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EXECUTIVE SUMMARY

Following two highly successful randomized control trials (RCTs) between 2007 and 2013, which
showed that PSVs in whichZusha! stickers were placed had between 2550% fewer insurance
accident claims generating accidents, Georgetown receivedfunding from USAID to scale up the
Zusha! intervention nationwide in Kenya . No longer run as a controlled experiment, the
intervention aims to reliably and consistently reach every PSV inin the country 7 estimated to be
between 50,000 and 60,000 vehicles. Launched in May of 2015, the Zusha! scale-up has now
distribute d 104,730 complete sets of stickers to 51,27@unique vehicles.

The initiative is implemented in close partnership with both government bodies and private
organizations. Over the course of the scaleup, Zusha! has received both in-kind and financial
support from the National Road Safety Trust (NRST), the National Transport and Safety Authority
(NTSA), Safaricom, General Motors (GM), and Directline Assurance (DLA).

Both DLA and the NTSA serveas distribution points at each of their combined 34 sites across the
country. Directline Assurance has been a vital partner since theresearchtrial phase. In addition to
running and funding a lottery to boost compliance, they also continue to provide data on sticker
issues, insurance policy purchases, and accident clans from their database.

A particular ly close partnership has also been established with the NTSA, which has fully endorsed
Zusha!. The Authority has worked to facilitate sticker distribution and compliance checksby
Zusha! staff, and launched an intensive promotional marketing campaign. The NTSA leadership is
currentl y considering a proposal to further integrate Zusha! into their operations and incorporate
sticker distribution and compliance data collection into their new digital platform used during
annual inspections.

Compliance as measured by thethree lottery periods (during which 299 vehicles were drawn) has
averaged76% among all eligible vehicles, and 86% among vehicles whichactually completed
inspections. Given that stickers issued by DLA, the largest distribution channel, are not placed
directly inside vehicles, this number is suspected of being artificially high, and indicative of a
moderate level of gaming of the lottery. We therefore conducted two rounds of independent, direct
compliance checks in PSV parks across the countryultimately surveying 20,770 vehicles. Of these
vehicles, an average of 22.4% were found to be fullycompliant, though more than half were
partially compliant .

Though Zusha! in Kenya is no longer being implemented as an RCT, because of logistical
anomalies, a sufficient number of vehicleswere observed as not receiving stickers through DLA
during distribution periods to conduct a quasi-experimental comparison group. A generalized
difference-in-differences strategy was therefore employed to estimate the impact of the scaleup.
When focusing on the first Phase of distribution, vehicles that received stickers tended to
experiencefewer accidents than those thatdid not, but this difference was present both before and
after the intervention. Over the period during which the sample is reasonably well balanced, the
difference in accident rates is somewhat smaller in the six months before than in the six months
after, consistent with the stickers being associated with a reduction in claims.
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l. INTRODUCTION

Road accidents continue to be one of the major causes of deaths and injuriesin Kenya. The WHO
reports that the annual rate of road deaths in Kenya, at 29.1 per 100,000 individuals, is the 15"
highest in the world . Such loss of life and associated injuries have enormous socieeconomic
impact on families, communities, and the nation at large.

The government of Kenya has employedvarious strategies to curb the loss of life and injuries

caused by road accidents. An early example was what
rulesd focused on PSV safety, which craleshowevert o ef fect
were either not strictly enforced or were, like the speed governor switch, easily circumvented.

Despite popular expectations of the Michuki rules, PSV crashes continued at alarming rates.

As part of the continued efforts by the government to enforce safety on Kenyan roads, the National

Transport and Safety Authority (NTSA) was established in 2012 with the mandate to manage and

advocate for national transport and road safety. NTSA
recommendations to the Cabinet secretary on matters related to road transport and safety;

implement policies relating to transport and safety; plan, manage and regulate the road transport

system; as well as ensure safe, reliable, and efficient road transport services.

Working in close partnership with the NTSA and the private insurance company Directline
Assurance (DLA), gui2de launched the nationwide scale up of Zusha! in Kenya in May 2015. The
scale up bllowed two highly successful randomized control trials (RCTs) conducted between 2007
and 2013, which showed that PSVs in whichZusha! stickers were placed had between 2550%
fewer insurance claims generating accidents. To date, approximately 104,730 full sets of stickers
(plus over 6,000 partial replacement sets) have been issued as part of the scaleip, reaching an
estimated 51,276unique PSVs throughout the country. Those numbers include stickers distributed
since May 2015at DLA branches, NTSA centers, as well as in Bus Parks across the country by
gui2de enumerators during the latest round of compliance checks

The NTSA facilitates distribution of stickers at its 17 inspection centers across the country, and has

also engaged in promotion of Zushal!, through billboards, radio ads, and television commercials.

The existing partnership between the NTSA and Zusha! is currently being strengthened and

institutionalized through a Memorandum of Understanding (MOU). In addition, NTSA leadership

is considering an additional proposal from the research team to more closely integrate Zusha! into

the NTSAd6s standard operations by incorporating stick
Aut horityés new digital platform for the annual inspe
DLA also facilitates distribution at its 17 branches across the country, and issues stickers tothird -

party agents and drivers who come in to purchase insurance for their PSVs, which typically occurs

monthly. In addition, DLA administers a weekly lottery to incentivize agents, drivers, and owners

to comply with the intervention and keep the Zushal! stickers inside their vehicles.

This report will present in detail the key activities of the scale -up, including :

Q) Timeline
(2) Sticker design

3) Distribution  of stickers, including lottery incentives

4) Monitoring  of compliance with sticker placement and retention
(5) Data collection on accidents

(6) Analysis of newly acquired claims data and long-term trends

Although Zusha! in Kenya is no longer being implemented as an RCT, due to logistical
irregularities, a significant number of vehicles insured by DLA during the distribution period did
not receive stickers, thereby providing a quasi-experimental comparison group against which to
estimate the impact of the interventio n.
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The figure below summarizesthe timeline of the main activities of the Zusha! scale-up.

Figure 1. 0: Zusha! scale -up timeline
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1. STICKER DESIGN

Stickers in Kenya include messages in both English and Swahili. In each phase, two unique sets
of eight stickers are produced. Matatus are issued with four stickers each (two in English and two
in Swahili), and buses receive a set of eight (four in English and four in Swahili).

Stickers are packaged and delivered in envelopes that include placement instructions and, for
those distributed at DLA bra nches, information about the lottery promotion. (Onl y vehicles that
receive their stickers through DLA, or are insured by DLA at the time of lottery drawing, are
eligible for the lottery financed by the insurer.)

The sticker designs were informed by the results of the second RCT, in which alternative

messaging strategies were compared. One outcome of that research was that it was important
that the stickers promote coordinated group action.
(Together we can save lives) was thus incorporated in all sticker designs.

