forregulators and local enforcement by giving drivers the
means to regulady collect fares in licensing authorties beyond that which they are
currently icenced. This is problematic as there are cumently no national common
standardsnora shared common database oflicenced driversin England and Wales
(see Sections 1.3, 1.4 of the Iaw Commission Report 2014).

The foundation forthe se trendsin the taxiand private hire servic e s ind ustry in England
and Wales date back to the introduction of the Deregulation Act 2015 in October
2015 which aimed to reduce burdenson businessesand otherbodiesby improving or
removing regulation in particular industries during the 2010 to 2015 Padiament.
Specifically, the Deregulation Act 2015 established a new standard duration for taxi
and prvate hire licences, and inserted two new sections in the Iocal Govemment
(Misc ellaneous Provisions) Act 1976 which covers the sub-contracting of bookings
from one operatorlicenced in one licensing authorty to the same operatorlocated
in a different licensing authorty (see Sections 10, 11 of the Deregulation Act 2015
(Chapter 20) Explanatory Notes). In short, the Act allowed prvate hire drvers to
operate across the whole of England and Wales, in areas in which they are not
currently icenced, provided thatthe operator,driverand vehicle are licenced in the
same area and the booking is also accepted in that area (see Executive Summary
contained in Tansport for Iondon: Cross Border Hiring- Proposals for ILegislative
Change.).

At the time of wrting, there have been few attempts to explore and examine the
potentialimpactsofthe Deregulation Act2015 and growth in popularty in ide hailing
‘apps in the taxiand private hire services industry in England and Wales, and even
fewerattemptsto explore the potentialimpactonrecorded crime. The latest figures
from the Department of Transport show that the total numberoflicenced vehicles
and drvers in England reached record levels in March 2017, driven by a 23.6%
increase in licenced private hire vehicles (see Thxiand Private Hire Ve hicle Sta tistic s:
England 2017.). At the same time, the Crime Survey of England and Wales has shown
thatlevels of crime have continued to fall since the 1990s, and levels of lowerham
offences that might be expected to occur inside licenced taxi and private hire
vehicles in England and Wales have remained stable or declined in 2016-17
compared to the previous year(see Trends in Crime in Crime in England and Wales:
yearending September2017.). Thiscould pointto a notable distinc tion be twe e n rising
numbers of licensed vehicles and drivers at the same time as falling levels of taxi-
related crime, although itistoo eady to say this with confidence.



2 DATA SOURCES AND DATA PREPARATION

The core data contained in thisreport were obtamed from We st Yorkshire Police and
Ieeds City Counciland include:

e Calsforservice and crime data forthe leeds distric t. These were recorded by
We st Yo rkshire Police from 01 April2013 - 31 March 2017.

e Private hire driverapplicationdata and active licence data recorded byleeds
City Councilfrom 01 Aprl 2013 - 31 March 2017.

Other data contained in this report were collated from a range of onlne sources
including figures published by the SaferIleeds Community Partnership, and sta tistic s
published by the Department for Transport and the Crime Survey of England and
Wales.

This project investigates the levelof‘taxi-related’ incidentsand crimesin Ieeds. Here
a ‘taxi-related’ occummrence wasdefined as:

Anincidentorcnme thatinvolved an active drnverwho wasworking atthe time

and also interacting with a paying fare or another person in or near to the
ve hic le

The fistdata preparation taskistherefore to isolate ‘taxi-related’ incidentsand crimes
from allotherrecorded occurrences. Ssme occurrence types, such asburglary, are
extremely unlikely, oreven impossible, to be associated with a joumeyin a minicab or
private hire vehicle. Hence the analysis only included the following relevant
categories: Theft Offences, Viole nce Againstthe Person, Arson and CnminalDamage ,
Public Order Offences, Sexual Offences, Robbery, Miscellaneous Crimes Against
Society, Possession of Weapons, Drugs Offences, Road Offences, and Non-Crimes
(Cwil Disp ute s, Nuisance , OPL).

The extraction of ‘taxirelated’ events wasaccomplished through the use of flree text
searc hes to identify calls forservice (incidents) and crime records (c ime s) that were
recorded by West Yorkshire Police and were related to taxijoumeysin Ieeds during
the study perod. This process involved searc hing the log text and crime notes fields
for words or phrases that identified ‘taxi-related’ records. The words searched for
included: ‘taxi, ‘taxi driver, ‘private hire’, ‘private hire driver, and ‘minicab’. After
thisprocess, the matching records were inspected manually by the academic team.
Ultimately the data preparation process produced fourdatasets: a large datasetof
‘all incidents and ‘all cime, and a subset of this data that mcluded ‘taxi-related’
incidents, and ‘taxi-related’ cime.

The final data preparation task was to isolate criminal offences (crimes) from other
occurrences (incidents). This was accomplished by identifying the incident records
that had been ‘crimed’ — crime records that have an orginal incident number
attached to them — and separating these from the remaining crime and incident
data. This was done in order to explore trends in civil occumrences (such as Civi



Disputes, Nuisance, OPL) which are not contained in crime data, and to contrast
trend s in inc id e nts with the trendsin criminaloffencesovertime.

