
MASTER'S THESIS

Design of a Mobile Cash Distribution
System for Social Welfare Allowance

Viktor Lindholm
2016

Master of Science in Engineering Technology
Industrial Design Engineering

Luleå University of Technology
Department of Business, Administration, Technology and Social Sciences



 

 

Master of Science in Industrial Design Engineering 

Civilingenjörs/Högskoleingenjörsexamen i Teknisk design 

Department of Business Administration, Technology and Social Sciences 

Institutionen för Ekonomi, Teknik och Samhälle 

Luleå University of Technology/Luleå tekniska universitet 

 

 

 

 

 

 

Design of a mobile cash distribution 

system for social welfare allowance 
 

Viktor Lindholm 

 

2016 

 

 

Supervisor/Handledare: Bengt Holmqvist 

Examiner/Granskare: Peter Törlind 

 

 

 

 



 

 

Master of Science in Industrial Design Engineering 

Civilingenjörs/Högskoleingenjörsexamen i Teknisk design 

Department of Business Administration, Technology and Social Sciences 

Institutionen för Ekonomi, Teknik och Samhälle 

Luleå University of Technology/Luleå tekniska universitet 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Master of Science Thesis 

 

Design of a mobile cash distribution system for social welfare allowance 

 

Master of Science Thesis in Industrial Design Engineering- Product design and development 

 

© Viktor Lindholm 

 

Published and distributed by  

Luleå University of Technology 

SE-971 87 Luleå, Sweden 

Telephone: + 46 (0) 920 49 00 00 

Cover: Illustration by Viktor Lindholm  



 

Printed in Luleå Sweden by 

Luleå University of Technology Reproservice 

Luleå, 2015 

  



 

Acknowledgement  
Doing my thesis in the Philippines as a Swedish student is contributing to the greatest 

adventure of my life. It is also the hardest thing I’ve ever done in my life. I have been very 

lucky to find the support and will of cooperation needed to complete this project.  

I want to thank my supervisor Bengt Holmqvist for advice and consultation both from Sweden 

and personally in the Philippines. Thanks to Peter Törlind who has reviewed my report and 

given helpful comments and thanks to my examiner Åsa Wikberg-Nilsson who believed in me 

and allowed me to take on this project as my thesis. 

I am grateful the support and consultation from my ex-professors at Mapúa Institute of 

Technology. Last summer in June, Dean Gloria B. Teodoro and Sir Leo Oaper initially 

connected me with the project and for that I owe them many thanks. I want to also 

acknowledge and salute them together with Sir Dante Cruz, Sir Noel Sadicon and Sir Paolo 

Jacob for consultation and advice during my stay in the Philippines. Thanks a lot to Jhonny 

Vides at ARCA who has been very helpful and supplied me with CAD models of the F53. 

I give my thanks to Dean Ballado, Eng. Cruz & Eng. Garcia at the school of EECE at Mapúa for 

providing me with information about the project, presenting their model and also providing 

me with a contact at Leyte. Thanks to Ms. Jescyn Kate Nierras-Ramos at the Leyte Tourism and 

Investment Promotion Center for interviews and helping me contact the DSWD at Leyte.  

I want to thank the fantastic community and personnel which operates within the DSWD and 

4P’s in region VIII. It is not an understatement to tell that I felt as a member of their family at 

the Tacloban 4P’s headquarters. I want to express my deepest gratitude to Mom Paula Unay 

for helping me conduct two weeks of field studies with both material, drivers and personnel. 

The biggest thanks to her family for their kind hospitality in hosting my whole stay at their 

home. I truly hope that my effort in this thesis can contribute to their important work. 

The beneficiaries of 4Ps have my big thanks for interviews and surveys. I wish them all an 

improved tomorrow. 

 

  
Viktor Lindholm 

22nd of June 2016, Stockholm, Sweden 



 

Abstract 
This thesis is conducted in the Philippines 2015-2016 discuss issues in the country’s conditional 

cash transfer (CCT) program 4Ps. The thesis has resulted in a conceptual solution for 

challenges involving the distribution of cash grants in 4Ps. 

The thesis features a literature study in areas like research methods, technical psychology and 

CCT programs and their effect. A field study has been conducted where 402 surveys have been 

made as well as 4 and a half hours of interviews with beneficiaries and local social workers. 

The results of the field study have been analysed and in combination with the theoretical 

framework and project properties created the context and problem formulation for which the 

conceptual solution aims to resolve. The design phases have included idea generation, concept 

development and detail planning.  

The beneficiaries in 4Ps, also known as the poorest of the poor, receive a small cash grant every 

second month. The allowance is meant to support schooling and healthcare of the family, and 

the funds will be loaded onto an ATM cash card given to the family since their enrolment in 

4Ps. Depending on which municipality the beneficiary lives in, he or she must visit an ATM or 

visit a temporary over the counter (OTC) pay site to claim one’s cash grant on an announced 

day. There are issues within both the ATM system and the OTC system.  

It is hard to use an ATM in 4Ps. Some beneficiaries will never visit the ATM, instead they let a 

3rd party claim their cash grant. There is also an extensive pawning of cash cards occurring. 

Some societies are located far from towns housing ATMs, the round-trip travel fare could reach 

37,5% of the gash grant. Many beneficiaries are reported having difficulties with utilising an 

ATM. This is due to numerous factors such as reading ability, English skill, experience with 

digital machines and interfaces. 

The conceptual solution is a mobile cash 

distribution system that is portable enough to be 

brought with a motorcycle to mountainous 

villages and out in the provinces. It has a user 

friendly interface that utilises a fingerprint reader 

as verification instead of the conventional card 

and PIN. It aims to influence beneficiaries to 

claim their own cash grant and reduce the 

amount of funds in 4Ps that currently goes to 3rd 

party interests. 
 

KEYWORDS: CCT, Conditional Cash Transfer, 4Ps, Pantawid Pamilyang Pilipino Program, 

Philippines



 

Sammanfattning 
Detta examensarbete är utfört i Filipinerna 2015-2016 och behandlar problem inom 

utdelningen av socialbidrag inom landets Conditional cash transfer (CCT) program 4Ps. 

Examensarbetet har resulterat i en konceptuell lösning på problem som har identifierats med 

utdelningen av socialbidrag i 4Ps.  

En litteraturstudie har genomförts i områden inom så som informationsinsamling, teknisk 

psykologi och CCT program och dess effekt. Examensarbetet omfattar en fältstudie  där 402 

enkäter har besvarats av bidragstagare och 4,5 timmars intervjuer har hållits med både 

bidragstagare och personal. Resultatet av fältstudien har analyserats och tillsammans med 

teori och bakgrundsundersökning skapat den kontext och problemformulering som den 

konceptuella lösningen är designad efter. Designfaserna har efter innefattat idégenerering, 

konceptframställning  och detaljutveckling. 

I 4ps skickas ett ekonomiskt bidrag ut digitalt till ett bankkonto som bidragstagaren har ett 

bankomatkort till. Pengarna kan antingen tas ut varannan månad genom, beroende på vilken 

kommun man bor i, antingen med bankomat eller över disk av kassör vid en temporär 

utbetalningsplats. I nuläget är det problem med både bankomat- och kassör systemen.  

Vid bankomaterna har många bidragstagare av olika skäl bekymmer med att ta ut sitt bidrag, 

detta resulterar i att en stor andel väljer att anlita kurirer, pantsätter sina kort eller införskaffar 

sitt bidrag genom andra kostsamma tjänster.  

Systemet med kassörer kan betyda kraftigt underdimensionerade utbetalningsplatser vad 

gäller kapacitet och det kan ta uppåt en halv dag att få ut sitt bidrag där värdeskapande 

aktivitet endast utgör ett fåtal minuter. Väntetiden kan vara över 99% av den totala 

tidsvistelsen. 

Den konceptuella lösningen innefattar en 

portabel bankomat som är tillräckligt smidig för 

att köras ut med motorcykel till bergsbyar och 

landsbygd. Den har ett användarvänligt 

gränssnitt som utnyttjar fingeravtryck som 

verifiering istället för bankomatkort och pinkod.  

 

 

NYCKELORD: CCT, Conditional Cash Transfer, 4Ps, Pantawid Pamilyang Pilipino Program, 

Philippines
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1 Introduction 
This thesis is addressing issues regarding distribution of social welfare allowance, conditional 

cash transfer (CCT), to the poorest residents of the Philippines which are about 4.4 million 

households (Montilla et al., 2015). The aim with this thesis is to improve the situation for CCT 

beneficiaries by evaluating the feasibility of a mobile money dispensing machine that will 

replace allowance distribution over the counter and by stationary ATMs.  

The project is done as the final course D7014A Thesis in the course Master of Science in the 

course Industrial Design Engineering at Luleå University of Technology. The work has been 

conducted in the fall 2015 and in the spring 2016 at both Luleå University of Technology, 

Sweden, and at Mapúa Institute of Technology, Manila, Philippines. The report is of 30credits. 

 

1.1 PROJECT INCENTIVES 

The Philippines have a population of about 

104 million inhabitants (countrymeters, 

n.d.). About 4 million households are 

enrolled in the country’s CCT program 

called Pantawid Pamilyang Pilipino 

Program (4Ps) (DSWD, n.d.; Montilla et al., 

2015).  

The average size of a household in the 

Philippines in 2008 is 4.8 people, where 

poorer families tend to be larger (NSO, 

2008). According to the department of 

social welfare and development (DSWD) 

and NSO, over four million households are 

enrolled in 4Ps which means about 20% of 

the entire Philippine population are 

registered beneficiaries in the 4Ps CCT 

program. 

1.1.1 About 4Ps 

The welfare program aims to eradicate the 

lowest level of poverty by providing 

financial aid and family development 

seminars. The financial aid is meant to be 

used for paying tuition fees and medical 

costs for the children. To enrol in the 

program and receive a regularly cash grant, 

a few conditions need to be fulfilled; e.g. the 

household’s economic situation must be 

equal or under the threshold for poverty 

and children must have a minimum 

attendance in school of 85% (DSWD, n.d.). 

 

Figure 1 Logotype of 4Ps 



 

Once enrolled in the program, every 

household will receive a cash card to claim 

the cash grant every second month in either 

an ATM, at a bank office or at a temporary 

pay-site. 

4Ps is patterned after the CCT programs in 

the Latin American countries  and 

according to a research paper posted by 

Philippine Institute for Development 

Studies (Catubig et al., 2015; Montilla et al., 

2015), the Philippines can learn how to 

design the 4Ps based on the experience of 

the role-modelling Latin American 

countries (Reyes et al., 2015).  

1.1.2 Issues within 4Ps 

Some beneficiaries tend to pawn their cash 

cards to a third person in order to receive 

money faster (i.e. before the release of cash 

grants) without having to visit an ATM (Sol, 

2011). In the pawning process they are 

likely to lose up to 30% of their grant, 

according 4Ps officials in the department of 

social welfare and development (DSWD). 

Another issue related to the use of cash 

cards is the distance between rural societies 

and banks or ATMs, which are located in 

cities or towns. Beneficiaries living in a 

rural area could have a traveling fare of 

P600 back and forth to the ATM or bank 

office. If the household have one child in 

elementary school, they will receive a cash 

grant of P1600 every two months (DSWD, 

n.d.). That means more than one third of the 

allowance will be spent on the ride back and 

forth to the city or town to claim the cash 

grant.  

1.1.3 About DSWD 

DSWD is the governmental department 

responsible for 4Ps. The governmental 

landscape of the Philippines is divided into 

seventeen regions (PSA, n.d.). This project 

is situated in region 8, which consists of the 

3 islands Leyte, Biliran and Samar. The 

islands are split up into the six provinces: 

Biliran, Leyte, southern Leyte, northern 

Samar, Samar and eastern Samar. Every 

province consists of a number of a number 

of municipalities.  

The DSWD in region 8 initiated the project 

about the mobile ATM. The project will run 

a pilot in the province of Leyte to verify if it 

is successful. 

 

Figure 2 Map of the Philippines 



 

1.1.4 History of the mobile ATM project 

The 4Ps authorities in region 8 have made a 

prior study to investigate if a mobile ATM 

would be an effective way of distributing 

allowance. By the time the cash grants are 

released, the mobile ATM is intended to be 

brought directly to the municipalities or to 

a cluster of municipalities. This would cut 

the transportation costs for beneficiaries 

living in municipalities located far from an 

ATM (e.g. in rural areas). 

Claiming the cash grant through the mobile 

ATM will not require a traditional cash 

card, instead it is intended to use a 

fingerprint scanner, which is a biometrical 

verification system. Without the use of cash 

cards, the DSWD hope to lower the amount 

of beneficiaries pawning their cash grant, 

which according to the DSWD usually is 

dependent on the cash card being handed 

over to a third party keeping it as the 

security deposit and also uses it to claim the 

interest. 

The mobile ATM project is founded by the 

Governor of Leyte and is being managed by 

the Leyte Tourism and Investment Centre, 

which requested the School of Electrical, 

Electronics and Computer Engineering 

(EECE) at Mapúa Institute of Technology to 

develop the mobile ATM. 

 

Figure 3 Seal of Mapúa Institute of Technology  

The engineers at EECE manufactured a 

functional model of a mobile ATM. The 

assignment handed over from EECE, the 

objective for this thesis, is to further 

investigate the situation and formulate a 

recommendation on how to develop the 

existing model. The description of the 

mission did not include considering any 

other kind of solution than a mobile ATM, 

which motivates a background study about 

the problems and how a mobile ATM 

would contribute in solving them. 

Main problems in the 4Ps are pawning of 

cash cards and the cost associated with long 

distance travels for beneficiaries living in 

communities far from an ATM or physical 

bank office. Both of these issues will result 

in less money for its intended purpose: 

aiding the schooling and health care of 

children in poor families.  

1.1.5 About the province of Leyte and 
its beneficiaries 

The province of Leyte is the province with 

most municipalities in region 8. Roughly 1,7 

million people inhabit the province in its 40 

municipalities. 

The province originally supported 1900 

households in the 4Ps CCT program and 

since super typhoon Yulanda 2013, another 

21000 households have enrolled (called 

mCCT where m is short for modified). 



 

1.2 PROJECT STAKEHOLDERS 

People affected by this project live in the 

province of Leyte and is primarily the 4Ps 

beneficiaries and the DSWD personnel that 

are operating the mobile ATM by the 

release of cash grants, both on site and from 

office. 

 

Figure 4 Map of the province of Leyte 

1.2.1 Top-level 

The beneficiaries 

When the proposed mobile ATM is carried 

to their local society they will use it to claim 

their cash grant. 

DSWD 

Social workers. They are working both out 

in the field, such as conducting family 

development sessions but also in the office 

with planning and administrational work. 