In addition, positive and negative images were both effective, but it was important to have some
image. Thus, a mix of images demonstrating what passengers could do (i.e., speaking up), and
what the consequences of not doing so might be (i.e., injury and death), was created. Some of the
stickers deployed as part of the scale up are shown in Figuresl.land 12.

The envelopes used at the NTSA and at DLA offices are depicted in Figures 3.and 14,
respectively.
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Figure 1. 1: Sample of Phase Il stickers

Don't let a reckless
matatu driver get away
with murder.

Usiwache dereva asiyejali
atekeleze mauji ya watu
na atoroke bila hatia.

It’s up to you to speak
up against reckless
matatu drivers.
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juu ya madereva wa matatu z ! L)H
wanaoendesha bila kujali maisha \,_/"“—‘J
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Jiana Sham pus GETORE T IRACFOLA

Speak up now against
reckless matatu drivers.
Don't live in regret.
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Uslishi kujuta. Ongea sasa
kuhusu madereva wa matatu
wanaoendesha bila ya kujali.
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Figure 1. 2: Sample of Phase Il stickers

TAKE ACTION AGAINST
RECKLESS DRIVING. SPEAK UP
TO THE DRIVER NOW!

B WTT Y SPEAK UP! maca o s s
\”}QHWJ 2 »

N

DON'T LET AN OVER SPEEDING
DRIVER END THE LIFE OF R CHILD.
DEMAND R SAFE DRIVE!

OVER SPEEDING + OVERLAPPING
= DEATH. SPEAK UP TO
AVOID ACCIDENTS.
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IF ONLY ONE OF THE
PASSENGERS HAD SPOKEN UP!
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Figure 1. 3: NTSA sticker envelopes
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Figure 1. 4: Directline stickere  nvelopes
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1. DISTRIBUTION

Distribution of Zusha! stickers in Kenya occurs through both the NTSA and DLA, each of which

has 17 distribution sites. Zusha! employeeswor k al ongsi de NTSA staff at
inspection centers across the country, issuing stickers to PSVs as they come through for their

annual inspection. DLA staff distribute stickers to agents who purchase insurance coverage on

each

behalf of vehicle owners at t he Reocentpz2ushy étaffalbor anches af

distributed stickers directly in PSV parks across the countryduring a round of compliance checks.

An important trade -off exists between these distribution strategies: at the NTSA, Zusha! staff
insert stickers directly, but vehicles pass through at most once per year; when issued through DLA
offices on the other hand, stickers travel a longer route (possibly from the agent to the SACCO or
owner, from the owner to the driver, and then on to the conductor, before being inserted), but
because most vehicles purchase insurance on a monthly basishere is potentially a higher chance
of any given vehicle being exosed to the intervention.

Distribution of stickers duringthe scale-up wer e pl an n dniially, aPhésBWwass es . 0O
envisioned as a sixmonth period during which the current sticker designs would be distributed .

At Directl ine, the designation of a Phasemeant that a vehicle would only be issued one set of

stickers during that period, regardless of how many times it purchased insurance. At the end of

the Phase, new stickers would be designed, and the system would be reset so that all vehicles were

again eligible to receive an updated set. The Phase length was intended to correspond to the

expected lifecycle of a stickerinside the vehicle, and served to allow for periodic design refreshes

to ensure the stickers continued to engagep a s s e ratgeatiors. #lowever, due to logistical

challenges, particularly with the lottery and DL A0 sthesPhasds aenesnot exactly six

months and did not perfectly align with the lottery period,andt her e ar e often gaps
distribution both during and between Phases(described in detail later in the report) . The sticker
distribut i on at NTSA centers, on the ot heBecdusend, i s
vehicles which receive stckers from the NTSA are not eligible for the lottery run by Directline

(unless they are insured by DLA at the time of the draw), stickers are distributed continuously at

the inspection centers throughout the Phases.

1 Phasel: May 21, 2015 February 17, 2016

1 Phase ll: March 15, 20167 February 11, 2016

1 Phaselll: February 13, 20167 August 1, 2017(data shared with the Zusha! team
through July 19, 2017)

Throughout the three Phasesand through all sticker distribution channels, since May 2015,
approximately 104,730 full sets of stickers have been issued as part of thescale-up, reaching an
estimated 51,276unique PSVs throughout the country. The timeline of distribution is graphed in
the figures below.
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Figure 1.5 : Total sticker d istribution  since May 2015

Full gets of stickers izsued and new vehicles reached over time (all sticker channals)
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DIRECTLINE

Insurance is usually purchasedfrom DLA by a third -party agent on behalf of the owner of the
vehicle on a monthly basis (though occasionally the owner or driver purchases the policy directly).

When the agent purchases coverage, the vehicleds regi
databas e, and an adhesive medallion that indicates the
printed. Duringthe secondRCT tri al, the research team worked with

software application that prompts the DLA Front Desk Officers to issue an envelope of stickersto
each vehicle for which the agent is purchasing insurance, and scan a barcode printed on the
outside of the envelope, thereby linking a set of stickers to a vehicle by registration plate number.

Stickers have been issued in three ases over the two years oflhe scaleup, typically on a 6-9

monthbasis. The | T system, which is centrally controlled a
Nairobi, is designed to allow a vehicle to receive only one set of stickers from DLAper Phase,

regardless of how many times insurance coverage is purchased during the period. At the

beginning of each subsequentPhase, the system is reset, and the vehicle is again eligible to receive

a new set of stickers. In steady state, the reseath team hopes to conduct a new Fhase every six

months, with a continuously operating lottery.

To operate a lottery, alicensefrom Ke ny a6 s B et and Licgnsirg @oatd (BELB) is
required. The first two licenses obtained by the project were valid for 10 weeks; new regulations
allow for a 12-week promotional period. Various financial and administrative obligations are
incurred during this process, including the payment of a fee, securing a bank guarantee, and
completion of paperwork. At the end of the 12-week period, proof that prizes have been paid
must be submitted to the Board before another license can be sought.

BCLB regulations theoretically prevent Directline from issuing stickers outside of the lottery

period; however, the available data suggest that avery small number of stickers were issued
outside of the authorized dates, as stown in the graph below (Figure 1.8). This could have
occurred because, despite the centralized control of the IT system prompting sales agents to issue
stickers, branches haw the ability to manually over -ride these central directives, and could have
done so due to a communication breakdown between HQ and the individual branches. (For
example, anecdotal feedback suggests that many branch managers find the lottery to be a usefi
marketing tool, and so may have wanted to continue the promoti on despite instructions from

HQ.)

In any case, all sticker issues, regardless of whether they occur within an official lottery period,
are captured by the barcode system, and are included inthe dataset. The research team is
currently working with DLA to better understand the reasons for and minimize these occurrences.

