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ABSTRACT

A r " research [ el is a resentative collection of individuals whose
consumption habits are continually monitored by a marketing research company. It is
designed to study the behaviour rather than the attitudes of consumers in the fast-
moving consumer goods (FMCG) sector. The analysed and interpreted reports help
the retailer and manufacturing clients to better understand their markets and the
changing dynamics within markets which are largely overseen by retail studies.

It is shown that consumer research panels have a very high per panellist cost due to
the nature of the data collection methodologies currently used being either very
labour-intensive with the in-home interviewer visits, or due to the cost of the
technology needed when using an in-home audit terminal to scan the barcode of

items.

The ubiquitous use of the mobile phone begs the question whether this technology,
already in the hands of people, could be used as a data collection device. In 2007,
Robert Adeimann demonstrated that it is possible to recognise linear barcodes using
a mobile phone equipped with a camera and a barcode recognition algorithm.

Three requirements are set for a mobile phone to be used as a data collection device
in a consumer panel and are indicated by various studies researching each, focused
on Gauteng, South Africa. The technology is shown to be quick and accurate enough
to be used in everyday barcode scanning albeit not very prevalent among the
responding sample. The data communication infrastructure needed to communicate
the audited data was found to be 100% present although few of the respondents
displayed their interest in joining a research panel based on mobile phones.

It is, therefore, recommended that a phone-based consumer panel be used to
supplement existing consumer panels to extend in hard-to-reach demographics like
the upper-LSM households, and that the privacy and usage concerns raised by the
respondents be addressed. It is also recommended that similar studies be conducted
in developed economies where required mobile phone technology could be more

prevalent.

..y words: c par ,mobi phor lata collection, 1
research, FMCG.



OPSOMMING

Verbruike »aneelnavorsir 'n r vsorsingsmetoc \ volgens  die

navorsingsmaatskappy n ve enwoordigende groep individue se
verbruiksgewoontes op 'n gereelde basis monitor. Dié navorsingsmetode word
gebruik om die gedrag eerder as die persepsie of houding van verbruikers in die
vinnige-omset-verbruiksartikel-sektor te bestudeer. Die geanaliseerde data en ge-
interpreteerde inligting dien as riglyne vir die kettingwinkels en vervaardigers om
markte en die veranderende dinamiek binne hul markte beter te verstaan. Hierdie
tendense word gewoonlik misgekyk deur net verkoper-gebaseerde studies te

bestudeer.

Daar word aangetoon dat verbruikerspaneelnavorsing 'n baie hoé per-paneellid-
koste het as gevolg van die manier waarop die data ingevorder word. Die data-
invorderingsproses is baie arbeidsintensief as gevolg van die huis-besoeke deur die
veldwerkers, en die koste van data-invorderingstoerusting is baie hoog in die geval

waar die huishouding self die inkopies opneem met 'n strepiekode-data-opnemer.

Die algemene gebruik van die seifoon bring die vraag na vore of dié tegnologie, wat
alreeds 'n onontbeerlike toestel in die hand van 'n verbruiker geword het, gebruik kan
word as 'n data-opnemer. In 2007 het Robert Adeimann gedemonstreer hoe dit
moontiik is om 'n selfoon, wat met 'n kamera toegerus is, saam met die gepaste

sagteware te gebruik om 'n lineére strepiekode te herken.

Drie vereistes word geidentifiseer om 'n selfoon effektief te kan gebruik as 'n data-
opnemer en word gedemonstreer deur verskeie studies, en fokus uiteindelik op die
mark in Gauteng, Suid-Afrika. Die tegnologie word gedemonstreer as vinnig en
akkuraat genoeg om gebruik te word, al is dit nie baie teenwoordig in die steekproef
nie. Die data-kommunikasie-infrastruktuur wat benodig word, is 100% dekkend, maar
baie min van die respondente toon belangstelling om aan 'n selfoon-gebaseerde

verbruikerspaneel deel te neem.

Dit word dus aanbeveel dat 'n selfoon-gebaseerde data-invorderingsmetode slegs
gebruik moet word om ’'n bestaande verbruikerspaneel aan te vul in die moeilik-
bereil ' -~ --r---afiese groepe soos die hoér-inkomstegroepe, en dat die

privaatheid en bruikbaarheidsvrese van so 'n metode aangespreek moet word. Dit

v



word ook aanbeveel dat soortgelyke studies gedoen moet word in meer
ontwikkelende ekonomie& waar die vereiste tegnologie meer algemeen aangetref

Wi

Trefwoorde: Verbruikersnavorsingspaneel, seifoon-data-insameling,
verbruikersnavorsing, VBVG.
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ABoREVIATIONS

2 5 sastepping or I we 12Gand 3G ¢ lular wii ess o

2G - second-generation wireless telephone technology introduced data services for

mobile phones.

3G - third generation wireless telephone technology is a family of standards for
mobile telecommunications defined by international telecommunication. It allows

simultaneous use of speech and data services and higher data rates.

3GPP — third generation partnership project is a collaboration between groups of
telecommunications associations, to make a globally applicable third generation (3G)
mobile phone system specification within the scope of the International Mobile
Telecommunications-2000 project of the International Tel ommunication Union.

AMPS - All Media and Products Study

API1 — Application Programming Interface is an interface in computer science that
defines the ways by which an application program may request services from

libraries and/or operating systems.

CATI| — Computer Assisted . _l | none Interviewing is a telephone surveying
technique in which the interviewer follows a script provided by a software application.

EAN — Electronic Article Number (originally European Article Number) is a one-

dimensional barcode symbology to encode &, ,Ns.

FMCG - Fast-moving consumer goods are the products that are sold quickly at

relatively low cost.

GetJar — Directory and download service of mobile Java games and applications by
independent developers. The GetJar service provides statistics of handsets used for

all downloads on the site,

GPRS - General Packet Radio Service is a packet oriented mobile data service

available to sers the 2G cellular communication systems.

Xii



GS1 - GS1 is an international not-for-profit association dedicated to the development
and implementation of global standards and solutions to improve the efficiency and
v lityof 1p 4 r d chains globally and mt ;s

GSM - Globa! System for Mobile communications.
GTIN — Global Trade Item Number is _.1 identifier for trade items developed by GS1.