The data preparation process was problematic fora numberofreasons. k was time
consuming, even with the assistance ofnumemwusteam members; and wasinhe re ntly
subjective, relying on intuition to determine whetheran incidentorcrime wasrelated
to taxijoumeys. There were also many records thatlacked a detaied descrption in
the log text orcrime notes, and many more lacked a location ‘qualifier (only 18% of
‘taxi-related’ recordscontained the qualfier‘taxi) orthe location qualifierwasmerely
descrbed a ‘road’ or‘car, which made identifying records that were related to taxi
joumeysin Ieedseven more diffic ult. The initialaim fordata extraction wasto employ
supervised machine leaming techniques to help better identify and extract ‘taxi-
related’ records, however, thiswasharderto achieve than anticipated and needsto
be explored furtherin future work. One recommendation of thisreport is to improve
the recording of ‘taxi-related’ incidents and crmes, making them more easily
identifiable so that more detailed analysiscan be conducted in future on a larger
scale in lesstime and with greateraccuracy.

The application and licence data sets did not require any signific ant manipulation
relative to incident and crime data.



3 CAIIS FOR SERVICE 'TRENDS

This se c tion re vie ws the trendsin the volume oftaxi-related callsforservicescompared
to allothercomparable callks.

3.1 TAXIF REIATED INCIDENTS

The mostcommon callsforservice recorded in Ieeds during the study period overall
were Nuisance and Violence Against the Person incidents which accounted for28%
and 17% of allcalls forservice. The most common taxi-related calls forservice were
Cwil Disputes and Violence Against the Person incidents which accounted for 47%
and 14% oftaxi-related callsforservice respectively.

Table 1. Callsforserice by countand proportion

Calls forservice Taxi-related calls for service All calls for service
Incident type Count Proportion Proportion
Civil Disp ute 546 47% 5%
Violence Against Person 161 14% 17%
Nuisanc e 99 9% 28%
Road Related Offence 95 8% 7%
The ft - Make Off Without Payment 46 4% 1%
Public Order 39 3% 3%
CrminalDamage 38 3% 10%
The ft - Other/ Handling 37 3% 9%
Suspicious Circ umstancesin a M/V 32 3% 10%
OtherNotifiable Crime 21 2% 4%
Robbery 15 1% 1%
Hate Incident- Crime 7 1% 0%
Section 4/5 Public OrderAct 6 1% 0%
Sexual Offence 5 0% 2%
OverProscrbed Limit 4 0% 2%
Total 1151 = =

Intere stingly, Ciwil Disputes decreased yearon yearacrss both sets of data, with a
47% decline in recorded taxi-related Cwil Disputes, and a 50% in all Ciwi Disp ute s
recorded durnng the study period. Asboth setsofdata declined to a similar e xtent,
this could point to a change in recording practice orreflect modem operational
constraints due to reduced budgetand resourcesratherthan a ‘real terms declne,
howeverit was beyond the scope of the research to fully examine this in greater

detail

Notably, taxi-related Viole nce Against the Person incidents increased by 79% during
the full study period, howeverallviolence against the person incidents increased by
111% durnng that time. This is interesting as it may point to a separation between
particular types of taxirelated incidents relative to all incidents during this study
perod. Thisis discussed in more detailin Section 5.



This was not dissimilar to Road Related Offences: whereby taxirelated incidents
increased by 163% but all incidents increased by 56% during the study period. This
raisesa numberofquestionsthatgo beyond the scope ofthisresearch, such as: is this
reflective of more mad offences by taxi and private hire drivers in Ileeds ora more
mad-safety conscious public who might be more willing to report taxi-related road
offences due to being a notifiable occupation? Were these drivers licenced? Were
theytaxiorprivate hire drive1s? Were they working atthe time ofthe offence and from
whic h lic ensing authority were they licenced in? Etc.

Since the growth in populanty of ride hailng ‘apps and the introduction of the
Deregulation Act,concemshave beenraised bylocalgovemmentand the localtaxi
and private hire service trade in Ieeds about a rise in ‘out of town’ drivers and the
potentialrisks to public safety if these driversand vehiclesconform to lowerstandards
of training and safety checksrelative to localdrversand vehicles. There could be an
interesting link between Road Relanted Offences, ride hailing ‘apps’ and the
mtroduc tion ofthe Deregulation Act,and a rise in ‘outoftown’ drivers and vehiclesin
Ieeds, howeverthisisa large topic and one worth exploring in greaterdetailin future
research.

Fgure 1 displaysa yeardy rolling average ofcalls forservice, comparing taxirelated
and all. nboth graphsthe data have been indexed to a starting value of 1 in order
to allow comparisonsacross datasets with different absolute volumes.
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Figure 1. Tendsin callsforsemwice, comparnng taxirelated incide ntsto all incide nts.

The first point to note is that the volume in taxi-related calls forservice appeared to
separate from all calls for service armund December 2015, not long after the
introduction of the Deregulation Act in October 2015. It then began to decline
whereasallcallsbeganto increase. tisnotable thatthere wasa positive comelation
between the two setsof data before the introduction of the Deregulation Act, but
then a strong negative comelation in the remaining study period, with Pearson’s
coefficientcomelation valuesof0.78 and then -0.83 respectively.



