Day Labour Mobile Electronic Data Capture and

Browsing System
Christopher Chepken Edwin Blake Gary Marsden
ICT4D HPI Research Centre, Edwin Blake Gary Marsden

Department of Computer Science

X3 Rondebosch 7701 South Africa
Tel +27 21 650 2663

chepken@gmail.com

ABSTRACT

In this paper, a day-labour Mobile Electronic D@apture and
Browsing (MEDCB) system is presenteth building and
evaluating this system, the primary aim was to i@ the
possibility of applying mobile data capture andvising to the
day-labour market with a view to improving data tcae and
verification accuracy and efficiency. The MEDCB syste
consists of a mobile client application and a waerface. The
system was evaluated with non-profit organizationsking for
day labour semiliterate job seekers. Results shaat data
capture, processing and browsing is a possibititday labour
market. Improvement in accuracy and efficiency aE® seen
with the use of MEDCB. We describe the design preces
present initial findings and discuss the results.

Categories and Subject Descriptors
H.3.2 [Information Systemq: Information storage
H.3.3 [Information Systemq: Information search and retrieval

General Terms

Design, verification

Keywords

Day labourer, worker collection point, MEDCB

1. INTRODUCTION

Mobile Electronic Data Capture and Browsing systems
(MEDCB) are electronic data capture and browsingesyst
which use mobile phones as client applicationsyTteve been
used in different sectors and have been found teelaively
accurate and efficient [1]. While many such appimss are
unidirectional, from client to server or vice versbme are
interactive. MEDCBs’' data transmitted to the server i
consumed either by data capture systems or othens.us\
widely applied area of MEDCB is in health care. Ex&sp
include work done by Moralet al. [2] who developed an
electronic data capture system platform for clihicse. Kogure
et al.in [3] described a system used to monitor inforamabf
multiple patients in intensive care unit/criticalre unit
(ICU/CCU) via 3G mobile phones. Mobile data capturgtens
have also been used in research; for instance Jinwhere
Mourdo and Okada described a phone based soluiiofiefd
data collection that included a web based moduledal time
data analysis.

In other application areas, Hulklat al. [4], used a digital user
study tool called Mobile Probes as a self-docunngntool for
studying peoples’ actions in mobile contexts; Whateal [5]
describes work done to design an enterprise apiplicausing
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mobile phones, that connects employees on the6jayljere a
tool was implemented for data collection in a ceff@operative
and in [7] where data from the field is captureéhgsa field

computer by expert animal trackers.

Though it has been widely used, mobile electromimaapture
and browsing has not seen much application in inébrsector
settings such as day-labour job search. Examptdsda work
by Eagle [8]. He developed an Unstructured Suppfeang
Services Data (USSD) system that enables peomartosmall
amounts of money by completing simple tasks orr tmaibile
phones. Workers would work for corporations who gam in
either airtime orMPESA (Mobile electronic money transfer
operated by mobile service provideafaricomKenya [24]). In
another work Hoet al. [9], described the design and
implementation of a mobile and web based system for
processing claim forms for reimbursing health saryroviders
for treatment of patients with sexually transmittefiéctions in
Uganda.

In this paper, we describe the application of MED@Bthe
day-labour market, a kind of open-air labour markethange
(OALME). In building and evaluating this systemetbbjective
was to determine the possibility of applying moluifga capture
and browsing to the day-labour market with a view t
improving data capture and verification accuracy efficiency.

The remaining part of this paper is organized d®vs: In

section 1.1, our case study is described. The enolid defined
in section 1.2 while section 1.3 describes thegiteapproach.
In section 2, we describe our data gathering ansigde
approach. Section 3 describes the MEDCB system.d®eétil

presents the results which are discussed in sedtidn The
conclusion is presented in section 5.