Homescan — Homescan is a service provided by The Nielsen Company where
members scan the barcodes on all their purchases with a special barcode reader.

LSM - Living Standards Measure is a research tool deveioped by SAARF to divide
the population into 15 groups based on a demographic profile of 29 variables. In this
text, the AMPS 2004 LSM descriptors were used.

MyScan — is an impulse panel measurement service provided by The Nielsen
Company which aims to track impulse food purchasing which would not be recorded

by traditional home-based panel measuren 1t services such as Hc  2scan.
SAARF — South African Ady  tising Research Foundation

UPC — Universal Product Code (UPC) is a one-dimensional barcode symbology to
encode GTINs.

Xiii



CHAPTER 1
INTRODUCTION

11 BACKGROUND

A consumer research panel is a representative collection of individuals whose
consumption habits are continually monitored by a marketing research company.
.1e data from the consumer research panels are used to answer the What?-type
questions (Birn, 2000:233) for manufacturers and retailers. The participating

individuals are referred to as panellists.

In a panel that monitors the consumption of fast-moving consumer goods (FMCG),
the panellists are required to regularly and continuously record the purchas and
consumption details of goods. To promote participation in the research it is
imperative to simplify the process for panellists. Technology in the form of barcode
scanning terminals is used to assist in capturing of the data by the panellists.

As stated by B (2000:233), the accuracy of the measurements down to brands or
brand sizes is l¢ _zly determined by the size of the sample. All aspects kept equal,
the single most important factor for accuracy is therefore the size of the panel. Due to
large panel sizes required and the cost of technology to assist the panellists, the
consumer panels are very expensive to set up and maintain (McDaniel & Gates,
1998:57).

Mobile phones have become ubiguitous, even in developing countries. According to
the latest Millennium Development Goals Report (United Nations, 2009:51), a
penetration rate of 39% can be observed. Recent technological advances in the use
of mobile phones and its ability to recognise barcodes {Adelmann, 2007 has led to
the question whether panellists can use their own phones to record consumption

data needed for consumer panel research.



1.2 PROBLEM STATEMENT

Consumer panelis are very expensive to start up and in order to maintain it, in large
part is due to incremental per panellist cost which scales with the size of the panel.
The largest per panellist cost comes from the device used or labour incurred when
collecting the data from a consumer research panel. It would be to the benefit of a
market research company to significantly lower the per panellist cost incurred during
data collection by exploring existing technologies already in the hands of consumers,

like the ubiquitous mobile phone.
1.3 OBJECTIVES
1.3.1 Primary objective

The main objective of this study was to research the feasibility of using a person's

own mobile phone as the data coliection device in consumer research panels.
1.3.2 Secondary objectives

The secondary objectives were to:
- Assess the technological maturity of using a mobile phone for data collection
in consumer panel research;,
- Determine the readiness of the technological environment and infrastructure
needed to use a mobile phone for data collection; and to
- Determine the panellists’ willingness to participate and ability to use a mobile

phone for data collection.
14 RESEARCH METHODOLOGY

The research comprised a literature study to describe the panel research
requirements and current theoretical technology frameworks needed for a mobile
phone to be used as a data collection device. Several empirical studies conducted by
The N I Company v ue | toa s th o v ' ot - which were

finally focused on a limited target location within Gauteng, South Africa.
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1.5 DEMARCATION OF THE STUDY

The study focused on consumer research panels based in the fast-moving consumer
goods sector of marketing research. The study also focused on the data collection
methodologies within the data acquisition phase of panel research. The study
ultimately culminated in an application within Gauteng, South Africa.

1.6 LAYOUT OF TH™ STUDY

Chapter 1 focused on introducing the concept of consumer research panels and

formulates the problem statement and research objectives.

Chapter 2 comprised a literature study of consumer research panels, the data

collection methodologies and its characteristics.

~aapter 3 describes tt search methodologies of the various stud  conducted for

the research objectives.
Chapter 4 reports the resuits of the empirical studies.

Chapter 5, the final chapter, reports on conclusions from the literature study and the

study’s results and ends with recommendations and areas for future research.



CHAPTcr 2
LITERATUR™ $.UDY

21 INTRODUCTION

In this chapter, the market research concept of a consumer panel is introduced as a
platform designed to study the behaviour rather than the attitudes of consumers in
the fast-moving consumer goods (FMCG) sector (Kent, 1993:151).

The lifecycle of a panellist in a consumer panel is studied to show what kind of data
is collected and how it is collected. Attention is given to highlighting the dif ences in
current data collection methodologies and identifying the requirements for a data
collection device. A comparison is made to highlight the advantages and
disadvantages of current data methodologies further indicated by a financial

comparison.

The mobile phone is reviewed as a potential replacement of the current data
collection devices, evaluating it on the reguirements identified from current data
collection methodologies and devices used. The adaptations to current data
collection methodologies are evaluated leading up to the final requirements for using
a mobile phone for data collection in consumer panels. The requirements are used to
dictate the research objectives of the quantitative studies.

2.2 WHA. IS ACONSUMER PAN .7

A consumer research panel is a representative collection of individuals who are
recruited to take part in a continuous research study. These individuals' consumption
habits are continually monitored by the marketing research company. The data from
the consumer research panels are used to answer the What?-type questions (Birn,

2000:233) for consumer goods manufacturers and retaiters like:

- Who eyou?
- What do you buy?



- Where do you buy?

- How much?

- e ?

- When?

- What else could you have bought?

- Where else could you have bought it?

In a panel that monitors the consumption of fast-moving consumer goods, the
panellists are required to regularly and continuously record the purchase and
consumption details of goods. The recorded details would include aspects such as
(Avasarikar & Chordiy _, 2007:4-5);

- Particulars of the item purchased;
- Number of units purchased;

- Price paid; and

- Location of purchase.

The way in which the data is captured is usually dictated by the research
environment. The most popular instruments are diaries and electronic devices (Kent,
1993:153). Diaries require the panellist to manually record the purchase details after
each shopping trip. Electronic devices equipped with barcode scan rs have largely
repiaced diaries in most first-world countries as indicated by the charts in Appendix G
which shows a geographical map of the diary and home scanner panels of Nielsen in
2009. The use of electronic devices eliminates most of the errors associated with

manual capturing of data.