Figure 2 shows a yeady rolling average of Vinlence Against the Person offences and
Nuisance and CwiDisputesrecorded during the study period,comparnng taxi-related
calsforservice againstallcallsforservice.
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Figure 2. Trends in Violence Against the Person and Nuisance and Civil Disputes, comparng taxi-related
and allcalls forserice recorded during the study period. The numbersin brac kets display a Pearson’s
coefficient comelation value before and afterthe Deregulation Actin October2015.

The first point to note is that the trends in taxi-related calls for service appear to
separate from the trendsin allcalls for service, albeit at different points in time. It is
notable that there was a nearperfect positive comelation in both Viok nce Against
the Person as well as Nuisance and Cwil Disputes in the study period before the
mtroduction of the Deregulation Act in October 2015, but a negative / strong
negative comelation between the two setsofdata in the study period from November
2015 onwards.

The second pointto note isthattaxi-related Nuisance and CwiDispute sdeclined over
time, but Viole nce Against the Person offences ended higher, relative to its original
start point. It is also notable that there was a more prominent separation in trend in
Nuisance and CwilDispute srelative to Viole nce Againstthe Person offences,reflected
by the sttong negative Pearson’scoefficientconelation value 0f-0.81 relative to -0.56.
The timing ofthisseparationisalso interesting asit would appearto coincide with the
introduction of the Deregulation Actin October 2015, which also coincides with the
popularsation ofride hailing ‘apps’ in England and Walesasa meansto requestand
payfora private hire booking. Asmany ofthe taxi-related Nuisance and Cwi Dispute s
recorded during the study period appeared to be related to non-paymentbased on
recorded text details, you might anticipate that this transition to ‘app’-based
payments without the need for cash may have reduced the opportunity for taxi-
related Nuisance and Cwi Disputes during the study period. The potential link
between‘app’-based paymentsand the decline insome recorded incidents/ crime s
in Ieedswamantsmore detailed analysis,ideally on a nationalorregionallevel



4 CRIME TRENDS

The report wilnow disc ussthe trendsin crime events, ratherthan incidents, comparng

taxi-related eventsto all.

4.1 'TAXI-REIATED CRIME

The most common typesoftaxirelated crime and allcrime recorded in Ieeds (from
Aprl 2013 to March 2017) were Theft Offences and Violence Against the Person
offences. Violence Against the Person offencesaccounted fora simiarproportion of
taxi-related crime and allcrime; namely 26% and 25% respec tively.

Asbefore,some formsofcrime such asBurglary and Sho plifting were naturally absent.
Other crime types (see taxirelated Arson and Criminal Damage m Table 2.) were
slightly lowerthan anticipated asthe data naturally ignores crime committed away
from a vehicle orcrime related to non-passengers.

Table 2. Taxi-related crime by count and proportion.

Crme Category Taxi-related crime All crime
Theft Offences 530 48% 40%
Violence Against the Person 289 26% 25%
Arson and Criminal Damage 111 10% 19%
Public OrderOffences 71 6% 7%
SexualOffences 42 4% 2%
Robbery 37 3% 2%
Miscellaneous Crimes Against

So c ie ty 25 2% 1%
Possession of Weapons 4 0% 1%
(Blank) 3 0% -
Drugs Offences 3 0% 4%
Total 1115 -

The next sec tion will furtherexamine the relationship between taxi-related crime and
allcrime during the study perod, with specific focusoncertain formsofcrime such as
The ft Offences and Violence Against the Person offencesin particular These are the
mostcommon and therefore sufficiently common to allow a reliable companson.



4.2 COMPARING TAXI- REIATED C RIME TO AILCRIME O VER TIME
Hgure 3 showsa rlling average oftaxi-related crime and allcrime recorded in Ieeds
during the study period (Aprl 2013- March 2017).
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Figure 3. Taxi-related crime and allc ime overtime, shown by a rolling average in orderto smooth out
high peaksand low troughs in taxi-relate d cime due to relative volumes.

The first thing to note isthattaxi-related cime and allrecorded crime increased over
the study period,by 13% and 44% respectively. kisalso notable thatthatthistendency
to increase overtime is also reflected by a Pearson’s coefficient corelation of 0.91
acrossthe fullstudy period.

The second thing to note is that taxi-related crime appeared to separate from the
trend in all cime in December 2015, shortly after the Deregulation Act came into
effect in October 2015, with a nearperfect positive comelation of 0.97 in the study
period before that time (Aprl 2013-October2015) and a weakercormelation of 0.63
from November 2015 onwards. The timing of this separation again appears to be
sig nific ant, coinciding with the trend in calls for service data (see Section 3), and is
furtherexplored in the follo wing se c tion.
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4.3 COMPARING TAXI- REIATED CRIME TO AILCRIME O VER TIME (SUBC ATEG. O RIES)

Figure 4 displaysa seriesofcrime types (subcategories) recorded in leeds during the
study period, shownbya yeadyrolling average and comparestaxi-related crime and

allcrime overtime.
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Figure 4. Tends in subcategories of recorded crime, comparnng taxirelated crime and all crime
recorded in Ieeds during the study period (Apnl2013- March 2017). The numbersin brac ketsdisplay a
Pearson’scoefficient cormelation value before and afterthe Deregulation Actin October2015.
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The first point to note isthatthere wasa sustained increase in allViole nce Against the
Person offencesrecorded in Ieeds during the study period, up by 153% overall, and
those related to taxisup by 57%. Smilarincreaseshave been highlighted in otherwok
such asthe Saferleeds Joint Strategic Assessment 2016, having identified signific ant
annualincreasesin violentcrime, largely due to a rise in Assa ult with Injury and Assa ult
without lhjury, prompted by a change mrecording practicesto comply with national
guidance.