1.1  Our case study

Day labourers are workers whose work contractare daily
basis. They are often said to be either unskilledemi-skilled
with low levels of literacy. However, in some demgihg
countries, a majority of day labour workers ar&aesitskilled or
semi-skilled and with high literacy levels. The ority of day
labour workers do work in urban suburbs, mainlyaipited by
the society’s rich. A typical day labour worker di/ in an
informal urban settlement (or slums). These setEm are
usually about 10 to 25 Kilometres from the urbarmbwsbs
where they work. The types of work done by day labcs are
as diverse as their skills. They range from lessigfized jobs
like moving and packaging to more technical jobe Ipool
cleaning and plastering [23].

A large percentage of day labourers are faced eitieme
poverty, on average surviving on less than two U&D day.



Apart from food, a good percentage of their resesireanoney
and time, go to searching for jobs [23]. They anentd in many
cities of the world, both in developed and deveigpiountries.
In Nairobi, Kenya, Johannesburg and Cape Town, Séafrita,

for example, day labourers have designated plateseamthey
congregate every day. Their primary target is touse a job,
even if it is for half a day. Locations where labeng
congregate are referred toaerker collection point$10, 12],

street corners or just corners [11]. These placestategic to
workers, not only for job seeking but for other isbdactors
that necessitates the need to congregate.

Worker collection points are either run by orgatimes —
referred to as intermediary organizations — or bgrkers
themselves. These organizations employ people
accompany workers to their respective collectiomfsowith
the intention of helping them easily secure jobese
intermediary organizations employees are calldd béficers.

Information obtained by interviewing job seekersd afeld

officers indicated that worker collection pointsither have
historical attachments or are close to areas fragde by
potential employers. We observed that such areahida

factory vicinities, bus parking, building materglops and even
popular places with known or unknown historical artance to
the workers.

The collection points are known to potential empisyand to a
large extend to the members of the public. The eymus are
individuals and companies who deal with buildingdan
construction. In an ideal situation, employers erte known
worker collection points to pick up workers withesific skills
and good character. As important as it is for akeoto have a
well paying job, it is important for an employerdet a suitable
worker for their job, both in skills and character.

The structure, leadership and control of workerlemion
points are widely diverse. In our field studiesnfrd\airobi, for
example, we found out that many collection points @n by
the workers themselves and draw on leadership fnattin.
We have named such collection poistlf-organized Some
other collection points are run and controlled loy-for-profit
organizations whose objective is mainly to preseotkers in
an organized manner to employers.

For example in Cape Town, South Africa, Men on tide $f
the Road [12] is a non-profit organization involviedamong
other things, matching day labourers with employsesking
jobs on behalf of workers and sometimes offeringntng
opportunities. Among other forms of support, Mentbe Side
of the Road (MSR) has a system where trained fiffideos
accompany day labourers to collection points. Wiarkare
helped by field officers to seek jobs and negotiatéetter pay
with potential employers. Field officers also regis new
worker members of the organization. MSR is an exarplan
intermediary organizationcoming in between job seekers and
employers. Such worker congregation sites, as thmoseby
MSR, are defined amtermediary organized worker collection
points

The third form of worker collection point structuie the
unorganized This is run neither by an intermediary
organization nor by workers themselves. Every woikefor
him/herself and such collection points could bea abllection
point adjacent to organized ones.

1.2  The problem

Many day labour job seekers use a substantial atrafutheir
income and time looking for jobs. Our fieldwork uéis from

Cape Town, South Africa and Nairobi, Kenya, showt jba
seekers spent up to 10% of their daily income in jelated
expenses. This is roughly between USD 12.5 to atd@D 35
per month. The spending mainly goes to commutingtscto
and from their collection points. There are alw#ysse worst
cases, for example days when labourers borrow mforefare
to travel to congregation points and miss gettitecgd. It is
common to hear stories of job seekers who are dwvook
‘eating’ into their savings, if they are lucky tave had any. Job
seekers also suffer a great deal when they finthskbres in
situations where they are forced to wait at coitectpoints
during harsh weather conditions.