The Zusha! team periodically trains all Directline Front Office staff, and has also provided a
detailed reference manual and is in constant communication (through calls, emails, and social
media platforms such as WhatsApp and Facebook) in order to manage sticker inventory at the
branches and to assist theDLA staff with any questions.

Directline regularly provides the research team with data on sticker distribution exported from

their IT system, including the v e h i redistraian plate, date of sticker issue, and barcode of the
sticker envelope issued toeach vehicle. A sample of the output can be seen below.
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Figure 1. 7: Example of sticker issue dataset export from DLA

stickerid s _code  5_harsh  G_ID reg_marks  i_date op_name certno
124307 BAZ53407  MAZ5407 2 KAM 137F /153017 13:55 Certificate PrintarT (MSA) NLLL
117341 M22341  M22341 T KAVATIU  7/13/2017 13:06 Certificate Printar7? (MSA| NULL
116982 M21582 M21582 2 KAUBSZP  7/15/2017 13:05 Certificate Printer7 (MSA) NULL

stickerid = code for the sticker set

s_code = barcode from the envelope

S_harsh = barcode from the envelope

G_ID = code that identifies the type of sticker sets: 2 is for matatus, 1 is for bus
reg_marks = registration plate of the vehicle

i_date = date of issue

cp_name = name of the printer at which the transaction was
certno = insurance medallion number

The aurrent database includes records of sticker issues occurring between May 2015 and July
2017. As of 1 August 2017, Directline has stopped distributing stickers, as they finalize the returns
for the most recent lottery license and file an application for a new one with the BCLB. The next
lottery phase is expected to begin in November 2017.

" g 13
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Since May 2015, Directline has issued 70,936 sets of stickers to 37,405 unigue vehicles.

Figure 1. 8: Number of sticker sets issued and vehicles reached each month by DLA

Full sets of stickers issued and new vehicles reached over time (DLA only)
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Figure 1.9: Cumulative number of new vehicles reached each month by Directline
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NATIONAL TRANSPORT SAFETY AUTHORITY (NTSA)

Stickers have been i ssued s$pectoa cehtersosincethbstart dfFT SAG s
the scale up in May 2015. However, the protocol for distributing stickers and collecting data on
vehicles has changed and improved over time.

Between June and September 2015 NTSA staff were trained by the Zusha! team to issue stickers
to vehicles coming through the center for their annual inspection, and collect data on Mobenzi, an
early generation mobile phone survey application. Approximately 5,900 unique vehicles were
reached through this strategy, 1,200 of which already had a full set of stickers (received from
Directline). Because a robust partnership with NTSA had not yet been established and workflows
were still being pilote d, NTSA staff from just seven centers were issuing stickers and collecting
data during this period.

Between May 2016 and May 2017, NTSA staff from each of the 17 centers were authorized to work
with Zushal! to issue stickers and collect data. However, nether the project nor the Authority had
funding at the time to equip these staff members with mobile phones or tablets, so paper forms
were used.An example of a completed form can be seen belown Figure 2.0.

Figure 2.0: Example ofa  Zusha! paper form com pleted by NTSA inspection center
staff
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Every month, each branch sent i temtracHeddduartersin o n
Nairobi to be digitized by the IT staff. Both original and transcribed records were eventually
shared with the Zushal team, though there was often a significant delay and the records arestill
incomplete across all centers. Although the data is still being compiled, cleaned, and analyzed,
approximately 15,000 unique vehicles weresurveyedand received stickersover the 12month
period through this workflow.

Requiring NTSA staff to fill out an additional paper form that recorded much of the same
information they were required to also collect on the Motor Vehicle Inspection (MVI) fo rm during
the actual inspection was a burdensome and inefficient process, and resulted in incomplete and
unreliable data collection. This was confirmed by comparing the information collected on the
Zusha! forms with the MVI forms, which showed that many more vehicles came through for
inspection than were recorded on Zusha! forms. One reason for this wasthat NTSA staff often
did not fill out the form for vehicles that arrived at the center with a full set of stickers, thus
providing an in complete picture of monitoring and compliance.

In addition, it was discovered that NTSA staff often simply handed the drivers an envelope of
stickers, as opposed to directly placing them inside the vehicle, thereby increasing the likelihood
that the vehicle was not properly exposed to the intervention.

After extensive discussons with NTSA leadership about how to improve this system and ensure
the collection of accurate and comprehensive dataand reliable distribution of stickers, in May of
2017the Authority agreed to allow Zusha! to place its own staff members at each center to collect
data on vehicles coming through for inspection, and directly issue stickers to vehicles. These
enumerators are equipped with tablets, on which they fill out a SurveyCTO form. They typically
survey the vehiclesas they first arrive at the center and queue at the weigh bridge to wait for
inspection. The survey collects the following information:

Location of survey (NTSA center)
Registration plate number
Type of vehicle
Date of previous NTSA inspection
Person being surveyed (driver, owner, or broker)
Seating capacity
SACCO membership
Number of routes, and details of main and secondary routes (departure and destination park locations and
stages)
Company currently insuring th e PSV
Town in which most recent insurance was purchased
Channel through which most recent insurance was purchased (driver, owner, agent, SACCO, other)
If the vehicle has ever receivedZusha! stickers
o Ifyes, where and when
If the driver has an envelope of stickers that are not placed inside the vehicle
If the vehicle was cleaned prior to inspection
How many stickers were inside the vehicle when it arrived for inspection, and their condition and placement
How many stickers the enumerator issued the vehicle
Pictures of the stickers that were placed inside the vehicle

= =4 =4 =8 -8 A .

= =a =4 a9 = =4 =8 =

Since May 2017,10,475 vehicles have been reached by usha! enumerators at NTSA inspection
centers. About 9,800 of these vehicles were issued stickers, of which8,400 received a full set.
This processof distribution and data collection is much more reliable than previous strategies,
and allows for significantly more oversight by the research team. Across all phases of
distribution at the NTSA sinceMay 2015, an estimated 24,000 unique vehicles have been issued
full sets of stickers, and approximately 2,300 have been issued partial refreshes or replacements.
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Figure 2.1: Number of sticker issues at NTSA

across all Phases
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*These numbers are preliminary as some of this data is still being received and cleaned. The graph does not include sticker rieeshes (vehicles that already had stickers andwere issued

a partial set).
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DATA QUALITY

Having Zusha!-dedicated staff has provided the research team with much greater control over the
data collection process at the NTSA inspection centers. Collecting the data in SurveyCTO also
allows for extensive ex-ante, live, and expost data quality checks to be employed.