The municipal link is the DSWD personnel 

that is the link between the municipality 

and the DSWD and Provincial link is the 

link between the province and the DSWD. 

It is usually the municipal link that will 

conduct work in the field. 

1.2.2 Mid-level 

The Governor of Leyte 

Is the highest political official at Leyte after 

the president of the Philippines. He 

founded the project for the development of 

a mobile ATM. 

Leyte Tourism and Investment Promotion 

Centre 

Handed the project to the engineers at 

EECE at Mapúa Institute of Technology. 

When the engineers pass their suggested 

solution, the centre will present it to the 

governor for approval. 

EECE at Mapúa Institute of Technology 

The engineers at EECE have built a 

functional early stage model of a mobile 

ATM. The model has been presented to the 

Leyte Tourism and Investment Promotion 

Centre and is intended to be continuously 

developed into a working prototype ready 

for production. 

1.2.3 Bottom-level 

Security personnel 

Security guards and police escort for money 

transfers and on-site surveillance. 

Banks 

The banks, mainly Landbank, are business 

partners with the DSWD to help the 

distribute the allowance.  

Manufacturing personnel 

Factory workers in third world countries 

usually have poor working conditions 

(Duell, 2012; Siegle, 2010). 

  



 

Maintenance personnel 

Workers that would be able to repair 

machines by the event of a breakdown. 

Robbers 

The Philippines is a third world country 

and many people are desperate for money.  

1.3 PROJECT OBJECTIVES AND 

AIMS 

The aim of this project is to investigate how 

4Ps can be run more efficient by addressing 

the issues of pawning cash cards and costs 

associated with long distance travel. By 

exploring the feasibility of the proposed 

mobile ATM as a solution, the project aims 

to: 

 Ease the situation during 

distribution of allowance for 

recipients and personnel in terms of 

safety, security and wealth. 

 Lessen the amount of money 

decremented due to pawning of 

cash cards, costs related to 

transportation and ineffective 

systems. 

When gaining a deeper knowledge about 

4Ps, the mobile ATM project and the people 

related to it, the projects objectives can be 

achieved. The objectives of this project is 

defined as: 

 Design a conceptual solution. 

 Present the solution for the 

Department of Welfare and Social 

Development. 

1.3.1 Research questions 

The project aims to address the question if 

a mobile ATM is a feasible solution or if 

another option would address the matters 

better. To investigate it further the 

following research questions have been 

formulated: 

 How do you lessen the behaviour of 

recipients pawning their allowance 

through design? 

 How do you create a safe and 

comfortable environment where a 

lot of people are receiving money? 

 How do you create an understandable 

user interface for people with 

lacking experience in modern 

technology? 

1.4 PROJECT SCOPE  

Analysation of the current situation and 

verification of the proposed solution is the 

main scope of the project. The given time 

will be focused on need finding together 

with development and verification of 

different solutions. 

Delimitations in the project are: 

 The programing of any computer 

related issue. 

 The delivery of any construction 

drawings.  

 The exploration and 

implementation of other 

biometrical solutions than the 

fingerprint scanner. 

 The manufacture of a prototype. 



 

1.5 THESIS OUTLINE 

To give the reader a hint of how the report 

and project is constructed the following 

legend will briefly explain every chapter. 

Chapter 1 - Introduction 

Describes the purpose of the project and 

what people it affects in what context. 

Chapter 2 - Theoretical framework 

Consists of the scientific theories that the 

project is based upon. 

Chapter 3 – Method and implementation 

The chapter describes the methods used to 

conduct the project.

Chapter 4 – Results 

The results of the methods used in the 

project are presented in this chapter. 

Chapter 5 - Discussions 

Results are discussed and relation to the 

scientific theories in this chapter.  

Chapter 6 - Conclusions 

In this chapter conclusions are made based 

on the discussion in the previous chapter, 

and the conclusions aim to answer the 

research questions stated in the beginning 

of the project. 

Figure 5 4Ps beneficiaries claiming their cash grants at a temporary pay site 



 

2 Theoretical framework 
Some theoretical research has been conducted during the design process in this project, mainly 

in scientific writings such as journals and articles. but also information and knowledge 

acquired in the course at LTU and during field studies in the country. The theory and 

knowledge used is listed in this chapter. 

 

Figure 6 Scope of the project

2.1 INDUSTRIAL DESIGN 

ENGINEERING 

Industrial design engineering (IDE) is a 

rather new approach to industrial design, 

the first school to offer education in this 

field was TU Delft Faculty of Industrial 

Design Engineering, founded in 1969. 

Industrial Design Engineering combines 

the disciplines Industrial design with 

engineering fields, namely mechanical 

engineering. 

When practicing IDE, the engineer is 

considering the traditional theories and 

learnings like material science, 

manufacturing techniques and rigid body 

dynamics and also uses a human centred 

approach. E.g. when constructing a bridge, 

not only calculating how many tons it 

should support or what material will last 

longer in stormy weather, but also 

considering who will be the using the 

bridge (cars, pedestrians, bikes etc.), maybe 

it can be built in a way to make it more user 

friendly to prevent traffic accidents? 

2.2 CONDITIONAL CASH 

TRANSFER 

Since the project aims to address issues 

involved in 4Ps CCT program, it is by 

utmost importance to understand the 

anatomy of such a program. 



 

2.2.1 CCT in general 

A conditional cash transfer (or CCT) 

program aims to eradicate lowest level of 

poverty within a country, providing a small 

financial aid to help the poor people help 

themselves. 

2.2.2 CCT in the Philippines (4Ps) 

“The Pantawid Pamilyang Pilipino Program 

(4Ps) is a human development measure of the 

national government that provides conditional 

cash grants to the poorest of the poor, to improve 

the health, nutrition, and the education of 

children aged 0-18.” (DSWD, n.d.) 

It is a CCT program based on the CCT 

programs in South America. The purpose 

of the program is to aid the poorest of the 

poor in terms of: 

 Providing medical appointments for 

children up to five years 

 Providing medical appointments for 

pregnant women 

 Enrolling children in day-care up to 

second elementary school 

 Conducting family development 

sessions where parents will acquire 

basic knowledge about responsible 

parenting such as budgeting, 

healthcare and the children’s 

potential. 

To enrol in the 4Ps program, a family 

household does not apply for being a 

beneficiary. The governmental organ 

National Household Targeting System for 

Poverty Reduction will find and select the 

proper households for the program 

(DSWD, n.d.). The 4Ps program is covering 

all regions in the Philippines and according 

to DSWD, about 20% of the total population 

are enrolled in the program (DSWD, n.d.). 

Most of the beneficiaries selected to enrol in 

the 4Ps are living in acknowledged poor 

municipalities (Lupon & Ugnayang, 2009), 

having pregnant women or children 

between 0 and 18 years of age. The 

household is acknowledged as poor in 

terms of economical wealth, related to the 

provincial poverty threshold (DSWD, n.d.). 

To receive a cash-grant, after being selected 

and enrolled in the program, the household 

must also comply with the conditions 

stated in the 4Ps. To follow up that the 

money is being put to its intended use. 

The conditions in 4Ps stated by the DSWD 

are: 

 Pregnant women must avail pre- and 

post-natal care, and be attended 

during childbirth by a trained 

professional 

 Parents or guardians must attend the 

family development sessions, which 

include topics on responsible 

parenting, health, and nutrition 

 Children aged 0-5 must receive 

regular preventive health check-ups 

and vaccines 

 Children aged 6-14 must receive 

deworming pills twice a year; and 

 Children-beneficiaries aged 3-18 must 

enrol in school, and maintain an 

attendance of at least 85% of class 

days every month. 

A child in elementary school will receive 

300 pesos a month in allowance and a child 

enrolled in high school will receive 500 

pesos a month. 



 

Every family enrolled in 4Ps will also 

receive an additional 500 pesos a month for 

health related costs. The minimum amount 

per month that a family can receive is 800 

pesos. 

2.2.3 CCT in other countries 

According to DSWD, the 4Ps is based on the 

CCT model used in Latin American 

countries 

The efficiency of these programs have been 

verified in several studies. A study made by 

Meghna Ranganathan and Mylene Lagarde 

at London School of Hygiene and Tropical 

Medicine investigates the effect of 13 CCT 

programs in the world. According to the 

study, the CCT programs do have a 

remarkable positive impact on the poorer 

populations of a country (Ranganathan & 

Lagarde, 2012). The effect on promoting an 

improved lifestyle among the beneficiaries, 

such as raising the attendance levels of 

health-care services, is most effective if the 

CCT is backed up by other efforts made by 

the local social service and government 

(Ranganathan & Lagarde, 2012). 

Another study analyses Mexico’s CCT 

program ‘Oportunidades’ that utilises the 

scientific methods logistic and linear 

regression. The authors of this study 

determine that enrolment and especially 

the cash component in the program is 

having a major positive impact on the 

children of the enrolled beneficiaries in 

terms of child growth, child development 

and child health (Fernald et al., 2008). 

While most studies are reviewing CCT 

programs as a very beneficial aid to poor 

and less privileged inhabitants of third 

world countries, some researchers also 

question the cost efficiency of these 

programs. 

A study on Brazils CCT program ‘Bolsa 

Escola/Familia’ conducted by two 

researchers from both Brazil and the United 

States. They suggest that even though the 

CCT program is increasing overall school 

performance by children in low income 

families, the higher wages and economical 

earnings for their future lives in total will 

not surpass the cost of maintaining the 

program (Glewwe & Kassouf, 2012). 

2.3 AFFORDANCE 

The term affordance was first introduced by 

James Gibson in 1977 as “what [the 

environment] offers the animal, what it provides 

or furnishes, either for good or ill”. This theory 

of affordance was described as a continuous 

chain relationship between perception, 

interpretation and a resulting action 

(Donald a. Norman, 1999; van Lier, 2004). 

However, it was not until 1988 when 

Donald Norman proposed in his 

publication The Psychology of Everyday 

Things, that the aspects learnt from that 

field of psychology could be used to create 

better and more intuitive designs that the 

concept of affordances became a 

widespread in the field of design 

(Kaptelinin, 2014).   



 

According to Donald Norman, a highly 

renowned name within the field, the term 

affordance, used in the sense of the 

psychology of materials and things, refers 

to the actual and perceived features and 

properties of the object in context. 

Affordance focuses on the fundamental 

capacities of the object to determine the 

possible ways it could be used (D. A. 

Norman, 2013). It is an important theoretical 

field to understand in order to create a more 

user friendly interface of the product in this 

project (Kaptelinin, 2014). 

 

Figure 7 Affordance for kids 

2.4 MAPPING 

Mapping describes the relationship 

between input and output. E.g. an electric 

kitchen stove, where the user turns knobs 

for regulating the heat of the stove plates. If 

the mapping of the controls is well done, 

the user will understand what knob 

regulates what without the need of 

instruction. 

It is important to consider a correct use of 

mapping when designing a user interface. 

In this project with a mobile ATM, most 

users will have little or no experience in 

using technical equipment, more than eight 

out of ten have never used a computer 

according to a survey conducted in the 

project.  

According to authors of the book Universal 

principles of design (Lidwell, Holden, & 

Butler, 2010), if the effect of the user action 

corresponds to the user’s expectation, the 

mapping is good and vice versa (Lidwell et 

al., 2010). 

Donald Norman states “Make sure the user 

can determine the relationships:” (Norman, 

The Design of Everyday Things, 2002) page 

199. 

 Between intensions and possible 

actions 

 Between actions and their effect on the 

system 

 Between actual system state and what 

is perceivable by sight, sound or feel 

 Between the perceived system state 

and the needs, intentions and 

expectations of the user 

2.5 USABILITY 

Usability can be mistaken for user 

experience and has many times been 

regarded as the same thing (Kellingley, 

n.d.). The ISO 9421 states about usability 

“The extent to which a product can be used by 

specified users to achieve specified goals, with 

effectiveness, efficiency and satisfaction in a 

specified context of use.” (ISO, n.d.) 



 

Usability, according to Nick Kellingley 

boasts a wider spectrum than solely ease of 

use. A design with high usability is easy to 

learn, effective in completing the users task 

with high accuracy, efficient in fulfilling its 

intended purpose considering time and 

allows the user to commit errors without 

punishing for it, but instead tolerating 

errors and offer a way of correction 

(Carneiro et al., 2015; Kellingley, n.d.).  

(Shultz & Hand, 1998) defines usability as  

“the degree to which the user perceives 

acceptable learnability, efficiency, and 

satisfaction when using the technology”(Shultz 

& Hand, 1998) 

To design a product that will be easy learn 

how to make use of, it is a good idea to 

match the intended users’ idea and real-

world perception about what it is, and how 

to how to interact with it (Kellingley, n.d.). 

An effective product is completing the 

users task with a high rate of 

accomplishment. Effectiveness is not the 

same as efficiency, where efficiency is more 

concerned about the time required to 

complete the users task. Consider the 

ordering process in a fast food branch such 

as Mc Donald’s; the effectiveness of the 

process would be determined of how 

accurately the task is completed, i.e. if the 

ordered served matches the order given by 

the customer. The efficiency would relate to 

the time spent per task, in this case time 

spent by the cashier per ordering customer. 

A way to increase the efficiency of a product 

is to understand how the intended users 

prefers to perform their task (Kellingley, 

n.d.). E.g. in the Mc Donald’s case, do the 

personnel and customers prefer human 

interaction such as the conventional over-

the-counter order or would a digital 

ordering system with an ordering machine 

network aid to their preferences in a higher 

degree? To increase the effectiveness of a 

product, it is important that the means used 

to communicate with the user are as clear as 

they can be, e.g. the appropriate type of 

language to be used for the specific 

occasion. Redundant information and 

guidance to the user might increase the 

effectiveness of the product, on the expense 

of the products efficiency (Kellingley, n.d.). 

2.6 ERGONOMICS 

According to IAE (“Value of Ergonomics 

Today | IEA Website,” n.d.), “Ergonomics 

(or human factors) is the scientific 

discipline concerned with the 

understanding of interactions among 

humans and other elements of a system, 

and the profession that applies theory, 

principles, data and methods to design in 

order to optimize human well-being and 

overall system performance.”  

Ergonomics is defined as the knowledge 

about man in work (IEA, n.d.). 

2.6.1 Handles 

The end product of the project is utilising 

handles. A basic knowledge of handles in 

an ergonomic perspective is important to 

possess. 

Poorly designed handles can cause 

disorders of the musculoskeletal nature 

(that is pain in the musculature and 

skeleton together) (Harih & Dolšak, 2013).  



 

2.6.2 Carrying a backpack 

Heavy and/or ill-fit backpacks may 

distribute the weight on the carriers back in 

a way that will harm the carrier after a 

certain amount of time (Abaraogu et al., 

2016). Since the way of carrying the 

backpack is affecting the carriers gait 

(walking posture), it is important that the 

backpack won’t affect the users gait in a 

negative way to prevent damage to muscles 

and skeleton (Abaraogu et al., 2016). 