On the other hand, potential employers use timeraodey in

who looking for the right workers. They drive througbavy traffic

congestion common in many developing world cities.
Sometimes, employers may pick up workers with theng
skills or an undesirable character. This is oftecause there
are either no ways of verifying skills and/or perality, or that
existing ways are wanting. According to the intevwéd field
officers, there can be more serious cases, sugbbaseekers
having criminal records and hence end up jeopardizi
employer’s security and consequently tarnishingrépmutation
of worker collection points. The officers emphasdizbe fact
that the worker collection point’s reputation isyke workers
being trusted by potential employers and membersthef
public.

Intermediary organizations use a substantial amadirtheir
resources in looking for jobs on behalf of the dalyourers.
This happens by way of trying to show a good im&gehe
society. They do this by having field officers aagmany job
seekers. These organizations are sometimes for@eflind
expensive marketing initiatives during low job s&&s For the
few jobs an intermediary organization is able talfiallocation
to workers is sometimes perceived to be unfair endome
cases can create acrimony among job seekers.

1.3 OurApproach

The prototype design presented in this work isagtien to the
above-mentioned challenges. In our Information and
Communication Technology (ICT) intervention in theuation,

we first carried out an extensive fieldwork study find out
what kind of system designs can best suit the @petabour
market exchange community. The outcome was a
comprehensive understanding of the context anesysesign
architecture. Next, a set of mobile and web-basgitivare
applications were designed and implemented. Thigmaesvere
informed by the need to help alleviate some of¢hallenges
encountered by employers, workers and intermediary
organizations. The motivation for taking the mobpéone
approach is the pervasiveness of mobile phonedcavet cost

of data bundles provided by mobile service prodded]. The
context was another motivation. The day labour etaik field
based, distributed and mobile in nature. This piess a
condition that if an ICT-based, or any other formsofution,
has to help, it must conform to the context, iteneeds to be
mobile and distributed. The other reason was thabile
phones have been shown to be useful to the pooecidly in
developing countries, in many ways. For example] [13}]
[15][16] and [17] describes various situations vehenobile
phones have helped alleviate the poor’'s problenmsdifgs
from our field study shows that day labourers carclassified

as being poor as they live below the poverty lifiee average
earnings on a successful day are USD 10 in KenglduS8D 20

in South Africa. Successful days are on averagerféian ten
days per month.



Although day labourers were our target interventipoup, we
deliberately chose not to focus directly on thenhisTwas
because of a number of challenges we identifiethénfield.
These challenges were identified by carrying outcstired and
in-depth interviews among the day labour workerghkioom
Cape Town, South Africa and Nairobi, Kenya. The lemgles
include low literacy levels, low rate of mobile pteoownership
in some regions and access to low end phones iergehis
makes it very challenging to intervene directlyhtihe workers
in the first instance. Dealing with low skilled, nsiéiterate
workers is challenging in itself [18][19]. We théee focused
on a mediating organization. We focused on desggsistems
that would be used by those who help the day laysuPrior
studies, for example [20], have shown that an mgeliation
approach works for such arenas.

2. DESIGN METHODOLOGY

We started by doing aim situ contextual inquiry in Nairobi's
Moi Avenuecollection point to understand how day labourers
operate. The Nairobi fieldwork consisted of unsioed
interviews and contextual inquiry and was carried for one
month. In a quest to get more insight into how tyourers
engage, we embarked on a similar study for six ecutive
months in Cape Town. In this second round of studywere

in partnership with a non-governmental organizat{tiGO),
Men on the Side of the Road [12].

A comparison of findings from Nairobi and Cape Tostrowed
that the two groups operate in different ways withfew
characteristics in common. Based on these findiitgsyas
prudent to design interventions that are speaifiedach group.
The prototype application being described herenisttempt to
intervene specifically for thepen-air labour market exchange
communities with an intermediary organizatiothe case of
MSR in South Africa.