Ex-ante checks: enbedded survey constraints

Surveys were coded to minimize human error and missing values.

b

b

b

Constrained answer fields
3 Reqgistration plate has to follow a defined regular expression pattern, and is
entered twice
3 Seating capacityhas to be consistent with vehicle type
3 Many variables are chosen from pre-registered lists: center, region and district
for routes, insurance company, for the main ones
3 Barcodes from envelops are directly scanned from the tablet

Inconsistencies checks
3 The number of stickers issued must equal the number of missing/damaged
stickers (if not, enumerators must provide an explanation)
3 The number of sticker issued must be larger than the number of envelops used
(barcodes scanned), and smaller than eight

Duplicates check
3 When a registration plate is entered, the number is checked against the database
of enrolled vehicles. If the vehicle has already been surveyed, the enumeratorcan
explain why the vehicle is returning to the NTSA, and proceed to a quick sticker
inspection without administering the entire survey again

Live monitoring: h igh frequency checks

Survey entries were monitored daily and included systematic checks of:

f
f

Enumerators metrics: daily submissions, survey duration, summary stats on key variables
Survey metrics: duplicates, discrepancies in # of stickers issued vs recommended,
unexpected # of stickers, errors in scanned barcode, barcodes scanned more often than
expected, enumerators checking in wrong centers, overall missing values

Ex-post checks: picture backchecks

il

Enumerators were prompted to take a picture of the stickers after placing them inside the
vehicle. Those pictures were checkeddaily to verify the correct placement of stickers, and
that each vehicle was left with a full set any error s were discussed with enumerators.
Below are the results of the picture checks conducted for the NTSA surveys submitted by
the Zusha! team. Pictures were taken after the enumerators refreshed a vehicl® stickers,
not of the original stickers (if any) that were inside the vehicle when it arrived at the
center. Therefore, the pictures should have revealed a full set of four stickers for a matatu
and eight stickers for a bus.
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Results of the NTSA Survey Data Quality Checks (P ictures)
Type of Errors (error in sticker Type of Errors (error in audit
placement) process)
Week of # Surveys
audit SUE GRS audited .

In correct # of Incorrectly I:ég:rlr(gnt Unusable | Incomplete Auditor | Audit process | Total error

stickers pictured | placed stickers P image image error error rate rate

error rate

1 July 24 - July 28 140 8 6 10% 8 3 4 10% 20%

2 July 26 -Aug 3 347 9 1 3% 8 148 -- 45% 48%

3+ Aug 4 - Aug 17 47 -- - 0% 1 12 2 32% 32%

4 Aug 18- Aug 24 52 -- -- 0% 1 -- -- 2% 2%

5 Aug 25- Aug 31 60 1 - 2% - - - 0% 2%

6 Sept 1- Sept 7 60 - - 0% - - - 0% 0%

7 Sept 8- Sept 14 69 2 - 3% - - - 3% 3%

Incorrect # of stickers pictures

Incorrectly placed stickers

Unusable images
Incomplete image

Auditor error

: when images were either not well angled, too dark, or too blurry to audit
: when the enumerator cut off the sticker in the image so that it was not possible to tell if the
complete sticker (logo, messaging, and image) was present in the vehicle

: when the enumerator failed to capture all the stickers in the vehicle in the photo
: when the enumerator placed stickers on the windows and not the frame above

: when the auditor erroneously marked the survey as having an error. This usually occurred when the

auditor did not see a sticker in the image or did not see fabric on the ceiling of the vehicle and thought stickers on the
windows were incorrectly placed. These mistakes were caught through review by the research team.

**All NTSA enumerators were re-trained by Zusha! staff in the third week. Most of the error s resulted from enumerators
misunderstanding the purpose of the images and failing to take properly framed pictures. The error rate significantly
decreased after this retraining.

Ex-post checks: aidio backchecks

1

SurveyCTOwas programmed to take an audio recording of each survey module following
consent. Enumerators were made aware of the recording during training to deter
cheating. This has provento be a useful enforcement mechanism, and has provided

corroborating evidence thathas been usedto fire several enumerators who were
repeatedly non-compliant with the measurement protocols .

1 The audio recordings of a random 10% selection of surveys were analyzed to further verify
that the interaction between the enumerator and the driver was legitimate, and the survey
was administered completely and accurately. Although it was discovered that there are
valid circumstances in which the enumerator does not need to administer the survey live
in order to collect the datal, areview of the recordings allowed the research team to
confirm certain data points within the survey , such as name of SACCO, etc

1 On an on-going basis,a random 10% sample of surveyds selected foridentified data
points to be backchecked using the audio ecording. Audio recordings are taken of all
surveys, however, so recordings can baised on a caseby-case basis to corroborate
evidence of misconduct by enumerators.

1 For example, some brokers bring multiple vehicles to the center for inspection, and provide the details of each vehicle to
the enumerator all at once rather than through separately administered surveys. The enumerator then enters the
information into uni que forms for submission.
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Ex-post checks: Motor Vehicle Inspection form validation

1 The MVI forms that the NTSA Investigators use to record information on each vehicle
that comes through the inspection center every dayare typically shared with the Zusha!
team monthly (although delays and incomplete transcriptions are common) . Once the
team receives complete records, acomparison will be conducted of the vehicle
information from the MVI forms with the Zushal! surveys submitted by project staff. This
will allow for validation of several variables for each vehicle, including:

0 Registration plate number
0 Insurance provider
0 Seating capacity

NTSA DISTRIBUTION SUMMARY

Before placing stickers in vehicles, enumerators conduct a brief survey which includes a sticker
check. This allows a continuous monitoring of compliance for vehicles coming for ins pection. The
observed compliance rates are listed below; because therewas no significant different between
rates for matatus and buses,the numbers below combine the two vehicle types.

NTSA Distribution Survey

May i September 2017
# total vehicles surveyed (consented 10,533
matatus 8,712 83%
buses 1,821 17%
all vehicles
\vehicles with at least one sticker 3,142 29.84%
vehicles with all stickers 1,280 12.15%
vehicles with all but one stickers 516 4.90%
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In September of 2017, it was discovered that many vehicles are extensively cleaned prior to
inspection, including fresh paint applied to the exterior and interior of the vehicle. As part of this
process,Zushal! stickers were often removed, which may have deflated the number of vehicles
recorded by enumerators as having stickersupon arriv al at the center. On 18 September 2017, a
guestion was added to the survey to try and measure how frequently this wasoccurring . After
three days, 260 vehicles were survegd with this question. The results are summarized below.

NTSA Distribution Survey i Sticker Removal
18 September i 20 September 2017
# vehicles surveyed 260

Was the vehicle cleaned?

YES 97 37.31%
DONOT KNOW 8 3.08%

IF YES: Were Zusha! stickers removed prior to cleaning?

NO 38 39.18%
YES 53 54.64%
DONOT KNOW 6 6.19%

These numbers suggest that the removal ofZusha! stickers prior to inspection is not an
uncommon occurrence, and islikely resulting in lower saturation and compliance rates being
observed.