According to AAOS, a good rigid backpack 

is categorised by providing some of the 

features (AAOS, n.d.): 

 Provides two shoulder straps 

 The shoulder straps are wide and 

padded 

 The backpack provides a waist belt 

 The backpack provides wheels to 

afford rolling 

 The backpacks provide a padded back 

 The backpack is lightweight 

2.7 IDEA GENERATION METHODS 

The methods used to develop ideas in the 

project are described here. 

2.7.1 Sketches and models 

An essential part of the design process is the 

stage of ideation (Jonson, 2005). The term 

ideation could mean the generation of a 

thought that could be related to the context 

and be either in a pictorial, tangible or 

intangible form. Freehand sketching has 

traditionally been regarded as one of the 

fundamental activities in this process of 

ideation. According to Bilda & Demirkan 

(2003), sketching is a way for the designer 

of becoming aware of opportunities and 

solution as well as struggles and challenges. 

Sketching has been considered to not 

support the intuitive creativity that 

freehand sketching makes room for (Bilda 

& Demirkan, 2003). Donald Schön, a 

notable philosopher and professor (Smith, 

2001), has described the conceptual design 

phase involving freehand sketching as a 

reflection-in-action process (Bilda & 

Demirkan, 2003). 

2.7.2 Mood board 

A mood board is a resource for creative 

thinking, used to communicate emotions by 

a visual medium (Chang et al., 2014). Baxter 

(2002) states in his book “Product Design” 

that a mood board tries to define a 

collection of values which will all align with 

the intended customer’s lifestyle and 

values. The impression of a product when 

seen at first sight is an emotional feeling, a 

sentiment. This is called the mood of a 

product (Baxter, 2002). 

2.8 BIOMETRICS 

The project utilises a biometric verification 

system. The fundamentals of such a system 

is described in this chapter. 

2.8.1 Introduction 

Biometrics is the process where individuals 

are automatically recognized founded on 

their unique biological and behavioural 

characteristics like voice, fingerprints, eyes 

(Jain et al., 2000). Et al (ibid) states that 

traditional verification systems involving 

identification cards, pin codes, tokens and 

so on all have disadvantage of being lost, 

being forgotten or being guessed (mainly 

pin codes) by unauthorized persons.



 

A big challenge for biometrical verification 

systems is that the physical appearance 

analysed in the system will change over 

time (Haghighat et al., 2015). When the 

analysed characteristic is compared with 

the sample in the database for verification, 

it might be a false comparison even though 

the person is legitimately authorized.     

2.8.2 Fingerprint readers 

Fingerprint readers have a widespread 

usage (Marasco & Ross, 2014) throughout 

the world. Evolution teaches says that 

human has fingerprint so that we can grab 

things more easily, similar to the pattern in 

the rubber of a tire. The fingerprint consists 

of ridges and valleys and it is the 

composition of those that make the print. 

The ridges and valleys are formed by 

random events inside the womb before the 

human is born, the position of the foetus 

and the properties of the ammoniac fluid 

surrounding the foetus at the precise 

moment of time will determine where 

ridges and valleys will be (Harris, 2002). 

Therefore, every person has a unique 

fingerprint, even identical twins. The 

fingerprint can for that reason be used as 

accurate identification. A fingerprint 

scanner will match the scanned fingerprint 

with a previously stored fingerprint image 

in a database (Marasco & Ross, 2014). The 

two most common types of fingerprint 

scanners are optical and capacitive scanners 

(Harris, 2002).  

 

Figure 8 Fingerprint reader 

According to Harris (2002), an optical 

fingerprint scanner uses light to build up 

the image of the scanned finger similar to a 

digital camera while a capacitive scanner 

makes use of electrical current. A capacitive 

scanner consists of an array of 

semiconductor cells and amplifiers, smaller 

that a ridge. It builds up the fingerprint 

image by measuring the variation in 

voltage sent through the circuit. 

 The distance to the finger from the scanner 

will vary between valleys and ridges and it 

will result in a difference in capacitance 

which will affect the output voltage of the 

circuit. The scanner collects all voltages 

from the cells and determines which 

located a ridge and which cell located a 

valley, and thus the image is built up 

(Harris, 2002).



 

A Capacitive scanner requires a real finger-

type physical shape compared to an optical 

scanner that only requires a varying 

difference in light, which means a 

fingerprint transferred to another medium 

could be used for verification. Therefore, 

Harris means that the capacitive scanner is 

harder to spoof than the optical type, and 

thus a more secure system. A capacitive 

scanner can also be manufactured in a 

smaller size than an optical scanner (Harris, 

2002). 

To match the scanned image of ridges and 

valleys with the sample stored in the 

database, only a few areas of the print is 

analysed. There is too much information in 

a fingerprint to let the analysing computer 

match every detail, it takes either too long 

time or too much computing resources to be 

convenient for most applications. 

According to Jain, A., Hong, L., & Pankanti, 

S., the biometric systems ability to process 

the verification quick can be a critical factor. 

For an ATM application, the time for 

making a verification should not exceed 

one second (Jain et al., 2000). 

Instead of comparing whole images of 

fingerprints, the system matches 

recognizable points of interest, called 

minutiae. Such minutiae are the position of 

the fingerprint where ridges start, end and 

split up (Harris, 2002). 

According to Marasco and Ross, fingerprint 

scanning has due to the widespread usage 

made itself target to techniques of spoofing, 

where unauthorized persons trying to 

capture identities for numerous reasons. 

An ATM with a biometric verification 

system can provide banking to people 

unreached by such services (A & Bhat, 

2013). According to Lakshminarayana Bhat, 

A., & Jayarama Bhat, B., the vanished need 

of remembering PIN codes doesn’t just 

eradicate PIN and card theft but also allows 

people finding it hard to use the keypad 

device of a typical ATM, mainly rural 

people. 

“The illiterate people can easily put their 

thumbs on the pad available at ATM machines 

and proceed further for their transactions.” (A 

& Bhat, 2013) 

2.9 ATM AND ITS PARTS 

ATM is short for Automated Teller 

Machine, and the machine will perform 

some of the tasks a teller at a regular bank 

office would (depending on which bank 

and their services). Such tasks could be 

withdrawing and depositing cash to an 

account, or paying bills, checking balance 

etc.  

However, the most common task is to 

withdraw cash, which according to  

Lakshminarayana Bhat, A., & Jayarama 

Bhat, B., an ATM can perform both quicker 

and with a higher accuracy than a manual 

transfer by a bank teller (A & Bhat, 2013). 

To be able to construct an ATM specialized 

for a certain circumstance such as the 

circumstance in this project, it is important 

to understand how a standard ATM works. 

By investigating the components which 

builds up the system, decisions can be made 

more easily when customizing a mobile 

ATM for 4Ps. 



 

2.9.1 Cardholders User Interface 

A standard ATM has the following 

components located visible on the outside: 

 A card reader 

 A keypad 

 A set of buttons for selections 

 A speaker 

 A digital display 

 A receipt printer 

 A cash dispenser 

 A deposit slot (optional) 

 

Figure 9 ATM Interface 

Jim Bowen, service manager for a company 

selling surveillance and security products 

named GreenLink Technologies, Inc. 

describes the anatomy of a regular ATM as 

having two input devices; a card reader and 

a set of keys. The card reader verifies the 

account information and connects the user 

to its bank for the transaction, and the keys 

are used to verify the owner (PIN code) and 

making choices for the transaction (e.g. how 

much money to withdraw) (Bowen, 2000). 

The regular ATM has four output devices, a 

speaker for oral response (e.g. when 

confirming a choice), a digital screen to 

provide visual feedback of the transaction 

process to the user, a cash dispenser to 

distribute the confirmed amount of cash to 

the user to complete the transaction. A 

receipt printer gives the cardholder paper 

printed receipt that documents the 

transaction. 

2.9.2 ATM inner components 

A standard ATM has the following 

components located on its inside: 

 A cash dispensing unit 

 One or several cassettes filled with 

bills 

 A safe which the cassettes are stored 

in 

 A main control board (computer) 

 A receipt printer 

 A GPS unit (optional) 

 

Figure 10 An ATMs inner components 



 

Nautilus Hyosung, a large Korean 

manufacturer of ATMs, producing more 

than 92,000 units a year  (Nautilus 

Hyosung, n.d.), describes the common 

parts of an ATM in their owner’s Manual 

(ATM-Depot, n.d.). An ATM has a main 

control board, a computer, that runs the 

whole machine such as managing bank 

connections or calculating bills and 

denominations to dispense. The cash 

dispenser gets the bills from a cassette 

loaded with bills. Usually an ATM can store 

1 to 6 cassettes, depending on its size. The 

cassettes are stored in a safe in the lower 

parts of the ATM. Every cassette is either 

filled with one denomination each, or for 

systems that allow it, contains several 

denominations per cassette. 

When a cassette is empty, the ATM will no 

longer be able to dispense cash of the 

runout denomination, and a refill must be 

made. Inside the ATM is also a receipt 

printer (ATM-Depot, n.d.). 

2.9.3 Optional parts for a mobile ATM 

The main control board which controls the 

ATM can be replaced with many kinds of 

computers, as long as it is capable of being 

programed and connected to the ATM 

components needed for the specific 

product. 

2.10 Qualitative and quantitative 
research 

Two common approaches to research is 

qualitative and quantitative. 

Qualitative research aims to understand 

and answer why-, and how-based 

questions (McCusker & Gunaydin, 2014).  

A quantitative research usually utilises 

empirical data and measurements to 

answer questions (McCusker & Gunaydin, 

2014). 

2.11 Interviews 

There are different types of interviewing 

strategies that are more or less suitable to a 

given occasion. 

2.11.1 Structured interviews 

A structured interview is when an 

interview is setup to be as similar as 

possible in terms of questions asked, 

wording and order for every one of the 

interviewed participants (Doody & 

Noonan, 2013). Doody and Noonan (2013) 

states that a structured interview will be 

easier for the interviewer to control the 

topic of discussion which will make it easier 

to compare the results of several interviews.  

Because a structured interview is strictly 

following a schedule, there is not much 

space for the interviewed participant to add 

personal answers, and the result might not 

be suitable for a qualitative research 

(Doody & Noonan, 2013). 

 

Figure 11 A structured interview in action 



 

2.11.2 Unstructured Interviews 

An unstructured interview is often 

misbelieved to have no structure at all. 

Now, they do have structure but is not as 

guiding in the question as a structured 

interview (Doody & Noonan, 2013). The 

beginning of an unstructured interview is 

usually broad and wide in its certain field 

of topic. Depending what the interviewee 

will answer, the interviewer might alter or 

change the intended following questions to 

allow the interviewed participant 

expressing themselves even further (Doody 

& Noonan, 2013). The data gathered from 

an unstructured interview might, according 

to Doody and Noonan (2013) be of a higher 

quality, but because of that richer data also 

harder to process than the data coming 

from a structured interview. It is harder for 

the interviewer to conduct an unstructured 

interview compared to its counterpart (the 

structured interview), because the 

interviewer needs to listen more carefully to 

the interviewed participant answers and 

process the answers simultaneously to be 

able to construct questions to follow up, 

wherever the topic is heading.  

2.12 Surveys 

Surveys are a research tool that can be used 

to acquire and process information and 

data (Keiser, 2016). When conducting a 

survey, the researcher typically handles a 

questionnaire, which can be in both digital 

and analogue nature, to a sample group 

within the target group for the research 

(Barribeau et al., 2012).  

One objective when handling a research of 

the quantifiable nature within the human 

sciences is to use the acquired research data 

and numbers either to prove or disapprove 

a theory or idea (McCusker & Gunaydin, 

2014). It is, according to Barribeau et al., 

(2012), by use surveys easy to collect a large 

amount of quantitative data for research. 

When conducting surveys, it is important to 

know what kind of survey to use, 

depending on the study since there are 

different techniques that are appropriate for 

different fields. After choosing a proper 

survey method, e.g. written, oral or 

electronic, the researcher must also know 

how to collect and process the data for 

analysis and summarisation. Microsoft 

Excel is a great tool for managing a large 

number of unstructured, quantitative data 

(Keiser, 2016). 

 

Figure 12 A survey printed on paper 

When the researcher has determined what 

survey model that will be used to conduct 

the study, the questionnaire will need to be 

designed properly to reach out to the right 

target group for the research. Once the 

survey has begun, it is impossible to adjust 

questions or edit the basic fundamentals of 

the questioner in order to keep the data 

standardized (Barribeau et al., 2012). 



 

Four attributes are especially important to 

consider: 

 understanding the audience 

 understanding the questions and the 

medium which they are distributed 

by 

 understanding the cost of the research 

 understanding the pairing of the right 

survey instrument with the research 

question. 

(Barribeau et al., 2012). 

When analysing survey results after a 

conducted survey, it is an advantage if the 

process of analysation has been considered 

while designing the questionnaire because 

data from a survey can be more or less easy 

to evaluate. 

2.13 Shadowing 

Shadowing is a qualitative research method 

that acquires an insight in users’ actions 

when performing a task, the information 

might differ from what they think and say 

that they do (Recknagel, n.d.). It is a 

technique that is well suited in this project 

since the beneficiaries’ instinctive 

behaviour will be a part of the foundation 

of which the solution will be based upon. 

When conducting research through the 

shadowing method, the research will act 

like a shadow of the research target group, 

usually a member of an organisation such 

as a workforce or a community (Mcdonald 

et al., 2005). The researcher will follow the 

targeted individual and witness everything 

that the target does during the time it is 

being shadowed. According to McDonald 

(2005), a shadowing session can be 

conducted for a shorter period of time such 

as a day shift, to a whole month. The 

process of shadowing will be as diverse as 

the targets tasks, actions and performance; 

it can be stationary or on the move. During 

the shadowing, the researcher should ask 

questions to clarify what and why the user 

is doing, such as what is being written in an 

email, why the buttons are being pushed in 

a certain sequence etc. (Mcdonald et al., 

2005). According to Elizabeth Quinlan (2008) 

 “As a data collection strategy, shadowing is 

particularly suitable to answering research 

questions where the unit of analysis is not the 

individual but the social relation; positions are 

explored within a complex of interrelated 

processes.” (Quinlan, 2008). 

Quantitative research, e.g. a survey, does 

analyse and measure numeric data by 

quantities but it can also characterise and 

categorise those data acquired, which is 

non-numerical data. Equally, qualitative 

studies explore research questions more in 

depth, trying to understand e.g. why and 

how which is non-numerical data, but it 

does also count (Landrum & Garza, 2015).       