The fieldwork study involved face-to-face interviewith all
our stakeholders. The outcomes were user requittemen
guidelines covering current working systems and kwor
challenges. Those studied included day labour wer{@ were
interviewed), field officers, who were followed arad in the
field (4 — all the ones based in Cape Town) andoffice-
based MSR employees. Apart from a scientific litnatreview
on similar research, we also carried out an extenrdocument
ethnography covering, for example, MSR operationsuah
worker attendance and daily job allocation fornesrfithe field.
Further, we critically analysed MSR’s current welséd
database system, which has about 19,523 day labotker
records.

One might expect that after such an extensive xzbrdé
inquiry, involving long-term observations and iniemws, it

would be easy to derive clear requirements and énstraight
forwardly derive a design. This was, however, g tase in
our study. At first, even with all the knowledge lbow the day
labour community worked, it was difficult to idefytithe kind

of systems that could deal with their challengetss@me point
it looked like the more we understood the strugttine more
complex it became. This needed a new approach. hdsec
prototyping [22] as a method within the action Besh

umbrella.

We now describe the first prototype system andhi@ mext
section show how it is affecting its users.

3. DAY LABOUR MDCB SYSTEM

In this section, the system, which is currently emevaluation,
is described. After briefly showing how the deswgas derived,

a description of the two main modules and their ursterfaces
follow.

Our first design concept was based on the undelistgrthat
the three major stakeholders of MSR are its empkybeth
office and field based), day labourers and dayualeoployers.
Their key information needs were mainly aroundgehrch, the
right job skills and character. Consequently, thesiom 0
prototype had three client mobile application megul (1)
Employer module, for employer registration, workeiquest
and rating; (2) Worker module with registration gotd search
functionalities and (3) Employee module with jotoehtion,
worker rating and worker issues update. Figuredwshscreen
shots of employee (field officer) and employer miegu

Choose what to do

L]

w ."po box 456 Rondebosch |
7 hedseniceorder 73069197 |
s Undate worker defals .‘021654987 ‘
7 Plae a worker EMal ‘davis@davis.com ‘
7 hadanissue BSaue |

Figl (a): Intermediary

Figl (b): mobile based client

organization employee employer module for
mobile client module for registration and  worker
registering and managing search use.

the worker details

After initial testing and discussions with our et

organization on the prototypes, it emerged thab@acarrent
introduction of the three modules would not be ficat MSR
field officers, the lead users, and the designereed) to
prototype the design incrementally. The MSR employee
module, the subject of this paper, was the firsid¢aeployed. It
has two main sub modules:

(@) Data capturing and information search mobile phone
based client application (see figure 3) and

(b) A web based interface for data validation and uplaa
both the payment system and to the working datafszse
figure 4).

Figure two shows the interoperation between therhadules.
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Fig 2: The overall System architecture of the MEDCB

The mobile-based client application is for captgriand
sending data from the field to a temporary storagation in
the MSR database. Data captured include new workdr a
employer registrations details. In the old systeanual data
capture was used. Field officers would fill preidesd forms
which they latter returned to the office for re-tamg.
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Fig. 4(a): Worker details verification user interface

The data capturing and information search sub-neodito
allows MSR field officers to search and confirm warlskills
claims and ratings remotely. Previously this inealvmaking
phone calls to the office. This method was quitedbaosome;
for example, confirmation of any sort needed an M&#ployee
dedicated to answering phone calls and was onhsilples
during office hours. The cost of calling by fieldficers was
also seen to be high, given the exorbitant mobfieng call
rates compared to data bundles in South Africa.[21]

A web-based validation module allows office-baseitkers to
validate and upload data. Before, all field officwm different
stations all over South Africa would capture dasing pre-
designed paper based forms. Data entry to the detiabase

was then done by various MSR employees without any

verification. As a result, MSR has 19,523 memberghieir
database. According to the MSR general directoryah®,000
of the records have erroneous data with incompletiephone
numbers, wrong member location, dates of birth,woong
skills captured. He blamed the errors on lack eksdfication
system. This necessitated the need to have cemrification
of data before being uploaded.
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Fig. 4(b): Web based interface showing workers’ irdrmation registered using the mobile application