Zusha! stickers may be taken out as part of the cleaning process, or because drivers mistakenly
believe they will not pass inspection if they have them inside their vehicles. Previous Kenyan laws
have attempted to outlaw extensive interior and exterior decorating of PSVs, and although the
NTSA has publicly endorsed the Zusha! campaign and approves the placementof stickers inside
vehicles, it is possible some drivers remove them prior to inspection to avoid falsely anticipated
fines or failure.

21

? (e



gul de

IV. COMPLIANCE

LOTTERY

In addition to distributing stickers, Directline also runs and funds the weekly lottery, which serves

to incentivize agents to deliver the stickers to the drivers, and the drivers to place the vehicles

inside their vehicles and keep them in. Each week, eight registration plate numbers are randomly

drawn from the pool of vehicles currently insured by Directline. The eligible vehicles are

contacted and told of their opportunity to win the lottery, and an inspection is arranged. If the

vehicle has the correct number of stickers, they are declared awinneroy DL A&s i nspection ag
and a monetary prize is sent to each of the owner, driver, and insurance agent. The prize is KES

5,000 each, the equivalent of approximately $50 USD.

Three lottery licenses have been obtained since the start of the scale ujn May 2015. Due to new
BCLB regulations, the first two licenses authorized 10 weeks of draws, and the most recent license
authorized a 12week period, with several additional weeks for inspections and redraws to be
conducted. Redraws are allowed to redace vehicles that could not be found or were
uncooperative.

1 Promotion I: 6 June 20157 7 August 2015

i Promotion Il: 24 March 20167 24 June 2016
1 Promotion Ill: 17February 20177 19May 2017
PROCESS

1 From the database of all PSVs currently insured byDirectline, eight vehicles are
randomly drawn each week. The lottery draw is conducted every Friday; a staff member
from Directline, the BCLB, and the Zusha! team are all present at thedraw. The selection
algorithm ensures at least onevehicle from each o the 17 active Directline branches is
selected before additional vehicles are drawn.

1 A sign-off sheet is then prepared for all the parties present to sign to confirm the selected
vehicles. The Directline team records the vehicles in a spreadsheet that intudes the
phone number of the agent or owner of the vehicle, the branch of insurance issue,the
registration plate number, and the insurance policy number. This information is sent to
the Directline Investigations Manager. An example of the draw sign-off sheet can be seen
below.
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Figure 2. 2: Sample lottery draw verification sheet
DIRECTLINE |

.gr.r-‘mrmrn-zqtiq."‘ sign off sheet

]
| -
; Cq DAl 20|~

Sgnature

one number

The Investigations Manager assigns the selected vehicles to his team of Inestigators
based on the branchwhere the policy was issued. The Investigators call the driver,
explain the details of the promotion, and arrange for a time to inspect the vehicle.

The Investigator meets the driver with the vehicle and completes the

Al nvestigati on/ V evestigatorecheck tlmtnall thecstickers are ih place
(four stickers for a matatu and eight for a bus). The Investigator takes pictures to confirm
the correct placement of the stickers in the vehicle. These images are shared with the

Investigations Manager, and are subsequently provided to the Zusha! team. Example of
the inspection paperwork are below.
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Figure 2. 3: Sample lottery verification form
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Figure 2. 4: Sample pic tures submitted with  the lottery Investigations Form
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1 The Investigator confirms that the information of the driver, owner, and agent is correct.
If the vehicle passes inspection and isdetermined to be a winner, the I nvestigator
attaches documentation from the PSV to the inspection form, including a photocopy of

t he d mMatienalriBdo PIN, acopy ofhisdr i vlieircbesnse, and a copy of t h¢
log book or sales agreement.
T The I nvestigations Manager collects the hard copi
the Investigators that had been sent to verify winners in the field. These forms are given
to the Underwriting Mana ger before the next draw is conducted The Investigations
Manager shares the updated list of inspected vehicles and whether or not they won with
the Zusha! team. Thefil nvesti gati ons Formo identifies any re
failed the inspection, such has having an incomplete set of stickers
1 The confirmed and verified list is shared with the finance team at D irectline. The finance
officers verify the documents and approvethe payments, which are issued via mobile
money transfer. All winners should receive their payments within seven days from the
time of passing inspection. For each winning vehicle, KES 5,000 is awarded to the owner
of that matatu, the driver of that matatu, and the insurance agent (if any) who sold
coverage to that vehicle.
T The Underwriting Manager collects the copies of
Payment Mpesa For mo an dordamnizeckby weeklypayments. t he bi nder
Copies of these are shared with theZusha! team, who then file the returns to the BCLB at
the conclusion of the lottery period . Once the BCLB reviews aml approves the returns, the
lottery period is officially closed out, and a new application for the next lottery permit can
be submitted.
Lottery Compliance Rates
6Jun i 7 Aug 24 Mar 1 24 Jun Jul 2016 i 17 Feb i 19 May Total
2015 2016 Jan 2017 2017
Promotion | Promotion Il Promotion Il
grraevsrl]stratlon numbers 80 120 99 299
# inspections completed 69 102 92 263
# of winning vehicles 58 87 82 227
# qf no_n-winn_ing vehicles 11 15 10 36
(failed inspection)
orponiroveiees | 1 19 7 ar
Compl_iance rate (among 73% 73% 83% 76%
all eligible vehicles)
e I
CHALLENGES AND PROTOCOL CHANGES
Administering the lottery is an extremely logistically complex task that requires the coordination
of many different organizations and departments. Ateach stage of both the application and the
investigations processes, there are often significant delays at Directline. These delays, such as
vehicles not beinginspected promptly and winners not receiving payment as scheduled
undermine the credibility o f the lottery. There are alsosignificant communication lags with
Di rect | i ne d s Zushp!dean, @hich rmakes relifabdy monitoring the lottery and
associated compliance difficult.
I n addition to the del ays wi t lkeazentinuonsrunsingofthhbe BCLBd&s |

lottery impossible. Each licensenow authorizes draws for a period of 12 weeks(the first two
licenses were valid for 10 weeks). Final inspections and the filing of paperwork often takes

2 ;4.3"1..4
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another 4-8 weeks, and must be competed before Directline can apply for a new license. Once
the application is submitted, review and approval by the BCLB can take up to another fourweeks
The disruptions in the administ ration of the lottery limit the number of vehicles that can be
reached, which dilutes the effectiveness of the promotion as both a positiveincentive and a
consistent compliance monitoring mechanism. Furthermore, DLA is required by BCLB
regulation to stop issuing stickers during periods outside of the lottery periods, whic h
significantly limits distribution.