2.14 Computer aided design (CAD) 

Computer aided design (CAD) can be 

defined as the support of a computer 

system in a design process. A computer 

model can be used to assist the creational 

process, adjustment, investigation and/or 

optimisation of a design (Sarcar et al., 2008).  



 

 

Figure 13 A car wheel CAD model 

A CAD model can also be used for 

evaluating and communicating ideas 

between people, anytime in the design 

process. CAD is nowadays a useful tool that 

is being widely used in product 

development industries (Pan et al., 2016). 

The physical output of CAD work can be in 

e.g. printed drafts and visualizations or a 

3d-printed object such as a prototype or 

functional model. 

2.16 Aspects of form 

Form has a big impact on how a design is 

perceived and an aesthetic design can seem 

to be easier to use compared to a lesser 

aesthetic one (Lidwell et al., 2010). 

Attractive things work better. A study 

made in Japan show that, when an ATM is 

providing the user with an appealing 

interface (e.g. screens and buttons arranged 

in a nice-looking manner), it is perceived to 

be easier to use (Don Norman, 2002). 

2.17 Material 

Materials motivated to be used in this 

project is described here. 

2.17.1 ABS 

ABS is a thermoplastic material and is short 

for Acrylonitrile-Butadiene-Styrene. The 

thermoplastic is non transparent and easy 

to produce (PlasticsEurope, n.d.). 

Some properties of ABS feature: 

 impact resistance  

 high surface quality  

 resistance against heat 

 resistance against chemicals  

 clear colors  

 dimensional stability 

Products manufactured in ABS is usually 

produced with extrusion or injection 

molding (PlasticsEurope, n.d.). 

2.17.2 TPU 

TPU is a thermoplastic elastomer made of 

polyurethane plastic and is short for 

thermoplastic polyurethane. The 

characteristics of TPU are varied since the 

material can be made soft as rubber and 

hard as a rigid thermoplastic 

(HUNTSMAN, 2010) 

Soft TPU materials are up to 25 times less 

toxic compared to other popular materials 

with soft characteristics such as PUR foams 

(Lithner, 2011). 

2.17.3 Aluminum magnesium alloy  

Aluminium-alloy 520 is aluminium alloyed 

with magnesium, a widely used element in 

alloys which adds significant 

improvements of the aluminium’s tensile 

strength (minimum 290mpa) and yield 

(minimum 152mpa) (Engineers Edge, n.d.)



 

3 Method and Implementation 
This chapter describes the way that the project has been conducted by reviewing the methods 

used. The methods are described in chronological order throughout the progression of the 

project. 

 

Figure 14 Process of the project 

3.1 PROCESS 

This project used a structured design 

process with defined phases and a set of 

activities to be conducted during every 

phase. This process is a general product 

development process and was chosen was 

chosen due to its adaptability throughout 

the project, since the initial project 

description was vague. 

3.2 PROJECT PLANNING 

A project plan was formulated in the early 

stages of the project. The defined the 

projects process and described the phases 

briefly as well as an introduction to the 

project. 

Phases were described with their content 

and what result to expect after the phase 

has been completed: 

 Literature studies – a broader 

knowledge 

 Context – a broader knowledge of the 

issues in 4Ps and the people related 

to it 

 Ideation and concept generation – a 

conceptual solution 

 Detail planning and production – a 

detailed conceptual solution 

 Implementation – the presentation of 

the conceptual solution to DSWD. 

The project has a plan that has been revised 

several times throughout the project. 

3.3 LITERATURE REVIEW 

The literature studies needed to build up 

the knowledgebase base for the project is 

mainly conducted by reading and 

reviewing scientific articles, academic 

journals and books. Academic sources and 

search engines, such as the library at Luleå 

University of Technology. 

The search for appropriate articles is made 

by searching for appropriate keywords; e.g. 

an article about structured interviews may 

be found by searching for: structured, 

interview, interviews, qualitative, research. 



 

When an appropriate article is found, it is 

added to a library of articles in the software 

Mendeley which recognizes the article, 

topic, author etc. The Mendeley software 

will, upon request of the user, find and 

advice about similar articles in the same 

field. 

3.3 CONTEXT AND ANALYSIS 

It is important to understand in what 

context the project is being conducted in to 

ensure that the result is a significant 

solution to the occasional issues, problems 

and challenges. To understand the true 

nature of the challenges, field studies and 

observations have been conducted to gather 

essential information in both qualitative 

and quantitative form. 

The data collected has been analysed in 

different ways depending on the nature of 

the data itself, e.g. qualitative or 

quantitative.  

3.3.1 Surveys 

Surveys have been answered by 403 

beneficiaries in 4Ps (representing 403 

households) in several different settings, 

from city residents to villagers living far up 

in mountainous areas. These answers are 

building up the quantitative research base 

and the data is analysed and compared 

between different regions and settings to 

find reasons behind certain behaviours 

such as withdrawing cash by oneself or 

sending a carrier. The survey has been 

constructed to also acquire information of 

the potential user’s technological 

background and skill in operating systems 

involving modern technology such as cell 

phones. 

3.3.2 Interviews 

An interview is the meeting of two or more 

persons, where one (the interviewer) 

acquires information from the other (the 

interviewee) by asking questions (Merriam-

Webster, n.d.). Interviews can be conducted 

in different ways, depending on what 

information the interviewer wants to 

obtain. 

Interviews have been conducted, both 

structured and unstructured as well as 

individual and per group. 24 individuals 

have been interviewed, both beneficiaries 

and DSWD personnel as well as other 

important people connected to the project. 

The interviews have taken place in DSWD 

offices, facilities at Mapúa Institute of 

Technology and in several barangays, both 

rural and in the denser populated areas (a 

barangay is the smallest portion of the 

Filipino society, similar to 

neighbourhoods). 

 Nine beneficiaries have been 

interviewed solo in different 

barangays 

 Three beneficiaries have completed a 

group interview 

 Ten DSWD personnel have completed 

two group interviews with five 

personnel per interview and 

municipality 

 Two people on a higher governmental 

level have been interviewed for a 

total of three times. 

The interviews have been conducted in 

English and/or local dialects with 

translator. 



 

The interviews with the potential main 

group of users, the 4Ps beneficiaries, have 

included probing questions about how 

users are used to receive their cash grant. 

Other information probed for is an average 

standpoint to technology, the average will 

to learn and the ambience surrounding the 

topic. Is there a will to be included more in 

the modern society? The interview also 

probes for advice on how to transport small 

but heavy objects, such as the proposed 

mobile ATM from Mapúa Institute of 

Technology (MIT). For interview questions 

in detail, see Appendix 2 – Interviews. 

The second group of important people 

related to the project is the DSWD, who are 

managing the whole 4Ps and are likely to be 

responsible for the mobile ATMs operation

 once it is developed and brought into 

service. The purpose of the interview is to 

develop an understanding of the political 

structure within the governmental 

organisation. The interview also asks the 

DSWD personnel to describe their own idea 

of a mobile ATM; what does it look like, 

work, being transported etc. The interviews 

have been trying to get the personnel’s 

ideas and recommendations since they are 

the main group of people that knows the 

targeted users best. 

All groups have been asked questions 

about security matters and their answers 

have been analysed to generate an idea of in 

what level the project would need to 

consider security issues.

Figure 15 Group interview with DSWD personnel in Dagami municipality 



 

Other important people that have been 

interviewed are the engineers at MIT and 

the person responsible for the mobile ATM 

project, Ms. Jescyn at Leyte Tourism and 

Investment centre. The information probed 

for in these two groups has mainly been 

about the project structure, a clear problem 

formulation and the reasons behind certain 

decisions in the design. 

3.3.3 Field studies 

Other than interviews, photographic 

documentation has been performed by 

visiting the environments of the societies 

affected of the project, and captured with a 

DSLR camera system. The photographs 

have also been used as material for 

stimulating consultation meetings and 

conversations with other people related to 

the project. 

Since there has been no clear definition of 

order in the project, the context phase has 

also been used to define and understand the 

problems and issues related to the 4Ps, and 

why a mobile ATM would be an 

appropriate solution to solve these 

problem. 

3.3.4 Shadowing 

Shadowing is a method that is used to 

acquire qualitative research by following a 

targeted individual and recording a series 

of actions. The data is highly detailed and 

gives the researcher a first-hand idea of a 

process (Mcdonald et al., 2005). 

Figure 16 Barangay Aroroy, where many residents are enrolled in 4Ps 



 

The shadowing was conducted at the 

municipality of Tacloban in the province of 

Leyte at March 29 to March 30 in the year 

2016. The location and event of the 

shadowing was the release of cash grants 

located at the yard of DSWD’s regional 

office at Leyte. The targeted individuals to 

shadow were all being 4Ps beneficiaries that 

could communicate in English. An 

interpreter from the DSWD was present 

upon need to translate from the local dialect 

Waray-Waray to English. The individuals 

shadowed were from all age groups: that is 

young, mid-aged and old. Access to witness 

the disbursements of cash grants has been 

secured by the DSWD 4Ps regional office of 

Leyte.  

Before the shadowing commenced, an 

introduction was briefed to the targeted 

individuals. The briefing contained the 

background and introduction of the mobile 

ATM project, the researcher and the 

purpose of the shadowing session. By 

introducing the project and the researcher 

to the targeted individuals, a bond of trust 

can be developed between the individual 

and the researcher, and by so enhance the 

quality of the research (Recknagel, n.d.). 

After once again declaring the background 

and the purpose of the project and 

shadowing, the beneficiary was promised 

that the process will be free of hassle. 

When the shadowing began, the researcher 

followed the targeted individual’s every 

move, from the arrival to the pay-site until 

the beneficiary left the area with a cash 

grant. The individual was asked to 

comment and explain every action 

performed to complete the task of acquiring 

the cash grant. The information was 

recorded with motion picture and sound 

(video), still photography and written notes 

by the researcher. After every session of 

shadowing an individual, the researcher 

made a summarized note explaining 

personal reactions, quick conclusions and 

ideas of interest. 

The material and information collected 

from the research was then processed. 

Behaviours and processes were mapped 

and conclusions made from the analysis of 

the acquired information assisted in the 

creation of storyboards and personas. 

Storyboards are a way of displaying a series 

or combination of actions (reference). 

Personas is a technique used to define 

generalised users and target groups 

(reference).    

3.3.5 Clustering 

To understand what factors in the 

beneficiaries’ situation stimulate what 

behaviour, the quantitative data collected 

form the surveys have been processed in a 

clustering analysis. Clustering is a way of 

analysing quantitative data. The target is to 

discover relationships between several 

different factors by assigning samples with 

similarities to clusters (Amar et al., 2005). 

3..3.6 Compute derived value 

A statistical overview of the beneficiaries’ 

situation has been conducted by using the 

compute derived value technique. The 

compute derived value analysing strategy 

is suitable for finding average and getting 

more insight into the data (Amar et al., 

2005).



 

3.3.7 Correlation 

The quantitative data has been handled 

through a correlation analysis to examine 

the possibilities that certain factors affect 

other factors. This has been done solely and 

in combination with the clustering and 

compute derived value techniques. The 

correlation technique is a way to determine 

important relationships between several 

attributes in a collection of quantitative data 

(Amar et al., 2005). 

3.6 IDEA AND CONCEPT 

DEVELOPMENT 

The second phase in the design process, the 

development of ideas, has been conducted 

by utilizing a set of strategies. The strategies 

are scientifically proven to be suitable to the 

conditions of the project.  

The concept development consisted of 

several methods to refine the concepts and 

finally evaluate what concept to develop 

further. 

3.6.1 Brainstorming 

Brainstorming is a method to develop 

creative ideas. It intends to create an 

informal and accepting environment for 

lateral thinking where participants can 

unleash their minds without the fear of 

being judged of other participants (Naser & 

Almutairi, 2015).  

Alex Osborn, a famous name in the field of 

creative methods and author of the book 

Applied Imagination where he states four 

proposed rules for a session of 

brainstorming which are the following:  

 No criticism of ideas 

 Go for large quantities of ideas 

 Build on each other’s ideas 

 Encourage wild and exaggerated 

ideas 

(Ltd., 1997; Sutton & Hargadon, 1996). 

Brainstorming was used in the ideation 

phase of the project when a lot of different 

ideas was needed as input. 

3.6.2 Sketches and models 

Freehand sketching is a way to visualize 

ideas and thoughts (Bilda & Demirkan, 

2003). Sketching is usually done in early 

stages of design to express and explore 

conceptual solution and contexts.  

Several sketching sessions have been 

conducted in the project to develop and 

explore ideas, and also to visualize already 

existing ideas and concepts. The 

visualizations are good for communicating 

results with other people related to the 

project, such as the customer and 

supervisors. 

3.6.3 Mood boards 

Mood boards is a collection of one or 

several pictures used to visually 

communicate an overall set of feelings and 

emotions. It is used to express an ambience 

or a feeling through visual means and can 

be a platform of communication between 

different parts of a design project (Chang et 

al., 2014), (Baxter, 2002). A mood board was 

created correlating to transcriptions of 

conducted interviews during the first field 

studies in Leyte. 

3.6.4 Computer modelling 

Computer modelling, or CAD, is a way of 

bringing the design into a digital 

environment. 



 

The ability to use software tools allows for 

advanced model making, saving both 

money and time. A CAD model can also be 

used for simulation, evaluation and 

development of different concepts without 

having to manufacture any physical model 

for testing until later in the process (Pan et 

al., 2016). 

3.6.5 Computer aided visualisation 

The computer is a powerful tool to create a 

communication material for expressing 

emotions associated with an idea or 

concept. By making a visualisation created 

in the computer, the designer can 

conveniently express ideas in further detail, 

or sell in the ideas to clients. A computer 

aided visualisation can reveal details not 

obvious in 2d and is generally a time- and 

money saving activity (Gould, 1998). 

3.6.6 Concept evaluation 

When concepts have been generated and 

defined, they are evaluated against each 

other to determine which concept is best 

suited to address the issues stated for this 

project. The concepts are by this time 

considered to be able to have the same 

essential components such as dispenser and 

a computer running the system; what 

differs the concepts is the ‘casing’ of the 

essential components and the way it allows 

them to suit certain situations. 

The three concepts were processed through 

a theoretical scenario with challenges that 

defines the properties of the project. A score 

ranging from 0 to 2 was given depending on 

how well the concept would perform on the 

given challenge in the theoretical scenario. 

There were a total of five challenges of 

equal importance in the theoretical 

scenario. When each concept had been 

processed through the theoretical scenario, 

the score obtained from each challenge was 

summed up to be compared with the other 

concepts. The concept with the highest 

ranking score in the evaluation was 

promoted to detail development. 