The collected consumer data is then periodically quantified, aggregated and
statistically expanded to represent a population or a subset thereof. Due to the
continuous nature of the research panel, trends and data shifts can be anaylsed and
interpreted. The analysed and interpreted reports help the retailer and manufacturing
clients to better understand their markets and the changing dynamic within markets

which is largely overseen by retail studies (Jones & Slater, 2003:49).

As by B (20002 .t scure  of the meas ~— ~~is down to brands or
brand sizes is largely determined by the size of the sample. All aspects kept equal,

5



the single most important factor for accuracy is therefore the size of the panel. Due to
large panel sizes required and the cost of technology to assist the panellists, the
o [ very ex] Isiv * maintain {(M-"aniel & Gates,
1998:57). The size of the panel, and therefore its representativeness, depends on the
availability of funds and the coverage of geographical area {Avasarikar & Chordiya,
2007). Although statisticians might argue the ideat size of a consumer panel, in
practice it is often dictated by the abovementioned factors.

To motivate and remind panellists to regularly record their purchases, a reward
system is usually set in place (Kent, 1993:152). Several implementations of such
reward systems exist, including the accumulation of points which can then be

redeemed in the form of a gift from a gift catalogue.

One of the ongoing tasks in consumer panel research is to ensure that the panel
always remains demographically and geographically balanced. If no panel members
ever retire from the consumer panel, the panel would increasingly represent an older
demography (Kent, 1993:152). To maintain the balance, it is therefore necessary to

continuously retire panel members and recruit new ones.
From this section the main stages in the par ist lifecycle can be identified as:

- Recruitment;
- Data collection;
- Panel management; and

- Termination.
In the following section, each of these stages will be discussed in more detail.

2.3 THE PANELLIST LIFECYCLE

2.3.1 Recruitment

The goal of recruitment is to get a representative sample of the required population in
the panel and to keep the maximum recruited men } “time m,

2000:234). In order to achieve these goals, panel members are recruited from

6



various sources. The most popular recruitment sources are:
- Mail;
- Te ‘hor (C T d

- Internet / e-mail.

The sources are usually dictated by the availability of the recruitment medium and
the demographic needed. In places with high internet penetration, almost all
recruitment is done on-line. More traditional recruitment techniques like computer
assisted telephone interviews (CATI) or mail can be used in places with lower
internet penetration or when a lower living standard measurement (LSM)
demography is targeted. One of the advantages of electronic recruitment is that the
recruitment survey is delivered instantaneously and responses and feedback are

quick and are much cheaper than mail surveys (Baker, 2007:178).

During the recruitment process, potential candidates are demographically screened.
The reporting task and incentive program is well explained; this is done to minimise
the panel drop-out and maximise continuity in the panel (Birn, 2000:235).

Once recruited, some panel members experience an element of self-consciousness
in their purchasing behaviour that might upset their personal bias (Blankenship ef al.,
1998:134). Market research firms therefore further screen the panel members’ data
for several months or reporting periods before actively using the newly recruited

members’ data.

Market research companies often benefit from partnerships with Internet companies
for its on-line recruitment needs (Postoaca, 2006:17). A good example of this can be
seen from the press release of a strategic alliance between The Nielsen Company
and Facebook (Anon., 2009n). On-line recruitment from social networks greatly
enhances the effectiveness of the recruitment campaigns because the needed

demographic groups can be targeted.






23215 When the purchase was made

The date of purchase is recorded either manually or inferred by the electronic

scanning device if the items are recorded electronically.
23216 Surveys

Some consumer panels sell the capacity for manufacturers to record consumer
opinions; this is usually done by requiring the panel members to complete surveys.
The surveys might be electronically available on the electronic recording device or

mailed separately.
2.3.2.2 Howis the data collected?

Different methodologies exist in the way that data is acquired from the panel
members and is critical both to the quality of the data and to the complexity and scale
of the task (Birn, 2000:238). These methodologies are usually dictated by the nature
of the research and the characteristics of the research environment. The main
distinction between the different methodologies lie in the way the data is collected
from the participating panellist. The two main distinctions are diary or bin manual
data collection and in-home electronic scanner methodologies. Further special cases

also exist in the form of cash slip collection and impulse purchase collections.
23221 Manual diary / bin

The core attribute of this data collection methodology is that the pane!l member is not
equipped by any electronic apparatus to capture the data himself. All the data is
therefore manually written down by the panel member and is only electronically
captured by the market research company or its auditors. Various derivatives of this
data coflection methodology exist. Diaries are filled in usually by the housewife after
each shopping trip in which all the details about each item and the shopping trip are
captured. The diary can either be mailed to the marketing research company or it can
t captu Ibyan uditorv tingthehot ho | 1 gu ' “'so known as in-
home interviewer checks (Birn, 2000:240). Another variation of this methodology is

9



for an auditor to visit the household and to audit the trash also known as the dustbin
audit (Birn, 2000:240).

The in-home interviewer checks have become the norm for manual diary / bin
consumer panels (Kent, 1993:153), and because the electronic data capturing lies
with the market research company this data collection methodology is characterized
by high labour costs. It is therefore not viab in areas where labour is expensive as
indicated in the United Kingdom and the rest of Europe in the late 1990s (Birn
2000:240). The len  of literacy and w technology infrastructure requi 1 by this
technology makes it ideal for developing economies around the world. Due to the
manual capturing of data this methodology is very error prone and a lot of effort

usually goes into data checks and verification.

The in-home interviewer is responsible for scanning all the items for each of his
households since the previous visit to the household. The barcode scanning terminal
therefore needs to be robust and have the capability of storing a lot of data before it

is uploaded to a central server.
23222 Electronic in-home scanning

Since the infroduction of the barcode, it was possible to electronically record an item
by scanning its unique item number, sometimes referred to as the EAN {electronic
article number). Since then, the electronic devices for scanning barcodes and
capturing purchase data have become extremely affordable (Birn, 2000:241), in that
it was now possible to equip every household in a panei with its own electronic data
capturing device capable of scanning barcodes and transmitting the data to the
market research company. The in-home scanning methodology accounts for more
than 80% of The Nielsen Company’s consumer panel services (Appendix G). In the
electronic in-home scanning scenario, each household is equipped with a barcode
scanning terminal. The panel member is required to scan all purchased items and
then complete some details about each purchase. After all items are scanned and
entered, the data is uploaded electronically and received by the market research
company (Kent, 1993:153).