The Zusha! team is currently working closely with DLA leadership to identify bottlenecks and
make adjustments to the workflow to increase efficiency. However, it is unlikely that any
significant improvement can be achieved because of the many structural constraints. The
research team is alsoevaluating the feasibility of broadening the scope of the lottery beyond
Directline, and possibly having the NTSA administer the lottery, or do ing so directly.

The following improvements in the lottery process are currently being pursued with Directline:

b Capacity building :in addition to periodically training Directline Investigators on the
Zusha! workflow, the research team will also begin train ing Directline Regional Managers
who overseethe 17 branches countrywide. Because of high turnover among DLA
Investigators, the Zusha! team is not always aware that an I nvestigator who has been
previously trained has left DLA. Training DLA Regional Managers (who assign the
investigators to work) would ensure that DLA regional staff are capable of training any
new DLA Investigator as well as mitigating any regional issueswith the lottery inspection

process.
b Information sharing and access : verifying winning vehicles is done by Directline
I nvestigators. Independent verification processes

create bottlenecks and delay vehicle inspectionsand/or prize payments. Zusha! has
proposed that its enumerators track documentation between Directline Investigators and
Regional Managersto minimize delays and lost paperwork.

b Contacting vehicles for inspection : a standardized script has been povided to DLA
Investigators to use when contacting vehicles drawn in the lottery in order to minimize
the likelihood that drivers know they will be inspected for Zushal! stickers and thereby
have an opportunity to game the inspection.

b  Winnerp ayments :the BCLB has formally reiterated the requirement that Directline
Investi gators inspect vehicles within sevenworking days after being drawn. The
verification and payment process should take no more than a total of 14 working days.

BUS AND MATATU PARK CHECKS

Unlike in Uganda and Tanzania, whereZushal! is being implemented as a tightly-controlled RCT
and enumerators are employed to directly administer the intervention, the process of distributing
stickers through Directline in Kenya requires many more steps and coordination among several
individuals.

The lottery therefore functions as a positive incentive for the three key actors in the process the
agents whoneed to deliver the stickers from the DLA office to the driver; the owners who needto
allow Zushal! stickers in their PSV fleets; and the drivers who must place the stickers in their
vehicles andkeep them in. However, the lottery only allows the research team to check a very
small percentage of vehicleswhich received stickers. DLA also does not insure the entire
population of PSVs in Kenya, and coversapproximately 60% of the market share at any given
time. Therefore, because the lottery does notinclude vehicles that did not receive their stickers
through DLA or are not covered by DLA at the time they are inspected, the lottery compliance
rates are not necessarily representative of the univers of PSVs reached through all distribution
channels.
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In addition, because stickers are not placed directly in vehicles by enumerators in Kenya, itis far
more likely that results from lottery reflect a moderate level of gaming Based on anecdotal
evidenceand investigations, it is believed some agents and/or drivers simply retain their
envelopes ofZusha! stickers until they are called and informed they have been drawn and are
eligible for the lottery, at which time they place the stickers in their vehicles prior to arriving for
inspection.

These assumptions were orroborated by independent direct checks conducted in matatu and bus
parks acrossthe country by the research team, which revealed a lower compliance rate than
indicated by the lottery.

In order to get a more representative measure of compliance across the country among vehicles
who received stickers at both DLA and NTSA, ams of 30 enumerators conducted two rounds of
directly observed compliance checks inbus and taxi parks in over 90 towns across the country,
ultimately surveying 20,770 unigue vehicles.

During the second compliance check (Round 1), stickers were also offered to all approached
vehicles. Enumerators reached 11,600 vehicles, andlirectly placed stickers inside 9,507 unique
vehicles during this round (approximately 5,600 received full sets, and 3,900 received
replacements to complete an existing, partial set).

Destinations were chosen to collect a geographically representative sample and maximize the
number of vehicles able to be reacted over the time period. Enumerators started with the bigger,
busier parks before moving to smaller ones.

A map of the towns in which compliance checks were conducted is below.Orange dots represent
locations visited during both the first and second rounds of checks. Red dots indicate additional
towns added during the second round.
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Figure 2.5 : Map of bus park compliance check town locations
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1 Round I: 25 March 20177 28 April 2017
o0 22towns
0 9,227 vehicles
1 Round II: 31 July 201771 15 September 2017
o 99 towns (Smaller towns were added to the original main parks visited during
Round | in order to expand the representativeness of the sample.)
o0 11,600 vehicles
o Many vehicles that run long-distance routes are only in taxi and bus parks in the
early morning or late at night. In the second round of bus park compliance,
survey times were expanded to include ealy morning data collection.
Enumerators began at 6am.

The research team made a decision not to randomizethe compliance checks,both for logistical
reasons andbecause it would have required a comprehensive listing of all active PSVs in the
country, which is not accessible.The current survey being administered through the NTSA (since
May 2017) will b e a source for a reliable samplingframe in the future , as allactive PSVs are
expected to travel through the centers over a 12month period .
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PROCESS

1 Buses wee inspected via a survey designed in SurveyCTO and administered on tablets
1 Enumerators were trained in Nairobi for two days before being sent to their assigned
location. Enumerators were instructed to survey all vehicles they found in the parks. They
typically surveyed drivers at the stage while the bus or matatu waited to be filled with
passengers
1 The survey was subject to consent of the driver. If the driver completed the survey, he
was eligible to receivescratch card with KES 100 (about $1 USD) in airtime, regardless of
the vehiclebs compliance status.
1 Data was collected on the following variables:
o Knowledge of and previous experiences with Zusha! (have/not received stickers,
from where, when, how many times)

0 Insurance (company, last purchase-time, location, channel-)
0 Seating capacity
0 SACCO membership
0 Route information (for the primary route: type of route, start and end town)
o Sticker inspection (number of stickers, damaged or misplaced stickers, and
pictures of the inside of the vehicle
Data Quality

As with the NTSA survey, thesurvey for the bus park compliance checks contained exante, live,
and ex-post quality checks.

Ex-ante checks:embedded survey constraints

Surveys were coded to minimize human error and missing values.

b Constrained answer fields
3 Registration plate had to follow a defined regular expression pattern, and was
entered three times (twice at the beginning of the survey, once at the end)
3 Seating capacityhad to be consistent with vehicle type
3 Many variables were chosen from pre-registered lists: bus park, region and
district for routes, insurance company, for the main ones

b Inconsistencies checks
3 The number of stickers issued had to equal the number of missing/damaged
stickers (if not, enumerators must provide an explanation)

b Duplicates check
3 When a registration plate was entered, the number was checked against the
database of enrolled vehicles. If the vehiclehad already been surveyed, the
enumerator was prompted to move to a different vehicle.