The theoretical challenges in the evaluation 

process was related to five properties of 

importance: 

 Adaptability 

 Cost 

 Movability 

 Suitability for rural areas 

 Safety 

Adaptability in terms of ‘How easy can it be 

adapted to other situations regarding to 

general modification of a circumstance such 

as transportation issues’. 

Cost in terms of ‘How much does it cost to 

produce and to own’. 

Movability in terms of ‘How easy can it be 

moved in terms of weight and flexibility’. 

Suitability for rural areas in terms of ‘How 

suitable is it to be transported to a rural area 

with lack of roads’. 

Safety in terms of ‘How safe is it in terms of 

difficulty of stealing’. 

When the winning concept had been 

elected, it was carefully reviewed in terms 

of aligning with the aims and goals of the 

project before proceeding to the next phase, 

detail development.



 

3.6.7 Mock-up 

A mock-up was made to test a ‘wild’ idea, 

the concept ‘Backpack’. The mock-up was 

made around a full-scale model of the F53 

cash dispenser. 

During the concept development, the 

mock-up was used not only as evaluation of 

a concept, it also inspired new ideas, 

modification and improvement of the 

concept. 

 

Figure 17 A mockup for an early concept ‘Backpack’ 

3.8 DETAIL DESIGN 

Detail development of the elected concept 

proceeded with assistance from several 

companies to realise the idea. CAD files 

were acquired through the North American 

company ARCA together with valuable 

information about the cash dispensing unit 

F53, manufactured by the Japanese 

company Fujitsu. The F53 is compatible 

through both serial and USB ports which 

allows it to be controlled by almost any 

modern computer. The computer 

‘Raspberry Pi 3 Model B’ is a lightweight 

single board computer that has the size of a 

credit card and weighs 45 grams. It has 4 

USB ports for fingerprint scanner, the f53 

and two additional for later modification or 

administrative purposes such as 

programing and emergency maintenance. 

The computer also features an HDMI port 

for a digital display connection. It is 

powered by 5V at 2.5 ampere trough a 

micro USB socket, similar to modern cell 

phone chargers. 

The F53 holds two cassettes of cash that can 

house different denominations. 

A Swedish company StrongPoint, 

manufacturer of ATM cash cassettes with 

exploding colour dies as a safety feature has 

been contacted and consulted regarding the 

availability of such cassettes for the Fujitsu 

F53 dispenser. 

3.8.1 Computer aided design and 
visualisation 

The ideas from the conceptual level have 

been imported into a 3d modelling 

environment to develop the design in-

depth detail. The original CAD models of 

the F53 dispenser has been imported to 

support the construction of the casing. CAD 

models have also been acquired for the 

computer (Raspberry Pi 3 Model B) and a 7” 

touchscreen display, officially built for the 

Raspberry Pi. 

The software that has been used is Siemens 

NX version 10. The casing and backpack 

solution has been modelled from sketches 

and refined during CAD sessions. 



 

To realise the idea, the parts have been 

fitted and connected together, making sure 

that the concept is realistic and possible to 

manufacture. The different parts are 

assigned material properties to determine 

statistics like mass. 

Models are made as solid models in a 

parametric manner with numbered 

expressions to constrain the 3d geometries. 

The models are then assembled as 

components in a 3d assembly. 

To visualise the concept, the assembly is 

animated and rendered in a rendering 

software named Keyshot 6 by Luxion. 

Materials and textures are assigned to 

imported parts in the assembly. 

Environment and lightning can be set 

accordingly to create a realistic 3d 

appearance. The scenes with models and 

environments in Keyshot 6 are rendered as 

still pictures and animations to present the 

concepts in a visual manner. 

3.8.2 Client consultation 

Main client, the DSWD at Leyte, are 

consulted mainly through interviews 

conducted locally at their office. 

The DSWD are also consulted through the 

3rd Social Welfare Officer, Mom Paula Unay 

who is in command of the 4Ps operation in 

region 8 of the Philippines. 

 

Figure 18 Mom Paula Unay 

  



 

4 Results 
This chapter covers the results of the project. The results are of different character depending 

on the way that they have been acquired and in what medium they are existing, e.g. surveys 

presenting numbers, interviews presenting stories, concepts presenting renderings etc. 

 

Figure 19 Barangay Aroroy, Masbate. A rural society locations visited during field studies 

 

4.1 RESULTS OF CONTEXT AND 

ANALYSIS 

The first phase of the project is consisting of 

information gathering to define issues and 

reasons behind them. It is crucial to 

understand “what” and “why” to see the 

opportunities for improvement and 

solution to any situation. 

4.1.1 Survey 

The survey answered by 402 beneficiaries 

gave a clear view of issues and problems 

occurring within the program regarding the 

withdrawal from ATMs. To get significant 

numbers, 18 random samples have been 

collected each from all seven 

municipalities: Alang-Alang, Dagami, 

Paglaum, Liberty, Salvacion, San Antonio 

and Burauen. 



 

This gives a total number of 126 entries 

equally distributed among the 

municipalities. Beneficiaries living in areas 

using the OTC pay site rather than ATM has 

answered the ATM related questions as if 

they were using an ATM to claim their 

grant. 

General questions about the household 

 The average age of the beneficiary is 

41 years, ranging from 21 to 64 (15 to 

76 throughout the full 402 entries 

survey).  

 Nine out of ten (89%) of the 

beneficiaries are women. 

 2% of the beneficiaries have a full-time 

job. 

 One third (33%) of the beneficiaries 

have a part-time job. 

Questions about the procedure of 

claiming a cash grant 

 57% are always claiming their cash-

grant by themselves, instead of 

sending a carrier, pawning their cash 

card or getting the cash grant 

through the barangay leader. 

o 36% are sometimes claiming 

their cash grant by 

themselves. 

o 7% are never claiming their 

cash grant by themselves. 

 Two thirds feel safe using the ATM in 

terms of getting robbed. That means 

33 % are afraid of getting robbed 

while withdrawing and returning 

home. 

Figure 20 4Ps beneficiaries answering a survey 



 

 Nine out of every ten persons (88%) 

trust the ATM. 

 Six out of ten (61%) know how to use 

the ATM. 

 On average, the time traveling one 

way to the ATM where the 

beneficiary can withdraw their cash 

grant is spread equally; one third 

says it takes 15 to 30 minutes, one 

third 30 minutes to one hour and one 

third has a one hour plus travel time 

one way. 

 The average fare one way is 104 pesos, 

and the average fare one way for the 

most distant municipalities is 300 

pesos. 

 82% believe that a mobile ATM 

(MATM) would improve their life 

situation. 

Questions about modern technology 

habits and knowledge 

 60% of the households own a cell 

phone (not smart phone). 

 91% of the beneficiaries have never 

used a computer before. 

The answers from people saying that they 

never used the ATM have been analysed 

and compared with the answers from 

people saying that they have used the ATM 

 51% of the households own a cell 

phone (17% less than people that 

have used an ATM) 

 45% feel safe about using an ATM 

(35% less than people that have used 

an ATM) 

 15% of the people do not trust the 

ATM (9% more than people that 

have used an ATM) 

Figure 21 Graph comparing answers between ATM users (blue) and non-users (orange) 



 

 The average fare for traveling to the 

ATM one way is 75 pesos (23 pesos 

less than people that have used an 

ATM) 

 89% are worrying about holdups (9% 

more than people that have used an 

ATM)  

 

Figure 22 4Ps beneficiaries get an introduction of 

the survey before answering it 

See appendix 1 – Surveys for more detailed 

results and survey questions. 

4.1.2 Interviews 

The interviews conducted with both 

beneficiaries and DSWD personnel.  

Nine beneficiaries were interviewed solo 

and three beneficiaries were interviewed in 

group. 

A total of five interviews have been 

conducted with DSWD personnel. Two of 

them are group interviews having five 

interviewees both. The other three 

interviews are solo interviews with people 

responsible for 4Ps on a governmental 

level. 

Interviews with beneficiaries 

Many beneficiaries state that they prefer a 

ATM solution above an over-the-counter 

solution due to the freedom of choice what 

time to withdraw and less people in line 

than in a bank office. 

Several beneficiaries know what fingerprint 

scanning is. 

4Ps are improving the life situation for 

everyone. The parents teach each other 

what they have learned in the family 

development sessions. The program gives 

hope that a brighter future awaits the 

children. 

Many beneficiaries are witnessing that after 

they enrolled in 4Ps, they were able to 

continuously send their children to school. 

That is something that they themselves 

never had the opportunity to do as kids.  

Some municipalities with beneficiaries 

have an over-the-counter system where the 

beneficiaries gather at a pay-site, e.g. the 

towns gym (a gym is a concrete plateau, 

usually with a basketball field and a roof for 

sun and rain coverage). The pay-out 

procedure usually takes a day per 

municipality, handling about 2000 

beneficiaries. 

A reason for being afraid and nervous to 

use an ATM is the fear of the ATM 

capturing the cash card. 

Security as a concept is a big issue for the 

beneficiaries, for them and the money. 

Many beneficiaries mention a feeling of 

being grateful to their religion 

(Christianity). It is common that the 

beneficiaries are spiritually active. 

Some beneficiaries prefer to use an ATM 

rather than OTC due to the ability to choose 

how much to withdraw from the account. 

An OTC procedure will give the whole 

cash-grant. In an ATM, some people 

withdraw a portion only, and thereby uses 

the ATM as a tool for budgeting. 



 

Some mention that money “on the hand” is 

easier spent than the money on the cash 

card. 

Beneficiaries often think that new 

technology is an exciting thing. The usual 

impression acquired throughout the 

interviews among the rural area citizens is 

that there is an ‘eager drive to learn’. 

Beneficiaries are not claimed to be afraid, as 

long as they are provided with sufficient 

instructions and a helpful personnel to 

teach them a new thing.  

Many interviewees state the importance of 

the cash-grant being easy to claim, with a 

high error tolerance and in a way that the 

money ‘won’t be lost’, e.g. the ATM 

machine that captures the cash card after 

three faulty PIN entries. 

The OTC procedures usually have very 

long lines. 

Some beneficiaries are stating a concern 

about a mobile ATM due to “bad people” 

(robbers) around and an imagined lack of 

security guards. Downtown, there are lots 

of security officers and CCTV’s 

(surveillance cameras). A solid 

communication with the barangay 

chairman (local political leader of the 

barangay) of the area where the MATM is 

to be brought could be a good idea in 

attempts to enhance the security for the 

MATM and the people around it. It is 

suggested that barangay officials could 

fetch the MATM and bring it to their local 

barangay. 

Figure 23 Interview with a 4Ps beneficiary 



 

Some beneficiaries living in rural areas will 

use public transportation to claim their 

cash-grant in the big cities. In areas where 

public transportation is not available, 

motorcycles with driver can be rented for 

one-way and round-trips. 

It happens that beneficiaries are confused 

with ATMs, knowing which buttons to 

press etc. They usually call nearby guards 

for assistance in that case. 

Beneficiaries that are feeling insecure with 

using an ATM sometimes brings a more 

experienced friend as a tutor. 

Even though some beneficiaries trust an 

ATM, they are afraid that they will do 

something wrong and the ATM will 

capture their card. 

The ATM and OTC procedures are 

different. As of now, barangays and 

municipalities that are using the OTC 

system usually have a local pay-site in the 

barangays gym, while municipalities using 

ATM will have the beneficiaries go to an 

ATM to claim their cash grant. The usual 

impression of an OTC procedure is that it is 

much easier to claim their cash-grant 

compared to the ATM system. 

Some barangay officials withdrawing the 

cash-grants for the beneficiaries will charge 

a percentage fee for the service. 

Beneficiaries can pawn their cash-card for a 

sack of rice or some amount of money, or 

both. Some beneficiaries are aware of 

fingerprint scanning and there is a belief 

that it can lessen the pawning instances. 

Many beneficiaries express their excitement 

to be challenged and learn something 

utilizing modern technology, but there is 

usually a request for good tutorials and 

briefing about new procedures that they 

need to learn. People are excited but also 

afraid to do wrong. Some beneficiaries 

cannot read or write so a need for assistance 

is usually mentioned. 

After a rural area beneficiary has been 

acquiring their cash-grant in a city, e.g. 

Tacloban, it is common that they will do a 

major grocery shopping before returning 

back to the rural area. The availability to 

choose between different food is much 

larger in the cities. 

Some beneficiaries have knowledge about 

fingerprint scanning due to elections in the 

region. 

Interviews with personnel 

According to interviewed DSWD 

personnel, being employed as a social 

worker is challenging but rewarding. They 

are dealing with different kinds of people 

that has all have a lot of feelings and 

emotions. It is a fulfilling job to help less 

privileged people, especially the very poor 

ones living in rural areas that only are 

accessible by ‘rocky roads’. 

There are many reasons why beneficiaries 

living in rural areas are delayed in being 

accustomed to modern day technology. The 

economical factor is limiting the families to 

buy a cell phone or computer, but there is 

also a problem for people owning a cell 

phone; there is usually no cell phone 

network signal in rural areas, especially 

mountainous places. The cell phone owners 

of these areas have to travel to specific 

places that are known to have a cell phone 

signal to communicate with their device. 



 

DSWD workers often see their beneficiaries 

amazed and curios when encountering 

something new. It is not unusual that they 

will need the aid of their children to help 

them use or understand the new object. The 

children can for example be the ones to 

manage the parents’ communication on the 

parents own cell phones. 

 

Figure 24 Interviews with DSWD personnel 

Beneficiaries would not refuse to learn a 

new system or product, as long as there is a 

demonstration or a tutor to guide them 

through the process until they have learned 

enough to master it themselves. 

According to the DSWD personnel, it is of 

utmost importance that a new system or 

consumer product is easy to learn and to 

use. It is mentioned several times that the 

beneficiaries have quite a small image of the 

surrounding world, it is important to 

consider what they can relate to in terms of 

design to achieve a better level of 

understanding.  

Many personnel agree that visually 

simulated demonstrations are more 

effective than written ones when it comes to 

familiarizing the beneficiaries with a new 

system. 

Some workers at DSWD agree that a mobile 

ATM could be brought to the municipality 

by truck with an escort, and then carried 

around between the barangays within the 

municipality. This is with concern for the 

safety in terms of not getting robbed 

between the main town Tacloban (where 

the money is withdrawn before a release of 

cash-grants) and the far municipality. 

There are some ideas that the use of a 

mobile ATM would proceed similar to the 

OTC procedure with the exception of being 

a lot quicker. The municipal link within the 

DSWD are visualising themselves being the 

ones to set up and supervise the operation 

of a mobile ATM. 

The presence of guards, according to 

personnel within the DSWD, is necessary to 

maintain the security of the beneficiaries, 

DSWD workers and the mobile ATM. 