4. RESULTS AND DISCUSSION

Prototype evaluations are being carried out in Capen with
MSR field officers. Over 100 registrations were céetgd
between 22 October and 2¥ December 2010, with most of
these being done from the field. We ran the newegysin
parallel with the old paper based system, and sontbbile
interface was used together with the paper bageusfo

We report on our findings observed during the eatun

period done for two weeks. The observation was diuming

the training and usage period. Six field officeexavtrained and
observed using the system. To supplement the cditsamg, we
interviewed the field officers before and after thestem use.
Further, we also analyzed a usage log which was ibuio the

system.

4.1 Results

We observed the use of our system in terms of dssion
areas. They were: (i) Accuracy of data capturafiD@ata entry
time; (iii) Office visit frequency; (iv) Number ofalls by field
officers to the office; (v) Ease of use and (vieTéost of using
the system. We report on each one of them and arpected
observation, where over 90% of the dates of birttties were
wrongly entered.

On data accuracy, there were early indications oéduced

error rate on worker and employer registration. sThias

according to the MSR director and four office basegployees

interviewed. They reported that the verificationduake reduced

the amount of erroneous data being captured. Ewadua
accuracy of data by soliciting comments from useay not be

rigorous. However, it was the only viable optiom fs during

the test period. In the next deployment, the rezaraptured

using the system will be compared to paper basedrds to

establish their accuracy.

From our observation of six field officers, employgad worker
registration carried out through the mobile phonasea
application took a field officer the same amounttiofie as
filling out the paper form. Taking the average 0001

registration entries, we found that it took on ager four and
half minutes to register an employer or a worker

Prior to deployment and use of MDCB, a typical week d

field officer would see them go to the office fomanimum of

two and a maximum of five days in the six days olveek.

Findings from interviewing field officers and obsgi&ig six of

them use the system showed that the office vieduency had
reduced to a minimum of one to a maximum of twosday
week. The observation was done for two weeks.

Worker details confirmation is a common activity affield
officer. With the new system, a confirmation toasd than a
minute. Compared to the old way of confirming worHetails,
where phone calls would be made, the worker coafilon
module was found to be the most accepted and Vieluaddule
of the system. This is according to the opinionshef six field
officers and what was observed as they used thersyShe
observation and in-depth interviews were also dforetwo
weeks after the system launch. The six field officaso said it
was the cheapest way of doing the confirmationa$ possible
to confirm worker details with as little as USD 040using the
search module, compared to a phone call that woektl at
least USD 0.333. This is over 90% reduction in dtost of
confirming worker details.

When asked for any use challenges of the systeenugiers
reported no serious usage challenges. Close obiservdithree
field officers while they were using the systenpalevealed no
major usage challenges. However field officers fbuit

impossible to enter the correct date of birth fibld selecting
from a date picker. Over 90% of the entries werengr

The cost of using the system was a major conceuséos. A
confirmation that the cost of using it was miniraall a few
trials eliminated the doubt. Finally on the find&ghe mobile
phone application system use was challenging fasetwho
were using Nokia E63 for the first time. They hafficulties
keying in data mainly because they were not us€WERTY
keyboards on mobile phones. This was true for feld f
officers and one office employee who were issuatl @63
phones specifically for this trial. The challendausing the
QWERTY keyboard did not raise any alarm as theretargies



such as [25], which have shown that typing speedidargely
determined by the keyboard layout. Some studiet) as [26],
have reported results showing that thumb keybaatidd fastest
text entry method after the standard QWERTY keythoar

4.2  Discussion
We consider the implications of initial results footh our

target group and our own next round of design. &hes

discussions follow from the results, taking cogniza that the
results are only from first round of field test tteasted only two
months and observed for two weeks.