Live monitoring: high frequency checks

Survey entries were monitored daily and included systematic checks of:

1 Enumerators metrics (daily submissions, survey duration, means across key variables,

rate of Al dondt knowo/ mi ssing answers),
distribution), and potential discrepa ncies
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1 Survey metrics: duplicates, discrepancies in # of stickers issued vs recommended,

unexpected # of stickers, arors in scanned barcode, barcodes scanned more often than
expected, enumerators checking in wrong centers, overall missing values

Live monitoring: picture checks

1 Enumerators took pictures of the inside of buses to validate the number of stickers inside

the vehicle (or lack thereof). For the second bus park survey, a random 10% sample was
backchecked daily to confirm accuracy of the numbers entered in the survey. (Results of
this audit can be seen below.)

Ex-post checks: audio backchecks

1

A random 10% of the surveys were recorded. As with the current pilot of analyzing audio
recordings for the NTSA surveys, these recordings will beused to confirm the validity of
survey interactions.

Ex-post checks: airtime backchecks

f
f

Accounting was done for airtime distributed during each survey round. Drivers signed a
sheet to acknowledge receipt of the airtime at the end ofthe survey.

During the first bus park survey, drivers who acceptedairtime also signed the tablet, and
the paper and digital lists of signatures were reconciled.

During the second bus park survey, drivers only signed the paper form but enumerators
were required to write down next to the signature a unique number that was randomly
generated by SurveyCTQ The unique numbers helped to minimize any potential
cheating by i) signaling to the enumerators that they were being closely monitored , and ii)
creating a record to refer to if misuse of airtime cards was suspected.
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Results of the Bus Park Compliance Survey Data Quality Checks ( Pictures)

Type of Errors (error in Type of Errors (error in audit
# compliance survey) process) .
Week Date of surveys SIS # incorrect - CEDIETE i G # poor n pﬁ)uct;s ;zrrcl)'toe:l
of audit EIEHIES condition # Incorrect MITIEET one s!de photo ALlEer error rate rate
indicated sticker count error rate of vehicle quality error
captured
1 Jul 281 Aug 3 88 7 5 14% 2 3 1 6% 20%
2 Aug 47 Aug 17 115 3 9 10% - 1 - 1% 11%
3* Aug 157 Aug 25 455 17 35 11% 3 25 - 6% 17%
4 Aug 257 Aug 31 212 7 18 1% - 5 3 4% 15%
5 Sep 1i Sep7 208 3 10 % 2 2 1 2% 9%
6 Sep 8i Sep 15 209 5 7 6% 2 - 3 2% 8%
Total 1287 42 84 10% 9 36 8 4% 14%
Incorrect condition indicated: when the enumerator failed to capture the actual condition of the sticker in the
compliance check, due to personal divergences in what defines a damaged sticker.
Incorrect sticker count : when the enumerator indicated a sticker count for the vehicle not matching the sticker count
that can be reproduced from the pictures.
Only one side of vehicle captured: when the pictures dondét show the vehicle in

reproduce the sticker count

Poor photo quality: when the pictures are not sufficiently readable to count stickers

Auditor error  : when the auditor erroneously marked the survey as having an error. This usually occurred when the
auditor did not see a sticker in the image or did not see fabric on the ceiling of the vehicle and thought stickers on the
windows were incorrectly placed. These mistakes were caught through review by the research team.

*Twenty new enumerators were added to the field during this week, which explains increased, rather than decreased, total
error rate.

32

2 ;4.5"1..4




gu ide

RESULTS
Bus Park Compliance Check Results
Round | [April 2017] Round Il [July T August 2017] Total

# of vehicles surveyed (consented) 9,207 11,563 20,770
# of vehicles approached 9,227 11,600 20,827
consent rate 99.78% 99.68% 99.73%
Among all vehicles (buses and matatus)

% vehicles with at least one sticker 55.00% 56.61%

% vehicles with all stickers 25.81% 19.41%

% vehicles with all but one sticker 10.09% 19.99%

Encouragingly, vehicles insured by Directline had compliance rates 3 to 8 percentage points
higher than the vehicles covered by another insurance provider at the time of the bus park
compliance inspections.

Bus Parks Compliance Check Results by I nsurance
Company
Round | Round Il
DLA Not DLA DLA Not DLA
# vehicles 5,433 3,774 5,952 5,607
% at least one 57.3™ 51.5%% 60.16% 52.9%
% all stickers 27.08% 23.98% 27.66% 25.04%

The compliance surveys alsoconfirmed the estimate that DLA coversapproximately 60% of the
market share of PSVs.

The compliance rates observed from the bus park checkdiffer significantly from the 83% rate

suggested by the most recent lottery. Although over 50% of observed vehicles have at least one

sticker, which is encouraging in terms of distribution, the measure that is most comparable

between thebus park checkandt he | ottery i s the A% of wvehancl es with
average of22.6% across the two rounds of checks. Although the percentage is lower in the

second round than the first, the share of vehicles that have all but one sticker doubles in the

second round, suggesting that current distribution methods , particularly having Zusha! staff at

each NTSA inspection center, havebeen effective, and the drop off in full compliance is likely due

to expected wear and tear of the stickers)

Observed rates of sticker saturation and retention from the bus park checks are closer to those
observed among vehicles coming into the NTSA enters for inspection, further supporting the
assumption that th e lottery is an inflated estimate of full compliance.

Among the 10,533 vehicles surveyed by enumerators at the NTSA centers, 12.15% had a full set of
stickers, and 29.84% had at least one sticker. As was discussed previously, these numbers are
likely an underestimation of the number of vehicles with stickers just prior to inspection due to
many vehicles being cleaned and painted

Because distribution at the NTSA and the bus park checks werenot randomiz ed, there are reasons
to believe that the sample of vehiclesmay be different along important characteristic that would
affect their compliance. The first round of bus park compliance checks was conducted between
the hours of 9am and 5pm. However, vehicles running longer distance routes, typically bigger
buses, often leave the parks early in the morning. Therefore, in the second round of bus park
checks enumerators arrived at the parks earlier to make sure more of these vehicles were capture.
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In additio n, data collection was expanded from 22 towns to 99. Theseimplementation changes
did not seem to significantly change the full compliance rates observed among surveyed vehicles,
although double the share of vehicles found did have at least one sticker. The Zusha! team will
continue to monitor and analyze the sensitivity of compliance rates to different factors over the
course of thenext severalmonths.
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V. IMPACT ANALYSIS

DATA SOURCES

There are two challenges to estimating the impact of the scaledup program on accidents and
related outcomes. The first relates to whether we can identify a credible empirical strategy that
yields a causal estimate of impact. The second relates to how reliably we measure the key
outcomes we use. We deal with the first ofthese challenges and then turn to measurement in the
sections that follow.