Robbers whose aim is to steal the money for 

4Ps beneficiaries are considered bright 

minded and present a potential threat. They 

can be armed with guns and wait along 

roads for hold-ups. 

When a municipality cluster its barangay 

for a release of the cash-grants, usually the 

furthest barangays will be served first. 

The personnel at DSWD think that a mobile 

ATM can help the beneficiaries’ situation. 

Pawning and replacement of lost cash-

cards because of failure in entering PIN 

codes made the current system less effective 

than what was hoped for during the 

introduction five years ago, 2011.  

Entrusted persons in a barangay, so called 

parent leaders, offered help to beneficiaries 

not knowledgeable on how to us an ATM. 



 

They collected cash cards and brought back 

the allowance but deducted quite a large 

percent as service fee, against the will of the 

beneficiaries. 

The replacement time for a lost cash card 

could take between 6 months to a year. 

All personnel agree that the municipal gym 

is a good location for a pay-site. 

 

Figure 25 Beneficiaries gathered inside a typical 

municipal gym 

4.1.3 Observations 

During the release of cash grants in 

Tacloban March 29 and 30, the following 

information was acquired through 

shadowing and quick, one question 

surveys. 

The beneficiaries’ process of acquiring their 

cash-grant after arriving to the pay-site is 

divided in two phases: the verification and 

sign-in phase and the claiming phase. 

Before each phase the beneficiary must fall 

in line and wait for its turn. 

The first phase, verification and sign-in has 

the following process: 

 Fall in line. 

 Verify their identity and present a 4Ps 

ID card to a DSWD worker. 

 Sign a receipt of acknowledgment 

(AR) that they will receive their 

specific amount of cash. 

 The DSWD worker signs the AR. 

 Sign an attendance sheet. 

The second phase, the claiming of the cash-

grant, consists of: 

 Fall in line. 

 Verify their identity and present a 4Ps 

ID card to the teller. 

 Present their signed AR’s to the teller. 

 The teller signs the AR and stamps it 

PAID 

 The beneficiary claims its cash-grant 

from the teller and leaves the area. 

The average time for a beneficiary to sign 

the AR and attendance sheet is 2 minutes.  

The average time for a teller to handle a 

beneficiary is one and a half minute. 

The average total time for a beneficiary is 4 

and a half hours. 

 

Figure 26 A 4Ps beneficiary waiting 



 

According to live measurements and quick 

surveys by a 4Ps pay-site, the average 

percentage for time waiting per beneficiary 

is 99.987% of the total time. 

4.2 RESULTS OF IDEA AND 

CONCEPT DEVELOPMENT 

The results from the idea and concept 

development phases. 

4.2.1 Brainstorming 

The brainstorming session conducted in 

Manila the 2nd of April generated ideas and 

interesting discussions on topics related to 

the design of a mobile ATM. This inspired 

the growth of new ideas and the future 

development of already existing ones. 

4.2.2 Sketches 

Sketching has been a tool of continuous 

iteration as the project has progressed. New 

ideas are in the majority of cases first drawn 

by pen and paper before refining the ideas 

into marker drawings or detail 

development in CAD software. The 

sketches have been scanned and used as 

templates and for determining aspect ratios 

as well.  

See sketches in Appendix 3 - Sketches. 

4.2.4 Computer aided design and 
visualisation 

CAD software has been used to realise 

ideas into a 3d environment. The 3d models 

have been used for evaluation of concepts 

and rendered to communicate ideas 

visually with people within the project. 

See renderings in 4.4 – FINAL RESULT and 

Appendix 4 - Renderings. 

4.2.5 Concepts 

The concept development resulted in three 

concepts. Three concepts that all fulfilled 

the requirements acquired and formulated 

from the first phase, the research and data 

collection. 

The concepts have been differing from one 

another in terms of transportation abilities. 

All the internal components such as the bill 

dispensing unit, screen, computer, power 

adapter and fingerprint scanner is assumed 

to be of similar type. 

All concepts are thought to be brought by a 

caravan of DSWD workers escorted by 

security guards and/or police. 

 

Figure 27 Early conceptual sketch 

The concepts are all utilising a biometric 

fingerprint scanner that will allow the user 

to sign and identity itself with the system by 

scanning its fingerprint. The DSWD has 

already collected fingerprints from 4Ps 

beneficiaries and stored them along with 

the beneficiary’s file in the DSWD database. 



 

The first concept is called ‘Pizza Delivery’ 

due to the concepts similarity to the 

archetypical pizza delivery motorbike. The 

rationale of this concept is emphasizing 

adaptability in reaching rural destinations 

where 4-wheeled vehicles have a limited 

reach. The mobile ATM unit is meant to be 

mounted back on the motorbike such as the 

way a regular mc bag is fitted. When the 

motorbike convoy of DSWD workers have 

reached their destination, such a rural 

barangay in the mountainous province, 

they’ll unmount the ATM unit from the 

motorbike. The mobile ATM unit will be 

placed on a central location of the barangay 

to start the disbursements of cash grants. 

The second concept is called ‘Roller’. It 

reassembles a traveller’s cabin bag, the 

luggage that has an expandable handlebar 

and wheels in the bottom. 

The ATM dispensing unit is enclosed in a 

sturdy steel case with a big wheel-barrow 

sized wheel attached to both sides, 

integrated in the case. The whole unit is 

constructed to obtain the silhouette of a 

rectangular box. Due to the box type 

format, the unit allows for easy stacking 

when transported. The preferred means of 

transportation would be in a van or a truck 

together with social workers and escorted 

by security personnel. 

 

Figure 30 Cabin bag 

Due to the sturdy thick steel case, the 

mobile ATM unit is hard to break into by 

unauthorized persons. The lack of 

movability due to heavy weight is 

compensated by the ability to roll the 

mobile ATM unit for short distances. 

Figure 28 Sketch of concept ‘Pizza Delivery’ 

Figure 29 Sketch of concept 'Roller' 



 

The third concept is called ‘Backpack’ and 

is essentially a hikers’ backpack frame with 

a small lightweight mobile ATM unit 

mounted on the back. The money dispenser 

is enclosed in a plastic case. The total size 

and weight of the case is made to be as 

compact and lightweight as possible to 

secure a more ergonomic way of carrying. 

According to the AAOS list of traits of an 

ergonomic backpack, the concept features: 

 Two shoulder straps 

 The shoulder straps are wide and 

padded 

 A waist belt 

 A padded back 

The concept is made with the idea in mind 

that it can be worn while riding a 

motorbike. That way, a ‘caravan’ of DSWD 

social workers and security escort could 

reach the far mountainous regions that is 

only accessible by mc. 

The carrier of the backpack could also 

utilise other means of transportation, such 

as the public transport services. In terms of 

security, the ATM unit is not meant to be 

loaded with cash cassettes until it reached 

its destination. The money cassettes could 

be carried by other social workers or 

security personnel. 

Figure 31 Sketch of concept ‘Backpack’ 



 

There is a possibility to utilise a colour dye 

loaded money cassette that will, if the 

cassette is opened by force by unauthorized 

persons/robbers, explode inside the money 

cassette. When the colour dye explodes, the 

bills will become coloured and thereby 

destructed and unusable. 

See more sketches in Appendix 3 - Sketches. 

4.2.6 Concept evaluation 

The evaluation and selection of concept was 

made by assuming how well they would 

fulfil the stated properties of importance. 

They were set to face a number of 

theoretical challenges and depending on 

how well they performed they were given a 

score ranging between zero to two. The 

concept with highest score would be the 

winner and the concept chosen to proceed 

with detail development. 

Adaptability meaning how easy the 

concept adapts to different situations 

regarding e.g. general modification and 

transportation issues. 

 Since the ‘Roller’ is a heavy piece of steel 

with two big wheels mounted back, it is 

assumed to be somewhat adaptable to 

different transportation circumstances.  

It could be transported in several different 

ways such as in a car or on the floor of a 

public transportation, even though it is 

considered very heavy. It is rewarded a 

score of one. 

The ‘Backpack’ can be transported in 

virtually any way and adapt to most 

situations due to its ‘easy to bring’ design. 

Therefore, it’s rewarded a score of two. 

The motorbike is rewarded zero points in 

adaptability because it can only be 

transported in one single way, as it is to be 

connected fixed to the back of a motorcycle. 

Cost in the evaluation is the cost for 

producing and costs associated with the 

concept such as maintenance and 

administration. 

The ‘Roller’ scored a one, because it is 

assumed to be neither incredibly cheap nor 

incredibly expensive compared to the other 

concepts. The thick heavy steel case is more 

expensive to produce compared to concepts 

made in plastic materials. 

 Concept ‘Backpack’ scored two points in 

the cost challenge because its construction 

mainly consists of injection moulded plastic 

parts. It is made to be lightweight and 

therefore the construction uses less 

material. 

Property Roller Backpack Pizza delivery 

Adaptability 1 2 0 

Cost 1 2 0 

Movability 0 2 1 

For Rural area 0 2 2 

Safety 2 0 1 

Total 4 8 4 

Table 1 Concept evaluation 



 

The concept ‘Backpack’ could be used by 

any means of transportation and is not 

“binding up” any vehicles. 

Due to the permanent modification of a 

motorcycle and administrative cost of a 

fleet with motorbikes, the ‘Pizza Delivery’ 

concept is considered much more 

expensive than the other competitors, and 

is therefore awarded a score of zero. 

Movability means how easy the concept can 

be moved in terms of weight and flexibility. 

The ‘Roller’ scored a zero due to its heavy 

steel casing, assumed to weigh a lot no 

matter how flexible handles or wheels 

might be. 

The ‘Backpack’ scored two points for being 

a lightweight flexible alternative. 

Concept ‘Pizza Delivery’ acquired one 

point for movability because once lifted off 

the mounted rack on the motorcycle, it is 

assumed to be fairly lightweight and able to 

be moved quite easily with mounted 

handles. 

The score for rural area means how suitable 

the concept is to be transported to a rural 

area with lack of proper roads. 

‘Roller’ scored zero points since it is not 

considered suitable to bring to a rural area. 

The heavy steel case is most likely going to 

require a four-wheeled transport which, 

according to field studies and observations 

made, is not available at all times. This is 

because of reasons such as locations and 

weather forecasts. Motorcycles is 

sometimes the only way to travel to distant 

rural areas, especially in mountainous 

regions. 

Concept ‘Backpack’ can be brought on any 

transportation including motorbike and 

public transport, therefore it acquired two 

points. 

The ‘Pizza Delivery’ acquired two points 

for utilising a motorbike and thereby 

gaining access to far and distant 

mountainous barangays. 

The level of safety is determined on how 

safe the concept is in terms of stealing.  

Concept ‘Roller’ is a heavy steel crate which 

is not only hard to carry but also hard to 

break open. Roller acquired two points in 

terms of safety. 

Backpack is awarded zero points in terms of 

safety for its easy-to-carry properties and 

appearance.   

Although the ‘Pizza Delivery’ is mounted 

on the back of a scooter or set up on a table 

under security surveillance, it is considered 

moderately easy to steal and will be 

awarded one point in terms of safety. 

By summing up the scores in the different 

categories, it’s clear that the ‘Backpack’ is 

the most suitable concept for the important 

properties of adaptability, cost, movability, 

suitability for rural areas and safety. 

 

Figure 32 Backpack for cans 



 

Figure 33 Sketch of concept 'Backpack' 



 

 

Figure 34 Mock-up of concept 'Backpack' 

 

Figure 35 Sketch of concept 'Backpack' 



 

4.3 RESULTS OF DETAIL DESIGN 

As a result of the concept evaluation, the 

concept ‘Backpack’ was elected as best 

choice in fulfilling the requirements and 

aligning with the projects aims and goals. 

To work with the concept in detail, the 

complete set of interior components had to 

be determined and acquired in form of 3d 

CAD models. 

The set of interior components that the 

mobile ATM unit will consist of is: 

 1 Fujitsu bill dispenser model F53 

 1 single board computer, the 

Raspberry Pi 3 Model B 

 1 7-inch touch display, the official 7″ 

Touchscreen Monitor for Raspberry 

Pi 

 A GPS expansion module for 

Raspberry Pi 

 A GPS antenna 

 A power transformer 110v to 24v 

 A power transformer 24v to 5v 

 An AC power jack 

Figure 37 Dimensions of Fujitsu F53 

Figure 36 Fujitsu F53 ATM dispenser  



 

The external components are: 

 A USB connected fingerprint reader. 

 A 110V AC power cord  

The internal components will be placed 

within a plastic casing. The F53 dispenser 

unit will be surrounded by all six sides with 

a protection cover made out of 

thermoplastic polyurethane. 

The F53 weighs 8.5 kg unloaded (i.e. 

without cash cassettes), measuring 

320mm*313mm*160mm, see Figure 37.   

Each of the two cassettes weighs 0.5 empty 

(i.e. without bills).  

The plastic casing will be the mobile ATM 

unit’s appearance outwards and has been 

shaped to appear kind in order to be more 

appealing to users whose expectations are 

related to an ambience of support and care 

giving. The 7” touchscreen monitor can be 

configured to just display visual 

information with a disabled touch 

functionality. The touch functionality of the 

screen can also be hidden for the 

beneficiaries and only used by DSWD 

personnel for maintenance and other 

administrative tasks on the spot, without 

the need of other means to control and 

interact with the computer (e.g. keyboard, 

mouse etc.). 

4.4 FINAL RESULT 

The name given to the mobile allowance 

distribution system is Mary. It is short, easy 

to remember and has a strong association in 

the Filipino society and culture, almost 

synonymous such as purity and ‘a giver of 

life’. It could both influence and give hope. 

 

Figure 38 Virgin Mary stone figure by a provincial 

roadside 

4.4.1 Characteristics 

Mary is built up on a 4mm aluminium alloy 

frame that holds the F53 dispenser. The F53 

is covered with a TPU shock absorbing 

cover and then enclosed together with the 

other internal components in a ABS shell. 

The back of the shell has a cushion that 

works as shock absorber and adds comfort 

if worn as a backpack. 

The aluminium alloy frame is made to 

support the F53 without being too heavy, 

thus it has material subtracted where it 

adds less value to the strength of the 

construction. The frame weighs 0.8kg. 

Mary has been designed to appear kind 

and giving to give the same contextual 

association as its name (i.e. soft forms and 

imitate the usual colors of Virgin Mary).  



   



  



  



  



  



 



 

4.4.1.1 Shell 

The outer plastic shell is a 4.5mm thick 

injection moulded ABS shell that will 

protect the case from sharp objects and heat. 

It is easy to choose colour scheme during 

the manufacturing process. The shell 

weighs approximately 2.5kg including the 

back. 

4.4.1.2 TPU padding 

The TPU padding inside will help the F53 

dispenser to be kept intact and lower the 

risk that an in-field calibration will be 

necessary. If, however a calibration will be 

required, the plastic case must be lifted off 

the steel frame. 