Due to the fact that each household needs to be equipped with a barcode scanning

10



terminal and the fact that all data is captured electronically and sent to the market
research company, this data collection methodology is characterized by high capital
start-up 1 . but low labour costs. The 1 r ‘ure of "~ methodology has
the benefit of very little errors being made in the capturing of data.

Seeing that the household only enters its own purchases and has the ability to
regularly upload the data to the central server, the barcode scanning terminal used in
in-home scanning does not need to have a lot of memory and does not need to be

very robust.

2.3.2.23 Cash slip

In some special cases it is possible to collect all the necessary purchase data from
the cash slip alcne as can be seen from Appendix H (Marom, 2008). The Nielsen
Company's consumer pane! in Israel is entirely based on the panel members
collecting and mailing the cash slips of all their purchases on a regular basis. On
close inspection of the cash slipin A 1endix H, it can be seen that all the information
needed is printed on the cash slip, including the barcode for each item purchased.
This methodology however, relies solely on the co-operation of the retailers to print
this information on the cash slips as described by the local data acquisition manager
in Israel, Julia Nilov-Alush (2009).

The methodology is very cheap to implement, seeing that the cash slips cost very
little to mail and can be electronically scanned. Errors in data capturing is very limited

and can easily be double-checked at data entry.

23224 Impulse purchases

All the previously described data collection methodologies have one area which they
do not cover; that is, impulse purchases. Impulse purchases and consumption are
described as those purchases and consumption done outside of the home. According
to Desai (2002), “Impulse purchases are another area that is hard to research
through conventional methods alone.” It is particularly difficult to determine what is
sur 1 outside tt honr  and tt  details tt  eof. F-~ir "ance, tt can of Col
bought from the vending machine at work, or the cup of coffee purchased at the
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news stand on the way to the nearest train station.

In 2006 to 2007, Tt N 1 Company outam | ‘to ch exac*"r this
(Deflandre, 2009); it was called MyScan, and consisted of a small keyring barcode
scanner and booklet of barcodes. Whenever a panel member would buy an item for
impulse consumption, he would scan the barcode of the item, and a few other
barcodes from the booklet to ¢ scribe the details of the purchase. The keyring
barcode scanner would then be connected to a personal computer and the data
uploaded via a website. According to Deflandre (2009), the ason for the
discontinuance of this data collection methodology was due to the high cost of

implementation and relatively low revenue for such a specialised product.
2.3.2.3 Afinancial comparison of data collection methods

Appendices C and D show a financial model created to highlight some of the financial
differences between the data collection methodologies. The model highlights three
important financial differences between the two predominant data collection

methodologies: in-home scanner and diary / bin using in-home interviewer visits.

23231 Start-up costs

The first observation from the model is that the start-up cost of an in-home data
collection methodology is much higher than that of a diary / bin methodology. This is
mainly due to the fact that each household needs to be equipped with a barcode
scanning terminal. Although, in full operation, the manual panel will quickly catch up
this cost in labour, it lacks the high initial start-up costs of the in-home scanner

methodology.
23232 Labour versus asset costs

The second observation is that, aithough the manual panel costs less to start-up, it
quickly accumulates to roughly the same cost, the difference being that most of the
cost is due to the high labour cost that is translated into high operational costs.
E the tofmani. pa sismainlydueto” =~ it ill very profitable in

places with low labour costs, especially in hard to reach rural areas with low
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Table 2.1 (continued)

Cost of barcode terminal

The barcode terminal is very
basic, does not need a (ot of
mermr and does
to he very robust.

Low

The barcode ferminal is used
for multipte households in

High

Nu varcode terminal is

used.

None

Panel start-up cost

Each household is supplied
with a barcode terminal.
Very High

Interviewers and acdit
materials are needed.
High

The househald is only
supplied with empty
postage-paid envelopes.
Very Low

Labour cost

No interviewers are used,
labour is limited to panel
management and support.
Low

Interviewers need to visit the
households on a reg

basis.

Very High

No interviewers and no
heipdesk support.
Yery Low

impulse purchase
coverage

The barcode terminal,
although portable, is really
not meant {o be carmed
around.

No

No way to audit impulse
purchases.
No

If cash slips are provided
with impulse purchases it is
possible.

Possible

Dependent on retailer co-
operation

Data capturing is done in-
home, 50 no retaiter co-
operation is needed.

Ne

2.3.3 Panel management

Audits are done by in-home
interviewers.
No

Total dependence on the
retaiters printing all the
needed information on the

cash slips.

Yes

fn managing a consumer panel, several tasks can be identified:

2.3.3.1

Helpdesk support

Due to the ievel of competency needed in in-home scanning panels, it is necessary

to provide technical assistance to the panel members. This can vary from technical

difficulties with the barcode scanning terminal or with the phone connection that is

needed for the data communication. . his communication channel is also used to

update the panel member with his loyalty points status and reminders in the case that

the panel member becomes unresponsive. The panel member can use the helpdesk

to request panel termination or update demographic data.

2.3.3.2

Loyaity compensation

To improve panellist cooperation, panelfists are compensated for their participation. It
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24 REQUIREMENTS FOR A DATA COLLECTION DEVICE

In Section 2.3.2, the data coilection methodologies were discussed as well as the
role of the data collection device in those methodologies. Hence, the requirements of

the data collection device can now be identified.
2.41 Scan item barcodes

To assure the accurate capturing of product identification, it is absolutely imperative
that the data collection device has the ability to scan the product barcode (Birn,
2000:241). The accurate capture of the item barcode together with an item master
database, maintained by the marketing research company, will ensure the correct
item identification (Ruff & Kirsche, 2005:297). To assure the effective identification,
the data collection device needs to scan item barcodes in various shapes and sizes
as printed on the various surfaces. Special care also needs to be taken to ensure the
successful scanning in various lighting conditions that the panel member might find

himself in when scanning the barcodes.
2.4.2 Capturing of purchase information

Some details about the purchase need to be captured. It is usually only short
numbers like the quantity of items purchased, the price paid or a selection from a list
of stores where the item was purchased (Avasarikar & Chordiya, 2007:4-5). Seeing
that text entry will not be required, the capture of this information can be done from a

simple numerical keypad; a full keyboard is not necessary.
2.4.3 Data communication

After the data is captured by the panel member it needs to be electronically
communicated to the market research company where it will be validated and
processed (Birn, 2000:241). Today, many data communication methods are used,
the choice is usually dictated by the availability of the infrastructure and the cost of
usingth .1 gL st 1 lity to tr nit data not only requirement

from the device but is also dependent on the existence of the necessary
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infrastructure to make this communication possible. It is therefore as important that a
good communication infrastructure exists as it is for the device to be able to use such
1infi ructu

2.5 MOBILE PHOMN.. DATA COLLECTION

In Section 2.4 the requi ments for a data collection device were identified. This

section evaluates whether a mobi  phone meets this requirements.