Over the course of the three phases of sticker distribution by Directline, between 13 and 16
percent of vehicles that purchased insurance coverage were recorded anot receiving the Zushal
intervention (which represents, for a given phase,between 4,000 and 5,000 vehicles). The
research team initially considered the possibility that the sales office staff might have continued to
use the randomization code implemented during the second RCT in 201113, thus providing us
with a new experiment.

However, upon review of the coverage and underlying sticker issue data, it was found that non
treatment was grouped in branch-specific episodes, and most likely reflected the fact that
branches would turn off the prompting system when they ran out of inventory or for other
reasons. This assignment process could limit our ability to meaningfully compare the accident
rates of treated and untreated vehicles if stock-outs are non-random with regar d to vehicle and
driver quality .

Given the non-random determination of non -treatment, we turn to a generalized difference-in-
differences strategy to measure the impact of the scale up. We focus on Phase | where the bulk of
non-treatment vehicles are well identified. 2

Our next challenge is in the measurement of accidents. Given that our distribution of stickers

relies on one insurance company as well as the NTSA, our ability to observe all of the accidents
affecting our study sample is severely limited by exit from DLA. Matatus have access to at least
three other insurance companies that provide cover for exactly the same price as DLA. Over a long
period of time, a moderate share of vehicles will purchase insurance from at least one of the other
insurers. DLA records only accidents of vehicles that they cover. Al accidents experienced by
study vehicleswhile they are covered by other insurers are not observed by our team.

Our solution to this measurement challenge is to restrict the sample of vehicles and period of
observation to maximize the chances that we observe a large share of accidents among a stable set
of vehicles. In particular, as Figure 2.6 below shows, we restrict the sample to vehicles that have
been covered for 75% of the time between January 1 204 and December 31, 2016. Naturally this
solution trades off lower measurement error in accident rates for both a smaller sample and one
that is selected on loyalty to DLA. The smaller sample has implications for the precision of our
estimates and potentially undermines the value of better measurement of accidents. The selection
concern is arguably not as important given the context that we operate in.

2 The absence of a reliable counterfactual undermines our ability to measure impact of Phases Il and Ill. In particular, the
number of vehicles with no stickers (and sufficient Directline coverage over the period) drops significan tly to the point of
lacking much statistical power to detect meaningful effects.
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GRAPHS

Figure 2.6 : Number of sticker/no sticker v ehicles covered for 75% of observation
period
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# of vehicles in month 0 = 7,311 (non-sticker vehicle = 4,852)

The figure suggests that about 8 months before until 10 months after recruitment (lapsed

month=0 corresponds to month of recruitment) 3 the number of sticker/no sticker vehicles is
relatively constant. This is encouraging as it suggests that inferences are less likely undermined by
systematic entry/exit of vehicles in each category of vehicles.

Given the limitations and assumptions outli ned above, we focus on our impact measurement on
vehicles that were sold coverage during Phase 1 of the sticker distribution. We use a census of all
accidents recorded by DLA during this period to specify our measure of accident rates. Given that
our study sample is restricted to vehicles observed at least 75% of the time, our measure of
accidents is much more accurate than in the full sample of vehicles.

Figure 2.7 suggests that vehicles that received stickers during Phase 1 tended to experience fewer
accidents than those that did not, but this difference was present both before and after the
intervention. Over the period during which the sample is reasonably well balanced, the difference
in accident rates is somewhat smaller in the six months before than in the six months after.

3 For non-sticker vehicles, the date of recruitment corresponds to the first date the vehicle is observed purchasing
insurance cover during the sticker issue phase.
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Figure 2. 7: Accident rates before and after exposure to stickers (lapsed time), Phase |
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Calculating lapsed_months averages using data from Jan 1, 2014 Dec 31, 2016; using only those vehicles that were
insured for at least 75% of the days during this period (822 days out of possible 1096).

Crucial for this analysis, it does not appear that there are important and large trend differences
before recruitment across sticker and non-sticker vehicles.

In order to estimate whether the observed differences are statistically different from zero, we run
the following specification at the vehicle month level.

() 10 rozo -

where U is an indicator variable equal to 1 if vehicle i has had an accident in lapsed month,- .0
is a dummy variable equal to one if the vehicle has stickers and zeo otherwise. The set of
coefficients r now define the time profile of the impact of the stickers. This specification allows us
to examine the pattern of these impact over time, including any persistence or waning of its
effects. The implicit counterfactual is that accident rates of vehicles with stickers have the same
trend as the non-sticker vehicles (defined by the family of parametersy ) in the absence of the
reform (before time 0).
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Figure 2.8 below plots the trajectory of r over time. The panel on the left is drawn from the
specification above. The panel on the right includes controls for within -year variation in accident

rates.

Figure 2.8: Impact of

Accident Rate
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stickers are inserted, this could be partly explained by the lower pre-treatment differences

observed.

LONG-TERM EFFECTS

Over the long term, the impacts of the sticker intervention could be sustained if they induce a

change in what is deemed to be acceptable driving practice on the one hand, or legitimate
consumer demands on the other. Such behavioral changes at the driver level, and especially at
the passenger level, are not likely to be tied to particular vehicles, as drivers change vehicles on a

regular basis, and passengers do so dalily.

Nonetheless, a comparison of recent claims data for vehicles recruited in the two early RCTs was
carried out to inve stigate the possibility that the interventions could have had long -lasting effects.

Data on claims from January 1 2014 to December 31 2016 was analyzed, during which period
some 57 percent of vehicles from the first RCT and 73 percent of those from the seond were

observed# Attrition from the samples was balanced across treatment and control groups.

Figure 2.9 illustrates the claims rates for treatment and control groups in the Heckle and Chide
study, 5-7 years after the intervention. There is clearly no difference between the rates, and the
95 percent confidence intervals overlap to a high degree.

4 It is important to note that while a considerable share of the study sample obtain insurance at DL at least once during

this follow-up peri od, we dondt

observe

accident s

t hat

ar e

have no reason b believe however, that the likelihood of unobserved accidents is different across treatment arms.
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Figure 2.9:Long -term follow -up of Heckle and Chide  study vehicles

We repeat the same exercise for the more recent and larger RCT conducted in 20:2013.
However, we drop the placebo study arm and focus on the group of vehicles that got any stickes
vs the control group. Figure 2.9 shows a consistent difference in claims between the treatment
and control groups of the original Zusha! study, with those in th e treatment group exhibiting
somewhat higher rates four years after the intervention. However, as reported in that study, the
treatment and control groups exhibited imbalance in their historical claims rates at baseline
(Habyarimana and Jack 2015). The haseline difference observed at the beginning of 2011
corresponds to the persistent difference observed 18 months after the last set of stickers was
inserted. While it suggests that the stickers do nothave a ksting impact on accident rates long
after they have been inserted, this congruence validates the empirical strategy adopted in the
write up of the results.
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