The second point to note is that taxi-related Violence Against the Person offences
appeared to plateau in December 2015 whilst all Vioknce Against the Person
offences continued to rise. This is intere sting as it mimors the trend in calls for service
data (see Section 3) and again points to a change in trend not long after the
Deregulation Act was introduced across England and Wales (see Pearson’s
coefficientconelation valuesbefore and afterOctober2015 in Figure 4).

The third point to note isthat allThe ft Offe nces remaied stable overtime relative to
other crime types, down by -2% overall This mimors findings contained in the Crime
Survey for England and Wales 2016 which points to a long term gradualdecline in
The ft Offe ncesovera numberofyearsatthe nationallevel aswellasthe Saferleeds
Joint Strategic Assessment 2016 which pointed to a stable trend in Theft Offences
recorded in [eedsoverrecent years.

I is also worth noting that there wasa greaterdecline in taxi-related 7he ft Offences
relative to all Theft Offences; -20% compared to -2% respectively. This decrease
appearsto be largely due to a -39% decline in recorded Other Theft, offences that
were typically descrbed in recorded text as theft of personal property, usually
smartphones, left in the vehicle ortaken as‘collateral forpaymentaftera joumey in
a taxi. Kisnot known to what extent this trend is influenced by the Deregulation Act
and the popularsation of ‘app’-based technology to pre-book and pay for private
hire joumeys or whetherthe use of other‘apps’ such as ‘find-my-phone’, may have
decreased the opportunity forcrime and raised the c hancesofidentifying a suspect
orlocation of property despite being recorded stolen.

Intere stingly, taxi-related Make off without Payme nt offencesremained largely stable
overtime, but also appeared separate from the trend in allcrime notlong after the
Deregulation Act (see Pearson’s coefficient comelation values before and after
October2015in Figure 4). There could be a varetyofreasonsforthischange,however
the recent trend in using ‘apps’ to bookand payforprivate hire joumeysmightagain
decrease the opportunity to commit/ recorded volume oftaxi-related OtherThe ft.
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4.4 IOCATION OFTAXI- REIATED C RIME

Table 3 displays taxi-related crime and all crime by partnership working area. The se
are geographical management areas used by West Yorkshire Police, Ieeds City
Counciland otherparners, and are formed by joining three ormore wardstogether
(with the exception of the ‘City’ area). This classification was a more approprnate
method of showing low volume crime in Ieeds. Ward leveland lower/ medium super
outputareaswere notlarge enough to cleady show relative difference.

Table 3 Taxirelated crime and all crime shown by Ileeds Parnnership Working Area. Missing grid
coordinates meantthata location could not be ide ntified in 8% of c ase s.

Partnership Working Area (PWA) Taxi-related crime All crime
City 219 21% 17%
Inner East 188 18% 15%
Inner North West 118 12% 7%
Inner West 98 10% 8%
Outer East 74 7% 6%
Inner North East 72 7% 7%
Inner South 67 7% 13%
Outer South 61 6% 7%
Outer West 60 6% 7%
Outer North West 38 4% 5%
Outer North East 31 3% 4%
Total 1026 -

The most common PWA in Ieeds forrecorded crime and disorder during the study
period was the City. Bisnotable that 21% of taxi-related crime was attributed to this
area, which was higher than anticipated based on the proportion of all crime
recorded in thisarea (see Table 3.).

Recorded crime wasalso common in the nnerPWAsofleedsdurng the study period,
and was particularcommon in the lhhner East in both sets of data. Inte re stingly, taxi-
related crime was consistently more common in innerareas of leeds relative to all
crnme, with the exception ofthe linerSouth (see Table 3.).

The least common PWAsforrecorded crime and disorderwere the Outer PWAs, and
in particularthe Oute rNorth Fast which accounted forthe smallestproportion ofcrime
in both sets of data. Across the full study period, these outerlying areas of Ieeds
accounted for26%oftaxirelated crime and 33%ofallcime,respectively. On the one
hand this appears to be an interesting separation between the two sets of data,
howeverthiscould also be reflective of feweropportunities fortaxi-related crime due
to fewer mwads, ower traffic density and fewer trips to these areas due to time /
distance travelled from the city centre.
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4.5 COMPARING THEIOCATION OF TAXI- REIATED C RIME AND AILCRIME O VER

TIME

Fgure 5 displays the location of recorded crme in Ieeds during the study period,
shown by merged PWA, comparing taxirelated crime and allcrime overtime. In the
chart on the left, the City and all Ihner PWAs are shown together. This was necessary
as there were farfewertaxirelated cimes recorded in the City relative to all hner
PWAscombined, resulting in sharp peaksand low troughs, making the City unsuitable
forcomparison on its o wn.