2.5.1 The definition of an item barcode

GS1 is the global organisation responsible for the design and implementation of the
global standards for marking trade items (Anon., 2009e). It is the  juirement of GS1
that fixed measure trade items in an open supply chain, as is the case with fast-
moving consumer goods, be marked with a unique Global Trade ltem Number (GTIN)
in a bar code symbol of the EAN/UPC family. (Anon., 2009d:21-22). . .is is the linear
stripe barcode found on consumer goods. It should be noted however that the GS1
organisation is planning to add more code symbols to the marking of fixed measure
trade items by adding the GS1 Databar Symbologies in 2014 (Anon., 2009¢:1).

2.5.2 Mobile phone barcode sci__.1ing

In 2007, Robert Adelmann de . onstrated that it is possible to recognise linear
barcodes of the EAN/UPC family using a mobile phone equipped with a camera and
a barcode recognition algorithm. Adelmann imposed a further restriction by adding
that it is a functional requirement of the recognition algorithm that the phone should
have auto focus or a macro mode {the ability to focus close to the camera lens).
Camera phones without auto focus are configured by the factory to focus on infinity
(Chandler, 2009) and therefore need the addition of a macro lens to focus on an item
barcode {Adeimann, 2007). A further restriction observed by Adelmann (2007) is the
exposure of the necessary application programming interface (APl) by the mobile
phone operating system. This is necessary for the barcode recognition algorithm to

get access to the pictures taken with the phone camera.

To summarise, through the research of Robert Ac  mann, it is possible for a mobile
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phone to recognise a barcode if the following requirements are met:

It juipr 1 with an internal 1
- It has the ability to auto-focus or is equipped with a macro lens.
- The operating system exposes access to the camera via an application

progra ning interface (APY).

If these requirements are met, it is possible for a barcode recognition algorithm to
recognise a barcode using a mobile phone; therefore, the first requirement for a

mobile phone to be used for data coliection device is met.

Several successful implementations of linear barcode scanning have been done; one
such implementation is called ShopSavvy, and by installing the software, it gives the
consumer the ability to compare prices of the item that was scanned from several
competing internet outlets (Anon., 2008k). In a report on the use of ShopSavvy
(Anon., 2009j) it is shown that during its first five months in operation in the United
States they have gained 1 million+ users and had 2.8 million+ downloads of their
barcode scanning application. Alexander Muse, co-founder of Big in Japan and
owner of the ShopSavvy service, however, mentions that grocery data has been a
challenge for them and mentions that 25% of their ShopSavvy users hay scanned
over a million grocery items with limited success over the past year (Cian, 2009).

2.5.3 Capturing of purchase information

The data captured by panel members is needed to add detail about the item
purchased, like tt price and quantity, and where the item was purchased. The
former is done by entering a number from the keypad and the iatter is done by
selecting an outlet or banner from a predetermined list. As indicated by Loudon
(2009), data collection projects with mobile phones have become abundant and very
effective. It is further indicated how quickly and easy the text messaging culture has
taken off, and how a mobile phone can successfully be used for capturing data or
entering text (Ehrlich, 2005). This indicates how quickly and easy data can be
captured using a mobile phone and therefore fulfills the second requirement for a

mobi phor tot us | adatacapturing v in an
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2.5.4 Data communication

To ensure data communication on a mobile phone, it is necessary that both the
handset and the communication infrastructure support a means for the data to be
transmitted. GSM (Global System for Mobile communications) has become the most
popular standard for mobile phones around the world and makes up more than 80%
of all connections worldwide {Anon., 2009g). In 2000, the GSM specification was
amended and added the facility to carry data as well as voice on GSM networks
(3GPP, 2009a). This meant the addition of GPRS (General Packet Radio Service)
which would soon be followed with faster data communication standards such as
EDGE (Enhanced Data rates for Global Evolution) and 3G (3™ generation networks).

2541 Mobile phone data communication

It is hard to find up to date per country penetration data for mobile phones that
support GPRS or better. According to Verclas (2008), 80% of mobile phones globally
are 2G (second generation) or 2.5G GSM phones and will improve as 3G technology
becomes cheaper. This means that 80% of mobile phones at least support the GPRS
protocol which, on a GSM network, is the most basic requirement for data

communication.

2.5.42 Data communication infrastructure

According to the Global mobile Suppliers Association (GSA), the GSM/EDGE
network is available in 181 countries around the world (Anon., 2009f) and provides
data communication facilities for 850 million users (Anon., 2009b).

From this, it can be concluded that most mobile phones in use today have both the

capability and infrastructure to transfer data, therefore completing the third and final
requirement for a mobile phone to be used as a data collection device.
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26 THE USE OF MOBILE PHONES FOR DATA COLLEC ,.ON IN CONSUMER
=] [

In this section, the practical implications of using a mobile phone for data collection in
consumer panels will be studied. The lifecycle of the panellist will be used, and the
impact of using the mobile phone will be studied for each step.

2.6.1 Recruitment

When relying on a panel member to use his own mobile phone for data collection, a
few extra requirements are introduced on top of the current, already strict,
requirements in the recruitment process:

- The panel member must have a compatible phone, specifically, a phone that
is equipped with a camera, autofocus lens and the ability to run the required
audit software.

- For the phone to send the captured audit data back to the research company’s
central server, the panel member must have the required data communication
infrastructure available at his normal place of residence.