4.4.1.3 Customisation 

Mary is adaptable and can be carried with a 

handle or as a backpack. It ready to be 

transported to and around municipalities 

with a four wheeled vehicle and can be 

lifted by using a handle connected to the 

top of the metal structure frame. If used as 

a backpack, it can also be transported with 

motorbikes as well as by means of public 

transportation. 

Figure 40 Mary configured as bag with handle 

The handle is used for carrying the Mary 

shorter distances. 

4.4.2 Usage 

The way of using the mobile allowance 

distribution system Mary is described in 

this section. 

4.4.2.1 Setting up the Mary 

The Mary will be brought by DSWD 

personnel to the allocated pay-site. There it 

will be placed on a regular height table so 

that it will be facing the beneficiary in line. 

A USB biometric finger print scanner will 

be connected to the USB jack in front. 

 

Figure 41 Mary set up for withdrawal together with 

a fingerprint reader 

Figure 39 F53 mounted on steel frame 



 

 4.4.2.2 Withdrawing 

The beneficiary will be greeted with a 

message on the display of the Mary 

encouraging the user to press his index 

finger of the right hand on the biometric 

finger scanner, located to the right of the 

Mary. When the fingerprint is read, the 

Mary will confirm this on the display along 

with the beneficiary’s data and the amount 

of money to acquire. 

Since the F53 has support to disburse two 

different denominations, a beneficiary that 

might withdraw e.g. 1600 pesos will just get 

4 bills, three 500-bills and 1 100-bill. The 

suggested denominations are 100 and 500 

pesos. 

Both a 100 and 500 peso bill weighs 

approximately one gram each (Philmoney, 

2010), which makes each cash cassette 

weigh 1kg. 

4.4.2.3 Refilling bills 

Mary has a hatch that can be removed after 

it has been unlocked with a key. The hatch 

opens up access to the cash cassettes that 

can be removed by pushing a well 

accessible button of the frontal face of the 

cassette. 

 

Figure 42 Cash cassettes accessible with hatch 

removed 

4.4.2.4 Transportation 

The most remarkable trait of this concept is 

its high movability due to the backpack 

feature. This allows the DSWD personnel to 

bring the Mary to the barangays only 

accessible by mountainous trails where the 

only feasible land transportation is by 

motorcycle or short distance walking. These 

trails are locally called ‘rocky road’ (for 

good reason, see Figure 43) 

The backpack configuration reassembles 

the belt and rigorous shoulder bands found 

on heavy duty hiking backpacks.  

The cash cassettes are not meant to be 

loaded into the Mary until the pay site is 

reached. During transportation that utilises 

the backpack setup, the cash cassettes are 

carried by other persons than the ones 

carrying the Mary units. 

Part Material Weight [kg] 

Shell ABS 1.7 

Shell back ABS 0.8 

F53 Miscellaneous 8.5 

Frame Aluminium magnesium alloy 0.8 

Padding TPU 2 

Display Miscellaneous 0.3 

Electronics Miscellaneous 1 

Total  15.1 

Table 2 Parts and weights of Mary 



 

4.4.2.5 Security 

The Mary units will be stored by the DSWD 

at a proper warehouse.  When a 

municipality is releasing cash grants to its 

4Ps beneficiaries, a caravan consisting of 

DSWD personnel (supposedly the 

municipal link), security guards and a 

police escort fetch the number of Mary units 

dedicated for their municipality.  

When the caravan has acquired the Mary 

units, they fill up the cash cassettes at the 

local LANDBANK office.  

Mary and the cash cassettes are meant to be 

carried by different personnel during 

transport.  

The cassettes can be equipped with colour 

die vials to enhance the security of 

preventing the cash of falling into the hands 

of robbers. In the unlikely event of robbers 

stealing a cash cassette, the colour dye vial 

will explode upon the unauthorized 

opening (i.e. using force instead of 

designated key to open the cassette) and 

thus making the money useless for the 

robbers. 

 

Figure 43 Mountainous 'rocky road' to barangay Liberty 



 

5 Discussion 
This chapter will discuss the information acquired and its relevance to the results of the project, 

linked to the theoretical framework. The chapter does also include a general discussion about 

how it is to work with welfare projects abroad.

 

5.1 FIELD STUDIES 

The results from the field studies are 

analysed and discussed in terms of how 

they have affected decisions during the 

design process.  

5.1.1 Thoughts about the interviews 

The interviews gave many and different 

impressions, united by one wish: a better 

life for the coming generation. Every 

beneficiary interviewed mentioned the 

hope they held for their children, that they 

would finish their schooling and get a 

stable employment. 

Almost all of the beneficiaries mentioned 

the positive impact on their lives since they 

enrolled in 4Ps. The financial support is 

small but enough to buy the necessary 

materials and school supplies. 

The DSWD personnel stand united in the 

belief that the beneficiaries all want a higher 

quality of life, most just lack knowledge in 

how to live to work for that higher quality. 

The family development sessions (which 

are conducted once a month is a curriculum 

for the parents to attend in order to receive 

the cash grant) is the single most important 

tool for the DSWD personnel to help the 4Ps 

beneficiaries to ‘help themselves’. The cash 

grant could be viewed as a ‘bait’ in order to 

get beneficiaries to attend the family 

development sessions, even though the 

cash grant has an aiding effect in making 

the family economy go round.  

Interviewed personnel were clear with the 

message about beneficiaries’ idea of 

modern technologies: they are all eager to 

learn, just afraid to do wrong. They need 

support and comfort of someone guiding 

them through the process.  

The beneficiaries agree on this in their 

interviews. The impression is that there is a 

mutual feeling among the poor people that 

they have been left behind by the modern 

world and are both eager and curious to 

explore its new dimensions through digital 

displays and touchscreen swipes. 

5.1.2 Thoughts about the field studies 

The field studies were performed in two 

different periods. The first field study 

focused on the beneficiaries’ barangays and 

acquired interviews and surveys. 

In the second field study, the focus was 

apportioned on the pay-out process, the 

release of cash grants. The whole process 

felt ineffective, unstructured and 

expensive. Less than a quarter percent of 

the time was creating value for the 

beneficiaries. Of the total time, averaging 

4.5 hours, less than four minutes was actual 

process time where the beneficiary 

interacted with the tellers, signing forms 

etc. The total time ranged from three to six 

hours.  



 

The process was of a manual character and 

many of the steps in acquiring the cash 

grant could be done at the same station, for 

example the verification that occurs two 

times in the process. One can also question 

what purpose the signatures of the 

municipal roving bookkeeper and the 

municipal link since the beneficiary is not 

going to keep a copy. Because of lacking 

insight into the Filipino governmental 

structure and practices regarding 

signatures and approving grants, one 

cannot judge the many signatures. It is 

however worth to question the need of an 

attendance sheet after all the signatures that 

the beneficiary has performed to acquire 

the cash grant. Enough records should have 

been stored to prove the beneficiary’s 

attendance at the release of cash grants. 

The idea of a biometric fingerprint as 

signature, stored digitally in the DSWD’s 

database along with the approved 

certificates and required signatures of 

DSWD personnel would eradicate the need 

of collecting signatures and approved 

verification checks as well as attendance 

sheets. 

It would, however make a few DSWD 

employees lose their jobs as DSWD 

personnel is responsible for collecting the 

different excessive signatures.   

5.1.3 Thoughts about the surveys 

When the last surveys had been collected 

and transferred from paper into a digital 

database. The impression was 

overwhelming in a way that the highly 

anticipated distance factor was not a major 

reason why beneficiaries wouldn’t use the 

ATM. The factor that differed the most 

between ATM users and non-users was if 

the user felt overall safe using the ATM.  

The highly predicted distance factor (i.e. 

that beneficiaries can afford the fare 

traveling to the ATM) had less significance 

since the average fare traveling to the ATM 

was 23% lower for non-ATM-users. 

Non-users (beneficiaries that does not use 

the ATM for claiming their cash grant) were 

noticed to be, other than feeling insecure by 

the ATM, owning fewer cell phones (51% to 

68% among ATM users) and thereby could 

be generalised as less likeable to use 

modern technology.  

From these two observations in the surveys 

it is easy to see that, if ever, an MATM is to 

be used for beneficiaries living in rural 

areas, it has to be made in a way that the 

modern technology incorporated doesn’t 

become an obstacle and viewed as a 

‘technical pain’ but as a user friendly help 

that will in time help the beneficiaries help 

themselves to a larger extent. 

5.2 RELEVANCE FOR 4Ps 

The concept is highly adaptable to many 

situations due to the high level of 

configuration and customisation of the 

computer. 

The Raspberry Pi 3 Model B computer can 

easily be modified to serve new purposes 

through several USB ports and GPIO pins. 

For instance, a camera unit could be 

connected to further control that the correct 

beneficiary is withdrawing the allowance.  

The Mary is made to be easy to use by both 

beneficiaries and DSWD personnel. 



 

It is composed of components carefully 

selected to allow a high level of 

customisation and modification. Since the 

idea of a mobile distribution system never 

have been used before in 4Ps and DSWD, it 

is harder to know exactly what is needed to 

make the system work the best. By allowing 

huge space for modification, e.g. by 

activating the touchscreen display and 

letting users interact with the system, the 

future for this project can align with needs 

not yet explored or realised.  

Maybe a budgeting system is needed, or 

reminders on how to spend the money 

wisely is appropriate to display while 

distributing cash. The DSWD programmer 

can even ask the beneficiaries to answer 

quick surveys while withdrawing their 

funds to further assist their needs in a more 

effective way. 

The American Academy of Orthopaedic 

Surgeons (AAOS) list of traits for 

ergonomic backpacks is specifically aimed 

for children’s backpacks based on a young 

body’s anatomy, but should be applicable 

to adult carriers as well. Glancing at 

modern backpacks designed for hiking, 

these are usually marketed by providing 

the full AAOS list of ergonomic backpack 

features, (except the rolling wheels). 

5.3 DIGITAL MONEY VS. CASH 

Why is this a good solution, in any western 

country a mobile-money system could have 

been used to just send the cash digitally to 

a beneficiary’s cell phone, e.g. the swish 

system in Sweden or M-pesa managing 

mobile payments mainly in Africa. In the 

Philippines, usually only in the main cities 

and towns of the provinces that have access 

to a cell phone signal. People living in rural 

areas need to travel, spending both money 

for the fare and time, to receive text 

messages on their cell phones. That is if the 

family has a cell phone. Out of 402 surveys 

conducted at households in numerous 

provinces, about 60% of them answered 

that they had a cell phone. The tendency for 

having a cell phone was higher in the major 

cities and towns, but also depending on 

age. Older beneficiaries tend to be less 

likely to own a cell phone. 

There are also several rumours circulating 

in this country plagued by corruption that 

the two major telecom companies, Smart 

and Globe, are consistently working against 

each other in a way that is negative for the 

country’s development of tele 

communication services.  

On Leyte, cell phone signal is available 

mainly along the coastlines in the major 

cities and towns. The mountainous regions 

and the people residing there are almost 

completely shaded off.  

 

Figure 44 Globe signal coverage on Leyte, green 

means weak, red means strong  



 

 

Figure 45 Smart signal coverage on Leyte, green 

means weak, red means strong 

It is important to realise that this project is 

handling an issue that is ongoing as of now, 

and therefore the solution need to be 

something that is working in the system 

that is of now. Digital money is simply put 

not used by the majority of the population. 

The revolution of electronic payment has 

not yet exploded in this part of the world. 

There are many signs of that, for instance in 

the capitals metro-transit system. Before 

riding, a ticket must be bought. The 

traditional way of buying single-journey 

tickets in a booth is still the most common 

choice for the public masses. 

A refillable NFC card system (i.e. a 

contactless interaction system between the 

card and card reader) have recently been 

implemented with automatic reload 

machines that even sell the single-journey 

tickets. Even though it only accepts cash 

and is cutting the waiting time standing in 

line for a booth from an average of 5-10 

minutes to a mere 30 seconds, the line long 

to the ticket booths within the stations, 

leaving the brand new kiosks as a work of 

art by the side, occasionally accompanied 

by either curious, brave or enlightened 

travellers. 

This proves the people’s affection for ‘real’ 

paper money. Seeing is believing and this 

mind-set grows stronger and stronger the 

further away from the capital and main 

cities the community gets. 

5.4 WEARERS SAFETY 

The wearer of the backpack is unfortunately 

more exposed to the threat of robbers than 

the rest of the DSWD caravan while 

traveling to the barangays. Even if the Mary 

would not be loaded with money, there is 

no indication to that for theoretical bandits. 

This is a challenge that needs to be solved if 

the Mary is to be brought to rougher 

regions of the country. The backpack could 

be camouflaged to imitate a regular 

backpack but the DSWD caravan might still 

flag that this is a transportation of 

valuables. 

5.5 CONDUCTING A THESIS 

ABROAD 

Working abroad in a new environment will 

result in a lot of realisations. It is important 

to clear the mind of earlier assumptions of 

how societies works, and start point the 

ears for the local game rules. The more 

attention paid in copying and adapting to 

the locals, the easier the whole project will 

be. 

Language has been a barrier, especially 

while conducting surveys and interviews 

with beneficiaries. Even though the 

questions were translated by a social 

worker to their local dialect (which differed 

depending on which municipality I visited), 

the interpretation between researcher-

social worker-beneficiary is a very 

important factor for the research’s level of 

significance.  



 

The Swedish and Filipino cultures are of 

course different as in cuisine, entertainment 

etc. But also in the way people 

communicate, structure of organisations, 

and an overall mind set about time 

management etc. A ‘yes’ might not have the 

same meaning as it does in Sweden. 

Conducting my thesis abroad has taught 

me many things, but above all the 

importance of following up significant 

matters and to not fear jump a few steps in 

an organisations hierarchical structure to 

reach a certain individual. My progress was 

almost halted the first half of the project. 

Then, by some amazing unpredictable 

manner, I get in touch with the right people. 

They are not just holding the right 

information; they are also showing a huge 

commitment to help me with my project. 

I got so much help from Mom Paula Unay 

at the DSWD in the city of Tacloban, Leyte. 

She helped me to set up my field studies, 

touring me with private drivers and social 

workers to different societies dense with 

4P’s beneficiaries. For two weeks I met the 

beneficiaries, heard their stories and 

dreams, saw their communities. I 

experienced traveling on rocky mountain 

paths to rural villages and I also had 

extensive interviews with the DSWD staff 

and their thoughts about the challenges. 

I realise that it wouldn’t have happened if I 

did not dare to jump in the hierarchal 

structure back in the capital Manila.  