2 2
1.75 1.75
1.5 1.5
1.25 1.25
1 1
0.75 0.75
0.5 0.5
N> X O OB H b b b X X X O OB H b b b
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?\Q Y‘O O@ Y\Q ?\\) O@ ?\Q ?\\) Q@ Y,Q YQ O@ Y‘Q Y}) O@ ?‘Q Y\\) O@
—Taxirelated cime ——Allcrime ——Taxrelated cime ——Allcrime
City and Inner PWAs (0.71, 0.85) Outer PWAs (0.67, -0.69)

Figure 5 Trendsin the location ofrecorded crime in leedsby PWA, comparnng taxi-related cnime and all
crime recorded in the City and lmner PWAs and the Outer PWAsofIleeds. Numbersin bracketsdisplay a
Pearson’scoefficient comelation values before and afterthe Deregulation Act which was introduced in
October2015.

The first point to note isthattaxi-related and allcrime increased in the City and hner
PWAs, ending 11% and 51% higherby the end of the study period, respectively. It is
also notable thattaxi-related crime and allcrime had a greatertendency to increase
over time in the study period after the Deregulation Act in October 2015 (see
Pearson’sconelation coefficient valuesin Figure 6.).

The second pointto note isthattaxi-related crime started to decline in the Oute rPWAs
in December2015, butallcrime continued to increase, ending -10% and 55% lower/
higher, respectively. Thisisalso reflected by the shift from a positive conelation value
of 0.67 to a negative conelation value of -0.69. The timing of this separation is
interesting asitappearsto coincide with the introduc tion ofthe Deregulation Act, and
also follows the trendsin calls forservice / recorded crime overtime (see Section 5.,
and Section 6.). Ik would be interesting to examine whetherthis separation between
taxirelated crime and allcrime is also evidenced in otherscitieslocated in England
\and Walesin a separate paper. Fundertaken, this work could help ide ntify whe ther
the trendsin leedsare anomalous or whetherthey form part ofa largertrend since
the Deregulation Actcame in to effectin England and Wales.
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Figure 6 displaysthe prevalence ofrecorded crime in Ileeds during the study period,
shown by 250m hexagon areas shaded according to count, and compares taxi-
related and allcrime before and afterthe Deregulation Act2015. Figure 6 Prevalence
ofrecorded crime in Ieeds during study period, shaded from light to dartkbased on
standard deviation2 Resultsare shownaccording to a setscale. Prevalence mapping
wasthe preferred method forgeo-spatialanalysisto enable comparison between the
two setsofdata which are of different relative size 3.

Prevelance of Taxi-related crime across Leeds district (April 2013 - October 2015) Prevelance of Taxi-related crime across Leeds district (November 2015 - March 2017)
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# Crawn Copyright and database right 2018 Qrdnance Surwey List LA 100019567 & Crown Copyright and database nght 2018 Orenance Survey List LA 100018557
Chant A. Chan B.

Prevelance of all crime across Leeds district (November 2015 - March 2017)

Prevelance of all crime across Leeds district (April 2013 - Octeber 2015}
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1 Ciown Copyiight and database iight 2018 Qidnance Survey List LA 100018657 & Crawn Copyright and database ight 2018 Ordnance Survey List LA 100018507
Charnt D.

Chant C.

2Prevalence levelwasdetermined by standard deviation above orbelow the average (mean) whereby
‘Below average’ relatesto -0.5 lowerthan the mean, ‘Average’ relatesto one standard deviation +/- 0.5
arund the mean, ‘Above average’ relatesto up to 1.0 standard deviation above the mean, ‘High’ falls
between 1.0 and 2.0 standard deviations from the mean and ‘Very high’ relatesto 2.0 ormore standard

deviations above the mean.

3Prevalence by hex grid was more appropriate than kemeldensity across ONSoutput areasaseach
hexagonisa setgeographicalarea with shared boundariesto anotherhexagon, and doesnotsmooth
pointdata to create artificialareasofprevalence orhotspots, butratherforcesitwithin a centroid, and
can be used to compare prevalence across areas that share common traits and across data sets of

diffe rent relative size.
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The first point to note is that there was a very high prevalence of recorded crime in
the City and also a very high / high prevalence in the hner PWAs across the study
period. It is also notable that recorded crime was less prevalent in the Outer PWAs
relative to the City and lhne r PWAs.

The second point to note is that taxi-related crime wasrecorded in fewerareas in
Ieeds after the Deregulation Act (reflected by fewer shaded hex areasin Chart A
compared to Chart Bin Figure 6) whilst the location ofallcrime remained stable over
time. ltisalso notable thatthe taxi-related crime became less prevalentin outer-lying
areas of Ieeds after the Deregulation Act in October 2015 (see increase in below
average / average hexareasin Chart Bcompared with Chart A in Fgure 6) which
wascounterto the trend in allcrime.

Fgure 7 displays the prevalence ofrecorded crime in Ieeds during the study period,
shown by prevalence level (shaded from light to dark, from lowest to highest) and
shown before and afterthe Deregulation Act.

Hex Areas Taxi crime Hex Areas Taxi crime

Count
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Count
12 Very high 126

08% 34%

09% High 140 pAVA 06% High (34 11%
18% 23% 11% 14%
22% 47 94 14% 22% 35 70 19%
46% 97 97 15% 54% 84 84 23%
Prevalence (April 2013 - October 2015) Prevalence (November 2015 - March 2017)
Charnt A. Chant B
Hex Areas All crime Hex Areas All crime

Count
13 Very high 26070 P33

Count
12 Very high 18400 P23

02%

02%

03% High 12651 &34 04% High 13424 FR3A
12% 31% 12% 29%
79% 473 29064 29% 76% 449 22579 30%
04% 25 25 00% 06% 33 33 00%
Prevalence (April 2013 - October 2015) Prevalence (November 2015 - March 2017)
Chart C. Chan D.