- It is particularly important to ensure the main shopper always has the ability to
capture the shopping items after a shopping trip. The compatible phone must
therefore be the property of the main shopper in the household. This
requirement is not observed with the in-home scanner methodology because

the audit terminal is shared by all the household members.

Birn (2000:235) observes that recruitment rates of panel research are very low and
depends on the difficulty of the task and the value of the incentive offered. With the
addition of the abovementioned requirements, it could be imagined that the
successful recruitment rates will be much lower and therefore also more expensive.
The successful recruitment rates should, however, improve over time as the required

technology becomes more pervasive.

Because the mobile phone is already the property of the prospective panel member,
it would therefore not __ . :cest <y to¢ 1d an audit kit ({ <code scanning termit ',

phone modem, charging station and operating manual) to the panel member. Rather,
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a download link will be sent to the mobile phone which will allow the panel member to
install the audit software. Eliminating the logistical costs and risks associated with

ng ppl g nil nir I
not to mention the capital that would be spent on purchasing the terminals and the
depreciation annually as indicated on the financial mode! in Appendix C.

2.6.2 Data collection

Data collection will be done with the mobile phone already in possession of the panel
member and automatically communicated back to the central server. To ensure the
loyal participation of the pane! member to the research panel, it should be a priority to
make the audit process as little intrusive as possible. Therefore, a few design

considerations should be observed.

- The audit procedure should be quick and effortless by making the barcode
recognition algorithm as efficient as possible, not only performing weil in low
light, but also with irregular surfaces and various package shapes.

- In order to speed up the audit process, as little manual inputs shouid be done
as possible.

- The audit software should not interfere with the workings of the mobile phone
by draining the battery or intruding with received phone calls.

- The panel member should be assured that ail his personal details will be kept
confidential.

- The panel member should be assured that he will be compensated for all the

data communication expenses incurred with the use of the audit software.

One of the benefits of using the mobile phone as a data collection device is that
people usually carry their mobile phones with them, therefore it could also be used to

capture impulse purchases that are notoriously hard to observe as described in

section 2.4.2.4.
2.6.3 Panel management

fth mar 1ent tasks will | nain tf - F " w77l need
helpdesk support if they have queries surrounding the use of the audit application or
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Table 2.2 {continued)

Expected techni
literacy

The panelis. needs to
capture all the data

I
infrastructure fo submit
the data.
High

The panellist needs fo write
down some deiails about the

copied from supplied materials.
Low

It couid be argued that the
familiarity of a person with his

improve the learning curve
Low

Cost of barcede
terminal

The barcode terminal is
very basic, does not need
a lot of memory and does
not need to be very
robust.

Low

The barcode terminal is used
for multiple households in
varying conditions.

High

Panel member's own phone
being used, therefore no cost.
None

Panel startup cost

Each household is
supplied with a barcode
terminal.

Very High

Interviewers and audit materials
are needed.
High

After the infrastructure is in
place, there is no per panellist
start-up cost.

Nene

Labour cost

No interviewers are used,
labour is limited to panel

management and support.

Low

Interviewers need to visit the
hauseholds on a reguiar basis.
Very High

Same as in-home scanner,
limited to panel management
and helpdesk support

Low

Impulse purchase
coverage

The barcode tem........,
although portabie is really
not meant to be camried
around,

No

Ne v to audit impulse
purchases.
No

it could be assumed that a
person usually carries his
phone with him and in that
case can very well audit
impulse purchases.

Yes

Dependent on retailer
co-operation

Data capturing is done in-
hor  s0 no retailer co-
operation is needed.

No

Audits are done by in-home
interviewers.
No

Cata capturing is done
independent of retailers
No

238 SUMMARY

In this chapter, the concept of a consumer research panel was introduced as a

method to study the behaviour of consumers. The lifecycle of a panellist was found

to consist of four steps:

- Recruitment;

- Data collection;

- Panel management; and

- Termination.

Attention was given to data collection and identifying the current data collectit

methodologies, the most popular of which are:
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- Manual diary / bin; and
- Electronic in-home scanning.

Both of these methodologies are shown to be prohibitively expensive to operate
because of the expenses related to either the iabour or the data coliection devices.
Further shortcomings in each of the methodologies were pointed out and in order to
find a more affordable and effective solution to data collection, the data capture
devices were studied, identifying the core requirements:

- Barcode scanning;

- Manual data capturing; and

- Data communication.

The mobile phone was then studied as a possible replacement for a data coliection
device and found to be theoretically capable of being used if the above requirements
are observed in practice. It therefore dictates the research objectives to indicate that:

- The technology of using a mobile phone as a barcode recognition device is
mature enough to be used in an everyday audit scenario.

- The necessary prevalence of said technology and the infrastructure needed to
do the required data communication while still observing the required
representative demographics are needed in a research panel.

- What the people’s willingness is to embrace the methodology in practice.

Finally, this chapter provided the literature study on consumer panels and specifically

data collection. The next chapter discusses the research methodoiogy used in the

empirical research.
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3.2.2.2 Phone prevalence — source: GetJAR

GetJAR (www.getjar  m) v owt ftware dev : " mobile phone
applications that can then be downloaded free of charge by mobile phone users.
CetJAR gathers the details of the phones used when downloading the software and
makes this statistical data freely available for download (Anon., 20090), broken down
in geographical location and phone manufacturer / model. The statistical data is a
good representation of internet capable mobile phones. Only results for South Africa

are presented.
3.2.2.3 Data communication infrastructure

The study will focus on the data communication infrastructure available in South
Africa, more specifically ( uteng. All the mobile phone providers in South Africa
make use of the infrastructure of two companies (MTN and Vodacom). The mobile

phone coverage maps of these two companies are presented.

3.2.3 Assessing the prevalence of the required technology and willingness to

participate in a mobile phone-based research panel

This study was conducted in South Africa by The Nielsen Company under the
supervision of the Consumer Panel Services Operations Assistant, Amanda
Hapgood-Strickland, in September 2009.

The study was performed among 168 people in Gauteng, conducted by several field
auditors. None of these respondents had any experience scanning barcodes with a
mobile phone before. The respondents were not incentivised for their participation to
the study. Each field auditor was given the audit materials in Appendix B and
equipped with one of three mobile phones (Nokia N73, N79 and a N96) on which
barcode recognition software were installed. Instructions were added, showing the
auditors how to operate the mobile phone and demonstrate the barcode scanning

abitities (Appendix B).