5.6 HCD IN ‘THE REAL WORLD’ 

This has been a human centred design 

(HCD) project where the objective is to 

understand and help people with their 

problems, and then design a solution 

answering their needs. A high level of 

empathy is usually required to be able to 

deliver a design that will be a feasible 

solution. To acquire a high level of empathy 

the design process needs more input from 

the users than a market research and 

analysis. Developing an understanding and 

communication between the people 

affected by the project and the designer is 

essential. 

This project is my first time to work close 

with people living in a developing country. 

Conducting the field studies gave a deep 

impression of the poor beneficiaries 

everyday living. Houses made of bamboo 

and dirt floors. A whole community could 

be shy of my visit, probably the first time 

for many to see a person from the western 

world in light skin. The ambience is 

striking. When people realise that I am 

there to conduct research to contribute to an 

improvement of their situation, they smile. 

It develops some mutual happiness, I hope 

that I can help them improve their lives and 

in the interviews I truly witness their 

communal hope of that their children 

would have a better life to live with 

education and steady jobs.  



 

I am touched by the astonishing work by 

the social workers and their dedication to 

help others less privileged. Getting 

involved with social challenges can 

definitely bring out the dedication of 

people to work harder. Even in a laid back 

country such as the Philippines. 

5.6 RECOMMENDATIONS 

Investigate the possibilities of utilising an 

accumulator in the event of a brown-out to 

prevent loss of data. 

Vibrations due to transportation with 

motorbike along rocky roads might require 

recalibration of the F53. 

Blind people cannot use this concept 

without guidance. Perhaps an auditory 

feedback could help. 

There is an opportunity to reduce the 

weight of Mary by experimenting with 

other materials. 

Explore the possibilities of utilising colour 

dies to enhance the security. Personnel at 

ARCA, supplier of the F53 suggest that it is 

possible. Contact StrongPoint 

(www.strongpoint.com) and develop their 

Q-ATM E2E cash cassette for the F53 if it is 

not already available. 

  

Figure 46 4Ps beneficiaries relaxing after a survey 



 

6 Conclusions  
This chapter answer the research questions stated in the beginning of the project. It also 

reviews the objectives and aims and how they have been affected by the result of the project. 

RESEARCH QUESTION 1 

Is it possible to lessen the behaviour of recipients 

pawning their allowance through design? 

Yes, according to the qualitative and 

quantitative research, the main reasons 

why beneficiaries won’t visit the ATM in 

town is because they don’t feel safe and 

comfortable using it. Interviews present a 

common mental picture among the 

beneficiaries regarding the ATM; a 

technical challenge and a risk of getting 

your cash card ‘eaten up’. It is clear that the 

interface with its many buttons and 

sometimes only English menus are 

overwhelming for beneficiaries that never 

held a cell phone.  

A straightforward user-interface with no 

choices, just a prompt to scan ones’ finger 

and then receive the cash could influence 

the beneficiary to use the ATM instead of 

letting someone do it for them. 

If the ATM was brought close to their local 

community, it would also allow the ones 

not affording the fare to the stationary ATM 

to withdraw the money themselves instead 

of using a carrier or pawn the card.  

RESEARCH QUESTION 2  

How do you create a safe and comfortable 

environment where a lot of people are receiving 

money? 

According to field studies and observations 

during pay-outs, the environment is 

already considered safe in the pilot 

province of Leyte. A few police and security 

guards are present in case of emergency. 

In terms of making the environment 

comfortable, the hours spent waiting in the 

sun should be reduced as far as possible. It 

could be achieved by switching from a 

manual distribution system (requiring as 

many as four signatures and several 

redundant procedures) to a digital, 

automated teller system with a biometric 

signature.  

RESEARCH QUESTION 3 

How do you create an understandable user 

interface for people with lacking experience 

modern technology? 

To understand this question, it is important 

to consider why there is a lacking 

experience of modern technology. It can be 

of many reasons, but in the case of the 

beneficiaries it is usually due to financial, 

practical and educational problems. A 

simple cell phone (not smartphone) might 

be bought for 500pesos but then, it requires 

the user to be living in an area with signal 

from the two rivalling networks. That 

means major cities or towns. People living 

in rural areas don’t have a signal. If a 

beneficiary still bought a cell phone (which 

could be the case since it is a status symbol) 

and traveling for signal, one has to know 

how to interact with such a piece of 

equipment.   



 

Less than one out of ten beneficiaries has 

used a computer before. It is safe to say that 

generally, internet is just a strange world 

they’ve heard rumours about. 

PROJECT OBJECTIVES AND 

AIMS  

Ease the situation during distribution of 

allowance for recipients and personnel in terms 

of safety, security and wealth. 

Lessen the amount of money decremented due 

to pawning of cash cards, costs related to 

transportation and ineffective systems. 

The mobile allowance distribution system 

Mary is a solution answering the issues 

stated. It’s allowing beneficiaries to 

withdraw their allowance in an effective, 

digital manner requiring just one action of 

the user; a biometric fingerprint scan. 

Despite desperation for cash, pawing 

mainly occur due to lack of knowledge on 

ATM usage, a feeling of safety and long 

distances to the city where the ATM is 

established. By bringing the ATM to the 

beneficiaries with a user interface requiring 

just a fingerprint scan as user input, the 

effect is estimated to be an increasing 

number of beneficiaries withdrawing their 

cash grant themselves rather than sending a 

carrier or pawing their cash card.  

85% of the beneficiaries asked in the survey 

believe that access to an ATM in their 

community for withdrawing their 

allowance would help them improve their 

economic situation. 
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Appendix 1 – Surveys 1(6) 

Appendix 1 - Surveys 
This appendix represents the answers collected from the surveys conducted in the project. A 

total of 402 surveys are presented in pie charts and tables, to present essential information 

collected for the project. 

 

 

 

 

  



 

 

Appendix 1 – Surveys 2(6) 

Survey answers with 18 samples from every barangay and municipality visited. A total of 

126 surveys spread randomly picked from 7 municipalities and barangays. 

 

Questio
n 

Age? Gender? Are you working? Do you own a cell 
phone? 

Answer  Male Female Yes Sometimes No Yes No 

Max 64        

Min 21        

Average 41        

Sum  14 112 3 41 81 76 50 

% of tot  11% 89% 2% 33% 64% 60% 40% 

 

Question Have you used a 
computer? 

Have you used and 
ATM? 

Do you feel safe 
when using an ATM? 

Answer Yes No Yes No Yes No 

Sum 10 115 77 48 83 40 

% of tot 8% 91% 61% 38% 66% 32% 

 

Question Do you trust 
an ATM? 

How many 
Landbanks do you 
have access to? 

Do you claim your cash 
grant by yourself? 

Answer Yes No One 2+ Always Sometimes Never 

Sum 111 14 66 58 72 45 9 

% of tot 88% 11% 52% 46% 57% 36% 7% 

  



 

 

Appendix 1 – Surveys 3(6) 

Questio
n 

Do you believe a MATM brought 
to your community could help 
your economic situation? 

When withdrawing cash from an 
ATM, are you afraid of 
encountering a holdup? 

Answer Yes I don't know No Yes I don't know No 

Sum 103 17 6 107 4 14 

% of tot 82% 13% 5% 85% 3% 11% 

 

Question 
How far do you have to travel to the nearest ATM? 

Answer Walking distance 15-30 min ride 30min-1hr ride >1hr ride 

Sum 0 44 40 40 

% of tot 0% 35% 32% 32% 

  



 

 

Appendix 1 – Surveys 4(6) 

Answers of ATM users (i.e. using ATM to claim cash grant) 

Do you feel safe? 
Do you trust an 
ATM? Do you own a cell phone? 

Yes No Yes No Yes No 

140 33 165 10 120 56 

80% 19% 94% 6% 68% 32% 

      

Distance        Fare 

0-15min 15-30min 30min-1hr 1hr+  Average 

120 56 120 56  98 pesos 

68% 32% 68% 32%    

      

Are you afraid of a hold-up?    

Yes Maybe No    

140 6 20    

80% 3% 11%    

Answers of non-ATM users 

Do you feel safe? Do you trust an ATM? Do you own a cell phone? 

Yes No Yes No Yes No 

80 91 148 27 89 85 

45% 52% 84% 15% 51% 48% 

      

Distance        Fare 

0-15min 15-30min 30min-1hr 1hr+  Average 

0 86 48 39  75 pesos 

0% 49% 27% 22%    

      

Are you afraid of a hold-up?    

Yes Maybe No    

156 5 11    

89% 3% 6%    



 

 

Appendix 1 – Surveys 5(6) 

A printed sample of the survey 



 

 

Appendix 1 – Surveys 6(6) 

Translation of the survey questions 

 1. Name: ____________________ 

 2. Age: ________ 

 3. Gender? 

o Male 

o Female 

 4. Are you working? 

o Yes 

o No 

 5. How much 4P’s allowance do you 

receive per month? 

o Amount: ________   

 6. Do you have a cell phone? 

o Yes 

o No 

 7. Did you use a computer before?  

o Yes 

o No 

 8. Did you use an ATM before?  

o Yes 

o No 

 9. Do you feel safe using an ATM to 

collect your cash? 

o Yes 

o No 

 10. Do you trust an ATM 

o Yes 

o No 

 11. How many Landbanks is there to 

choose from? 

o One only 

o Two or more 

 12. How far is the nearest Landbank 

ATM? 

o Walking distance 

o 15 - 30 minutes ride 

o 30 – 1 hr ride 

o 1hr plus ride 

 13. How much of your allowance 

would you have to spend to travel to 

the Landbank ATM? 

o Amount: ________   

 14. How much of your allowance are 

you willing to spend to travel to the 

Landbank ATM? 

 15. How do you usually get your 

money from 4ps? 

o By myself with my cash card 

from the ATM 

o I give my cash card to another 

person that will go to the ATM 

o I pawn my cash card, I don’t go 

to the atm. 

o Other___ 

 16. How often do you get the money 

from the ATM by yourself? 

o Every time 

o At least every second time 

o One time out of four 

o Never 

 17. Do you think your economic 

situation would improve if a Landbank 

ATM was located in your community? 

o Yes 

o Maybe 

o No 

o Amount: ________   

 18. Are you afraid of encountering a 

holdup returning from the ATM? 

o Yes 

o Maybe 

o No 



 

 

Appendix 2 – Interviews 1(2) 

Appendix 2 – Interviews 
Interview questions for beneficiaries. 

Warm up 

 What’s your work? 

 How many children do you have? (How many are there in school?) (What’s their age?) 

(Grade?) 

 Did you live here all your life? 

 Are you from this province originally? 

 Is the school and the health centre located close to your house? 

 Do you regularly visit the health centre? 

Advanced warm up 

 What’s your dream job? 

 How did you manage to recover from Yolanda? 

 What do you think your kids will do when they grow up? 

 Did the 4Ps change your work situation? (How?) 

 How do you use your allowance? How long does it last? 

 How do you get your allowance? 

Probe 

 Do you know how to use an ATM? 

 Do you trust an ATM? 

 Would you prefer cash instead of a cash card? Why? 

 If the ATM was to be carried here, how would you advise them to carry it? 

 How would you transport a small but heavy object from town to here? A aircon unit for 

instance. 

 Are you getting your allowance by yourself or is there someone getting it for you? If so,  

o Is there a letter needed? 

o Is there ID required? 

o Does it cost you any extra? 

o Do you get a receipt after? 

 Do you have a cell phone? 

 Do you know what a fingerprint scanner is? 

 How do you refer to technology? 

o Positive/Neutral/Negative  



 

 

Appendix 2 – Interviews 2(2) 

Interview questions for personnel at DSWD 

Warm up 

 How old are you? 

 How long have you worked here? 

 How long have you lived here? 

 Are you originally from this province? 

 What is your education? 

Advanced warm up 

 Are you related to the 4Ps, how? 

 What’s your position? 

 Have you visited the rural areas of the beneficiaries? Describe your experience! 

Probe 

 How do you think rural people refer to technology? 

 Name one thing that would be important to make the ATM interface understandable to them 

(the rural people) 

 Picture that the ATM is being transported to the rural barangay to distribute allowance. 

o What does it look like? What material is it built in? Why? 

o How is it transported? 

o How many personnel would travel with it? 

o How is the ambience in the barangay when it arrives? 

o Is there a long line? 

o Will there always be instructors on site? 

o Will guards be needed?  

o Will it stay in the barangay overnight? 

 How could you imagine the situation to be even better with one idea of improvement form 

you? 

 Where is a good place to put the ATM in the barangay (for example the plaza)? Why? 

 How do you think is a good way to teach beneficiaries how to use the ATM? 

Specifications about the mobile ATM 

 Will there be personnel on sight or is the mobile ATM mean to be left alone on the site? If so, 

for how long time without supervision? 

 How much personnel will travel with the mobile ATM? 

 Will there be guards? 

 Can you describe a regular disbursement period?  

START (warehouse) – barangay – END (warehouse). 



 

 

Appendix 3 – Shadowing 1(1) 

Appendix 3 - Shadowing 
 

Sign in time (minutes)  Time spent at pay site (hours) 
   

2      Arrived Got money Hours spent 
    6 12 6 
Teller process time 
   7 12 5 
Minutes Seconds Sum minutes  8 12 4 

1 30 1.5  6 12 6 
2 2 2.033333  9 12 3 
1 44 1.733333  8 12 4 
2 11 2.183333  6 12 6 
1 33 1.55  6 12 6 
1 16 1.266667  7.5 12 4.5 
0 45 0.75  6.5 12 5.5 
1 50 1.833333  9 12 3 
0 36 0.6  9 12 3 
1 28 1.466667  9 12 3 
1 48 1.8  8 12 4 
1 10 1.166667  7 12 5 

total   17.88333  7.5 12 4.5 
average   1.490278  7 12 5 
max   2.183333  7 12 5 
min   0.6  7 12 5 

    9 12 3 

    total   90.5 
    average   4.525 
    Avg. in minutes  271.5 
    max   6 
    min   3 

 

𝑆𝑖𝑔𝑛 𝑖𝑛 𝑡𝑖𝑚𝑒 + 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑒𝑙𝑙𝑒𝑟 𝑝𝑟𝑜𝑐𝑒𝑠𝑠 𝑡𝑖𝑚𝑒

𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑡𝑖𝑚𝑒 𝑠𝑝𝑒𝑛𝑡 𝑎𝑡 𝑝𝑎𝑦 𝑠𝑖𝑡𝑒
= % 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑖𝑠 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 

 

2 + 1.49

271.5
= 0.013 % 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑖𝑠 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 

𝑜𝑟  

99,987% 𝑜𝑓 𝑡𝑖𝑚𝑒 𝑖𝑠 𝑠𝑝𝑒𝑛𝑡 𝑤𝑎𝑖𝑡𝑖𝑛𝑔 

 