Figure 7 Prevalence ofrecorded crime in leedsduring the study period, comparnng taxi-related c ime and
allcrime before and afterthe Deregulation Actin October2015. The numbersdisplay the raw c ount whilst
percentage displaysproporiion

The third point to note isthatthe prevalence oftaxirelated crime in leedschanged

over time counter to the trend m all crime, with more Very High hex areas that

accounted fora larger proportion of taxirelated crme, whilst High / Avermage hex

areaswere fewerin numberand lowerin proportion, and Below Average hexareas

declned in number but accounted fora greater share of taxi-related crime (see

change in proportionbetween Chart Aand Chart Brelative to C and D in Figure 7). &t
is also worth noting that the distrbution of taxi-related crime changed over time

counterto the trend in allcime, with a kurto sis 0f 45 (up from 38) and a skewnessof7

(up from 5) in the study period afterthe Deregulation Actin October2015, indic ating

thattaxi-related crime data wasmore heavy-tailed and more skewed, whilst allc ime

data was lightertailed and less skewed with a kurtosis of 169 (down from 191) and

skewnessof 11 (down from 12) during that time.
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5 TAXIAND PRIVA'IE HIRE IICENSING DATA O VERTIME

Thus farthe report hasexamined changesin the numberofincidents and numberof
crmes. This section will assess, as faras possible, the changes in numberof possible
taxidrivers who are licensed during the study period.

Figure 8 shows New and Renewalprivate hire driverapplicationsprocessed by leeds
City Counciloverthe study period, and also showsnamed operator(if known) at the
time ofapplication. New and Renewaltaxidriverapplication data were unfortunately
notobtained forthispiece of work. The drawbackwith nothaving these data shallbe
mitigated by ‘active’ taxi and private hire licence date overtime, as shown laterin

KHgure 9.
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— Renewalapplications (adjusted count) ——7Uber Not known
------------- Renewalapplications (raw c ount) ——Ambercars ——Otheroperators
New and Renewalapplications Opemratoron application (if known)

Hgure 8. Trends in private hire driver applications processed by Leeds City Counci during the study
period. ‘Not known’ refers to the number of applications without a named operator or refers to
applicants who were recorded as not working on the date the application was processed. ‘Adjuste d
count’ shows the anticipated numberof renewal applications if a standard private hire licence had
been granted.

It is immportant to note that there were a greater number of Renewal private hire
applications processed by Ieeds city Council from Aprl 2016 onwards than was
expected.Oncloserinspection, more Zmpomry private hire driverlicences (valid for
three months) appearto have been issued at this time relative to the period before
April 2016. This meant that Renewal applications were 18% higher relative to what
would be expected ifa standard one-yearprivate hire licence had been issued (see
differencesinraw countand adjusted countin renewalapplic ationsin Figure 8). There
are many reasons why there may have been an increase in temporary licences,
mmcluding operational constraints, oras a result of more enforcement/ complance
action, howeverit wasbeyond the scope of thispiece of workto explore this in any
greaterdetail
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The first point to observe is that New and Renewal private hire driver applic ations
started to rise in December2015 and were up by 38% and 12% by the end ofthe study
period (see trendsin private hire driverapplic ations shown in Fgure 8). kis also worth
noting thatthere wasa 30% increase in the mean numberof New applic ationsin the
study period afterthe Deregulation Actin October2015, rising to 748 (up from 580). &
is intere sting that this separation in trend also coincides with the introduction of the
Deregulation Act in October 2015 as this piece of legislation was largely aimed at
private hire vehicles and private hire operators, making it possible foran operatorto
subcontracta booking to anoperatorin a differentarea and notbe inbreach ifthat
driveror vehicle is licenced in a different licensing authorty (see Section 66. of the
Deregulation Act 2015 Explanatory Notes). This might have encouraged more drivers
into the mdustry by offering them the opportunity for more bookngs in a different
lic e nsing authority to the one in which they are licenced.

The third point to note is that there was a large sustained increase in the numberof
New and Renewal private hire driver applications linked to Uber across the whole
study period, up by 1316%, and a twofold increase in the mean number of
applications in the study period afterthe Deregulation Actin October 2015, rising to
769 (up from 375). Interestingly, there was also a rise in the numberof applic ations
linked to Ambercars which were up by 21%, and also a 15% rise in the mean value
1028 (up from 895), but a slight reduction n New and Re newalapplications linked to
Other Operators which were down by -14% during that time. This would appear to
indicate that there has been growth as well as consolidation in the private hire
operatorindustry located and licenced to operate in Ieeds during this time, which
could have animpacton ourunderstanding oftendsin recorded crime.
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Figure 9 showsactive driver/ vehicle licences ‘issued’ by leeds City Counc i during
the study period, and comparesactive private hire icencesand active taxilicences

overtime.