Tt audito we Ttor itth r Kk 1panelrm 1 selected from the

upper LSM groups in their respective  Titories. They were also asked to supplement
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CHAr TR 5:
CONCLUSIONS AND RECOMMENDATIONS

5.1 INTRODUCTION

In this chapter, the conclusions are drawn based on the literature study from Chapter
2 and the quantitative resuits in Chapter 3, and recommendations are made. This
chapter finally identifies areas for future research.

5.2 CONCLUSIONS

5.2.1 Assessing the technology maturity of scanning a barcode with a mobile

phone

The large improvement in scanning times indicated in the quantitative studies from
an average of 1 minute per item to 15 seconds per item, shows how the technology
has matured in a year and a half. The successful use of barcode scanning
technology is also indicated by products such as ShopSavvy which was shown to
have gained 1 million+ users and had 2.8 milion+ downloads of their barcode
scanning application during their first five months of operation in the United States
(Anon., 2009j). The robustness of the software as indicated by the 93% success rate
in various conditions as well as the ease with which respondents were able to quickly
and efficiently use it to scan barcodes, further backs up the conclusion that the
barcode scanning technology has reached a level of maturity required to use a

mobile phone as a data collection device in consumer research panels.

5.2.2 Assessing the prevalence of the required phones as well as the needed

communication infrastructure

The prevalence of phones capable of scanning barcodes is a requirement that wil
always need to be assessed regionally. From the quantitative studies the prevalence
of a barcode scanning-capable mobile phone were found to be 43% by GetJar and
39% as observed by the respondents in the South A4 :an environr 1t among the

46



upper-LSM households in the study.

The requirer 1t "t compatible mobile phor will place an extra requirement on
the already low recruitment success rate of consumer panels and will have to be
considered when setting up the recruitment budget for a mobile phone-based
research panel. In first-world economies with higher compatible phone penetration,
this could have less of an effect and will improve over time as people replace their

existing phones with newer generation ones.

The data communication infrastructure, presented theoretically by the predominant
mobile phone infrastructure providers were shown to cover 100% of Gauteng and
was backed up by the 100% coverage shown in the quantitative study. Therefore, the
data communication infrastructure in Gauteng was found not be a limiting factor to

the deployment of a mobile phone-based consumer research panel.

5.2.3 Assessing the prevalence of the required technology and willingness to
participate in a mobile phone-based research panel

The prevalence of the required technology was concluded in the previous section
and is not repeated here. It should be mentioned that the method of identifying the
mobile phone model used in this research was found not to be efficient and should
be reconsidered for any further research where a mobile phone model is to be
identified.

The willingness of the respondents to participate in a mobile phone-based research
panel, as assessed by the quantitative study, was found to be 25%, which is very
low, but not uncommon for successful recruitment rates in consumer panels which
can be between 30% and 60% (Birn, 2000:235). It is, however, positive to see that
the respondents that showed interest in participating in a mobile phone-based
consumer research panel, were quick to realise the security benefit offered by this
methodology above the in-home interviewer visit. The value of services on offer like
an on-line shopping list and budget analysis tools also piqued the interest of several
interested respondents at 26% and 21% for impulse and holiday purchases
resy tively. This interest ~oul " " in ~iving some insights into the very hard to

research aspects of consumer behaviour.
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The willingr._ 3s to participate can be greatly improved by analysing tt ic. s of
th- ¢ oup tr % did not want to participate in a mob  phone-based research
panel. Respondents expressed their fears at invasion of privacy through the access
of personal details on the mobile phone, followed by fears of a high phone bill, the
phone battery draining quickly and missing an important phone call while using the
audit application.

The final conclusion is that, even with an upper-LSM biased sample of respondents,
tt lowp ence of mobile phones capable of scanning barcodes, together with the
unwillingness of the respondents to participate, it would be very hard and expensive
to recruit a demographically balanced research panel exclusively driven by mobile

phones already in the possession of potential recruits in Gauteng, South Africa.
53 R TOMMENDATIONS

From the conclusions in the previous section, it is clear that two areas will have to be
addr sed: the low technology prevalence and the unwillingness of people to
participate in a mobile phone-based consumer research panel. in the following
section, it is shown how a solution could be devised working around these

shortcomings and also addressing some of these shortcomings.
5.3.1 Supplement existing methodologies

In the previous ¢ :tion, it was found that it wouid be hard and expensive to set up a
demographically balanced consumer panel exclusively using mobile phones, but
research showed some interest from upper-LSM households. Upper-LSM
households in South Africa are already a very hard demography to recruit, a mobile
phone-based research methodology could be used to supplement the current in-
home interviewer data collection methodologies and in doing so, leveraging the
upper-LSM bias and exploiting the observed security advantage of mobile phone

audits versus in-home interviewer visits.
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5.3.2 Increasing the perceived value

Or v rtoimprov thep | ation and recruitment efficiency is by increasing the
perceived value of the incentives offered (Birn, 2000:235). in practice, this could be
done by:

- Adding value added services like comparative shopping, which compares
prices of items scanned and providing the user with more information on the
item scanned like allergens and calorific value; and

- Providing a maintenance / insurance plan for the panel member's mobile
phone in case of a broken, lost or stolen phone.

5.3.3 Address concerns

In studying the results from respondents, it was seen that some concerns could have
been to blame for tt  unwillingness to participate in a mobile phone-based consumer
research panel. Each of these concerns can be addressed by:

- Assuring information privacy by providing a manufacturer endorsed software
certificate;

- Assuring the compensation for all data communication expenses by
agreements made directly with the service providers whereby the research
company is billed directly for all data communication costs incurred on the
phone by the panellist and audit software,

- Minimising the battery usage during the use of the audit software and
assuring the phone longevity with a phone maintenance plan provided by the
research company; and

- Assuring there will be no interference with the normat operations of the phone
by providing a manufacturer endorsed software certificate.