Before the advent of our system, MSR had a web-bdatal
capturing interface available to all employees frath over
South Africa. Data captured through the web-baseerface
updated the main database directly without anyfigation. As
a result, the MSR database has more than half oégfistered
members with incorrect details. This challenge weddressed
by introducing a data capture client applicatiamming on a
mobile phone, which allows field officers submittalao a
temporary storage location awaiting verificationdffice based
employees. This was reported to have reduced ttoe eate
during worker and employer registration. Furtheudst is
required to get rigorous statistical proof for this

Initially, paper-based data capturing was in usettwsy field
officers. Data captured on paper would then be iphig
carried to the office where office workers enteiath MSR
web based database. With the new system, fieldeofficapture
data using the mobile phone client applicationsAen as data
is transmitted to the central database, officethénhead office
can, on a real-time basis, verify and update thia t&fore
uploading it to the “live” database. Since it takies same time
to register a worker as paper based, the redudtiodata
capture time brought about by the mobile basedsys$ as a
result of elimination of office visits by field affers.

With our new system, visits to the office were reellito one or
two days a week for staff meetings. This savesl fadficers a

considerable amount of time. The time saved coeldied to

market MSR leading to more jobs and sometimes domsti
hence boosting their morale. We anticipate that wiil be true

for the other regions in South Africa and Nairokeriga, when

we roll out the system in those locations.

The search module was seen as the most importatritagion
by the field officers. They claimed that it will\sathem time
and money. One of the field officers reported ttiety were
seen by workers as knowing what they were doinge ®hl
method of confirming workers’ details sometimes kaome
before being substantiated. This is costly to fiefficers and
labourers who sometimes used their airtime to vdd.found a
greater than 90% reduction in the cost of confignimorker
details when compared with phone call costs. Olarast
reduction may, however, be lower given that phoalés avere
not being made as frequently as the new confirmatistem is
being used.

The cost of using the system was at first a confmreveryone
during the prototype period. We had not understihedreason
until one of the field officers asked. This was lever sorted
out by explaining that it was costing less than 0$I3 to use
the system for over ten minutes. After using it $ome time,
one field officer exclaimed that “you don't needhave credit
to use the system”. She said she could use it witbriess than
ZAR. 20 cents.

At first, the date of birth field was always entri@correctly.
The initial form of capturing the date of birth whg way of

selection using a J2ME date picker. It failed nabdy with
over 90% of the cases capturing wrong dates. Thensk
version has three different combo boxes with a distdays,
months and years to select from. We are yet tdheeethis will
perform. Finally, with the dates, it was interegtito note that
people scrolled up when looking for old values. Egample
the list would work better if you placed it backadaras “1984,
1983, 1982, 1981, 1980" as opposed to forwards 1880,
1981, 1982, 1983,1984". The reasons for this weredear
immediately and we intend to investigate further fiure
deployments.

Few of the benefits listed above accrue directly day
labourers, however, implicit benefits exist. Foaeple, MSR
had three data entry employees who used to capateefrom
the field. With the new system, they can affordutse one
person to verify and upload field data, freeing ttiger two for
marketing and hence more jobs for day labourerscdses
where workers needed to be confirmed for placemaelqy
from the office sometimes caused them to miss theement.
This is now minimized by the newly introduced mebidased
search module.

5. CONCLUSION

We have described MEDCB system as applied to daytabo
market. A description of the design process wagmiwith
emphasis of how prototyping was chosen as a des&hod of
choice after rigorous field studies. These methadse used
within Action Research methodology.

In our field study findings, it was found that difent day
labour communities are unique and hence requireuani
solutions. MEDCB evaluation was done with the empésyef
an intermediary organization working for day labersr The
outcome showed that application of MEDCB in day-labou
market is viable. Results showed that data capturd a
verification accuracy and efficiency improved witie use of
MEDCB.

The work presented in this paper is part of andkcResearch
process aimed at building suitable ICT systems &y-ldbour
market. It is our first cycle of the process and wiform our

next cycle which will include building various patypes for
the self organized day labourers in Nairobi, Kenlyassons
from this work will be applied.
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