1.075 1.075
1.05 1.05
1.025 1.025
1 1
0.975 0.975
0.95 0.95
0.925 0.925

o O @’\6 N S0
?Q Y}) O@ ?\Q ?\0 O@ ?\Q ?\\) O@

Active private hire driverlicences

Active taxidriverlicences

Actiwwe drniverlicences (0.67, -0.98)

N q\u NP @’\6 I q\b N
?Q Y}) O@ ?\Q ?\Q O@ Y\Q Y\Q O@

Active private hire vehicle licence

Active taxivehcile licence

Actiwe vehicle licences (-0.89, -0.94)

1.075
1.05

1.025 /
1

0.975
0.95
0.925
D> B D O B Wb b b

NS AR e AT DN Ao
Y\Q Y‘Q Q® Y\Q Y‘\) O@ ?\Q Y}) O@

Active dnverlicences

Active vehicle licences

Actiwe driver [vehicle licences (0.92, 0.92)

Hgure 9. Tre ndsin taxiand private hire lice nsing data in leeds during the study period, comparnng
actiwe private hire icencesand actwe taxilicencesovertime. An ‘actwe licence’ refersto those which
were valid and curre ntly ‘issued’ (not suspended orrevoked) atthe end date ofeach month. Numbers
display a Pearson’scoefficient comelation valuesbefore and afterthe Deregulation Actin October
2015.

Active private hire dnver licences appeared to separate from active faxi drver
licences in December 2015, which coincides with the increase in New private hire
drverapplicationsovertime (see Figure 9Figure 8) and wasalso around the time the
Deregulation Actcame into force in October2015. Thisseparationisalso reflected in
the shift from a positive comelation of 0.67 to a strong negative comelation of -0.98
(see Pearson’scoefficient values in Figure 9). Intere stingly, active private hire ve hicle
licences also separated from active taxi vehiclk licences, but much eadier than
anticipated, with a strong negative comelation throughout the study perod.
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Also,itappearsthat when combined there wasstil a net rise in the numberofactive
driver and vehicle licences issued by Ieeds City Council by the end of the study
period, up by of4% and 5% respectively (see combined rolling average private hir
and taxidriver/ vehicle licencesin Figure 9). This suggests that, overall, there were a
highernumberofdrnverslicenced to operate nIleedsand more licenced vehicleson
the mads in Ieeds by the end of the study period. However without data on the

numberof estimated / counted trips undertaken in a licenced vehicle in Ieeds it is
hard to be sure of this.
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6 ESTMATING THE NUMBER O F MINIC AB JO URNEYS

Adrawbackthroughoutthe preceding analysisisthatthe numberofminicab joumeys
hasnotbeen taken into account. Whilst comparnsonsof‘taxi-related’ and ‘all crme
incidents still hold, it would be useful to know whether the numberof joumeys (and
hence the denominator for cime rates) has changed as well The data that were
closestto a countorestimation ofthe numberofminicab joumeysin Ieedswere road
level annual average daily flows (AADFs)of cars and taxis estimated or counted in
Ieeds from 2013 - 2016, and the average numberof trips taken by mode (minicab)
perpersonperyearin England during thattime.Bothofthese are recorded and made
available fordownload by the Department for Transport.

The fist data set—the AADFsofestimated orcounted carsand taxisin leeds—shows
that the overallnumberofcarsand taxisin leeds was 15% in 2016 highercompared
to 2013, whilst the second data setshowed thatthe numberoftripsbroadlyremained
stable overtime at10 tipsperperson peryear, although thisrose to 11 tripsperperson
peryearin 2016.

This is intere sting because a combination of different data sources all point towards
overallgrowth in the taxi and private hire industry in Ieeds, and signific ant growth in
the private hire segment, which has implications for our understanding of trends in
recorded crme. A stable trend in taxi-related crime, in the context of more licenced
drivers / vehicles on the mads and more trips by passengers using these services in
Ieeds, meansthattaxi-related crime hasmoved evenlowerrelative to the trend in all
crime.
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7 CAVEATS

Another drawback in the preceding analysis is that risk has not been taken into
account. Alongside the analysis of incidents and crimes, it would have also been
use fulto know whetherthe riskoftravellng in a taxiorprvate hire vehicle in leedshas
changed over the study period. Whilst the cument findings appears to be point
towards fewer incidents and less crime since the Deregulation Act, which might
suggesta lowerrisk, thistopic needsto be examined in greaterdetail, and idealy on
a nationalscale in the context ofno common standards on policies like ¢ onvic tions
criteria and vehicle safety as well as no national database of licensed drvers and
vehicles.

It also would have been useful to examine the severnty of the recorded crimes as
aggregating differentcrimesinto one totalisproblematic, ignoring the factthatsome
crimes can be more hamnful than others. Whilst c urre nt findings suggest there has
beena separationbetweentaxi-related crimesand allc ime sduring the study period,
the severty orimpactofthese offenceson the victim and society have notyetbeen
explored. Forexample, the workdid notattemptto estimate whetherthe mo st serio us
taxi-related crimes have changed in line with the least serious (and most common).
Future workcould look to explore this topic further through the use of a crime hamm
index based on sentencing guidelines, the likely inpact on victims and likely cost to
society.