5.4 AREAS FC.. FUTURE RESEARCH

5.41 Other geograpl : areas

This study concentrated on a sample based in Gauteng, South Africa — a developing
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economy. Developed economies present higher mobile phone penetration and higher
required technology prevalence. It would therefore benefit a market research
company to conduct 'mi - studies in developed economies to determine if and
when a demographically balanced consumer research panel based on mobile

phones is viable.
5.4.2 Optimising the recruitment rate by simplifying the audit task

The main driver for this study was to determine if a cheaper data coliection
methodology (the mobile phone) is viable. This was brought on because of the high
cost percentage of the data collection activity in the operations of a consumer panel.
Another high cost activity currently in consumer panel research is the loyaity
compensation demanded by panel members from the perceived scale of the audit
task in terms of time and complexity. It could therefore be argued, that if the time and
scale of the task can be lowered, so can the needed compensation be lowered.
Other data collection methodologies can be investigated, like using the loyalty cards
from large retail chains to retrieve the panel member details during retail audits or the
use of new technology like near field communication that could revolutionise the way
electronic payments are made during consumer purchases (Near Field
Communication World, 2009i).

55 SUMMARY

In this chapter, the conclusions were stated based on the literature study from
Chapter 2 and the quantitative results in Chapter 3. Recommendations were made

followed by a description of areas for future research.

The final conclusion is that, even with an upper-LSM biased sample of respondents,
the low prevalence of mobile phones capable of scanning barcodes, together with the
unwillingness of the respondents to participate, it would be very hard and expensive
to recruit a demographically balanced research panel exclusively driven by maobile

phones already in the possession of potential recruits in Gauteng, South Africa.

Recomn idations were made ‘- ~ipplement existing methodologies rather than

using mobile phones exclusively as a data collection methodology. The perceived
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value of panel membership could be increased by offering additional services that
could include comparative shopping and maintenance plans on mobile phones used
by t{l onont m Po*fied f n the res ndents should be
addressed to lower the perceived risks from unwilling participants.

Areas for further research were given to include other geographies with higher mobile
phone penetration and higher technology penetration. Another way to reduce the
costs of a consumer research panel could also be researched by optimising the

recruitment rate in simplifying the audit task.
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APPENDIX B.1: Questionnaire

methodo
Please follow the steps carefully when conducting the interview.

1 Complete the foltowing details when enterring the home

1.1.Auditor Name:

The use of mobile phones in Consumer Panel Research

The goal of this study is t¢ determine if it will be feasable to conduct consumer panel research with the use of
the panelist's own mobile phone. In order to determine this, the auditor will demonstrate a sample mobile phone
with the capability of doing mobile phona audits and ask the panelist to iry it for himself. After the demo, the
paneiist will be asked a few questions to determine whether he/she feels comfortable with such an audit

{

1.1.Paneiist 1D {please read from your barcode scanner)

1.2. Date and Time

Make Model

{mark with an X)

yyyyimm/dd [ hh2a [ mi ]
1.3. Please check your provided sampie phone © ™ availability
No Rece
Reception - No 3G
Reception - 3G
1.4 Fill in the details of each phone
Pay-e.
Data Plan Contract | you-no
Yeos No {mark with an X}

{mamn shopper} |

W 00~ 01T A b G A

—
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2. Demonstrate the eudit application on the samp'e phone.
1. Do all aperalions while facing the phone towards the panelist
2. Opan the audit application an the sample phone
3. Scan a lew items lying around in the kitlchen
4. Ask the person to try  out on his own.

3 Complete the following questions conceming the audit application / phone

3.1. Observation: Did the person seem comfortable mning the it~ 2
[ Yes.very .35 1 No ) N " all !

3.2. Would you participate in a panel if this was the nornal procedute you had to follow after each shopping trip
ingtead of the current auditor visit?
(it should take a well trained hand about 6 seconds per item. Therefore it should take about 1 minute for 10

tems)
Yes, very intergew. o T No [ ratal

3.3. Would you agree that this methed of auditing is more secure than an auditer visiting for South-African
households?

[ Strongly Agree | Agr Disagree Strongly disagree

3.4, Woutd you find it useful if you could access your shopping (you s¢. :d) from a secure on-line web page?
{This could be helpful in determiring a budget ard shopping list)

[ Yesvey T Yes [ 12 Not at all ]

3.5 Would you scan out of home / impulse purchases? (like a Coke from the comer café)

Yes  yinterested [ Yes | No 1 Not at all ]

3.6. Would you scan your shoppil “1en you are on holiday as well?

[Yes. very wuwi2sted | Yas ] No T Notatal |
3.7. Would you enter such a research panel without any compensation?

[ Yes, very interested | Yes No [~ otatal ]
3.8. What is your greatest concern when using your mobile phone applications? (please rank with a number
next to each item 1-greatest concern -» 5- congem)

I'm afraid someone accesses my personal defails

A high telephone biil

My battery will drain quick.,
| will miss an important phone call / SMS
1 am totally comfortable using applications

Thank you for participating in this survey.
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APPENDIX B.2: Questionnaire — demo instructions

The use of mobile phones in Consumer Panel Research
Demo Instruction sheet

N9

Switch on, by pressing and holding button located at top nght edge

Wait for phone to load

Press larpe square button once

Wait for application to load

Focus on barcode until scan success (with sound)

Show screen Lo panclist (indicate price/quantity)

Click “Options”

Seroll down 1o “Scan”. Press large square button => go to step #6 and repeat.
To Exit, vlick “Exit” and switch off phone by pressing and holding button located
at top right edge.

R A SR

N79

Ensure Camera slide is open.

Switch on, by pressing and holding bution located at top right edge

Wait for phone to load

Press small square bution in middle of phone once

Press small square button to confirm “Read 1D code™

Focus on barcode until scan suceess (screen will change)

Show screen to panelist (indicate price/quantity)

Click “Back”

Go (o step #5 and repeat.

0. To Exit. click “Exit” and switch ofT phone by pressing and helding butten located
at top right edge.

20 98 2Ot R Ll b

Z,
~3
by}

Ensure camera slide is open.

Switch on, by pressing and holding bution located at top edge

Camera will open, click “ok™ and “exit”

Press small square button in middle of phone once

Focus on barcode until scan success (with sound)

Show sereen fo panelist (indicate price/quantity)

Click “X" to cancel

Goto step #5 and repeat.

To Exit. switch off phone by pressing and holding button focated at top edge.

Rl R s
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