In a similarvein, we do notyetfully understand the role and impactofextemalfactors
ontrendsinrecorded incidentsand crimesovertime. Whilstit mightbe expected that
changesin recording practice — whetherin response to ecommendations given by
Her Majesty’s nspectorate of Constabulary and Fire & Rescue Services (HMICERS) or
from the impactofausterity on operationssuch asprwactive policing —would affect
both taxirelated and allincident and crime data in equal measure, the use of ride-
hailing ‘apps’ could have had an impactonreporting behaviourin a way thatisnot
yet clear. For example, taxirelated complaints, incidents and crmes might be
reported to the operatorbutnotfeature n police recording. talso would have been
useful to examine the ways in which reporting behaviour may have had an impact
on the recorded location of taxirelated incidents and crimes. For example, the
reporting person may have a greatercertainty of theirlocation in central and inner
areasofleeds, and the reporting practicesofdrivers who are stilclaiming time might
also have had an impacton the recorded location (e.g. a drivermight be less likely
to take time outto reportan offence during peak ho urs).
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8 SUMMARY AND CONCIUSIONS

8.1 SUMMARY

The findings of this research appears to indicate that since the introduction of the
Deregulation Act (2015) taxi-related incidentsand crimesseparated from the trend in
allincidents and all crimes recorded in Ieeds durng the study period. Results also
indic ate this separation was more pronounced in particular types of incidents and
crimessuch asNuisance and Cwi Disputes, Road-related Offences, Violence Against
Person, and Make off without Payment, and wasless pronounced in recorded The ft
Offences. Spatialanalysis also appearsto indicate that since the introduc tion of the
Deregulation Act (2015) taxi-related crime moved counter to all cime, bec oming
more common, less scattered, and more prevalent in central and innerareas, and
wasin contrastlesscommon and lessprevalentin outerareasofleeds. Findings also
pointtowardsa rise in the numberofnew private hire driverapplications and number
ofactive private hire driverand vehicle licences afterthe introduc tion the Act,and a
cumulative increase in active licences (issued by Ieeds City Counci) and
consolidation in the private hire services industry in Ieeds across the whole study
period. Whilstitisnotclearprecisely how many minicab joumeyswere undertaken by
the public in Ieeds during the study period, we estimate that the numberofjoumeys
is likely to have increased slightly based onlocalannualaverage daily flowsofcars
and taxis (AADFs) and self-reported joumey data. Overall, these findings suggestthat
sinc e the Deregulation Act(2015) there are more active licenced taxiand private hire
driversand vehiclesin Ieeds, more carsand taxison the road; and within this ¢ o nte xt,
even bwer levels of taxi-related incidents and crime which had alrady moved
counterto the trendsin allincidentsand allcrime from November2015 onwards.

8.2 Po1icY RECOMMENDATIONS

The results of this project are not yet conclusive as there are number of important
caveats(discussed in Section 7). However, these eady results still point to some policy
rec omme nd a tio ns. Firstly, Civil Disputesrepresent the largest proportion oftaxi-related
crime (47%, see Table 1). Therefore the first rcommendation is that licensing
authoritie s (continue to) offerde-escalation training to drvers. This training should help
to preventdisagreements from escalating into crimes orincide nts.

Secondly, it was difficult to find data to support the anecdotalevidence that drivers
who were licensed in distric tsoutside Ieeds were working within the city. Some lic e nse
data were collected by Ieeds City Council Taxi Lic ensing through the use of mobile
video vans, but these were notused in the analysisbecause they were notcollected
in a sufficiently igorousmanner. The projectrecommendsthatthe CCIV license data
continue to be collected, but using a more rigorous methodology. Forexample, the
data could be collected atconsistent timesevery weekand at consistent loc ations.
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8.3 FUTURE WORK

The mostimmediate tasks forfuture workare:

e To conduct a more rigorus statistical analysis of the change in taxi-related
crime. Although the conelation statistics used throughout the report are
fluminating, the changes might not be statistically significant. Time seres
analysis might offer more concrete evidence fora change in the numberof
crimesovertime atthe point ofthe introduc tion ofthe 2015 Lic e nsing Act.

e T inspect the indiidual crimes and incidents in more detail Although this
report found a relative decrease in taxirelated crime, it did not attempt to
estimate harm. kistherefore possble thatthe Acthassimultaneously reduced
the totalnumberofincidentsby encouraging operatorsthat provide c ashless
payments(suchasUber) to operate,butatthe same time caused anincrease
in the most serious offences by making it easier for drivers to obtain licenses
from le ss stric t lic e nsing authorities and then operate else where.

e To broaden the analysis to other cities/ regions. This work focused entirely on
Ieeds. It would be very usefulto conduct a similar analysis in another city to
determine whetherthe resultshere are likely to generalise.

e Develop reliable machine-leaming methods that can identify ‘taxi-related’
crime automatically. The taskofseparating ‘taxirelated’ crime from allothers
was extremely time consuming, and prevents this work from easily being
repeated in other areas. It is possible that a supervised machine leaming
algorithm could be used to identify taxirelated crime with limited human
inte rve ntion.

e 'The GenemlData Protection Regulation (GDPR) wilcome in to force in May
2018. This will undoubtedly have an impact on the ways that licensing
authornties and minicab / private hire companies handle personal data. For
example, ftms might find it more diffic ult to ‘blac Kklist’ passengers. Future work
could begin to explore the potentialimpacts ofthe GDRPon taxi-related crime.
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