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Preface

Working for three months in Cambodia as a designer was combining my two main interests:
travelingandRSaA 3y d® Ly F GAYS aLly 2F G6St @S 6SS1a

work in a third world countryl can look back on a very good time and have a lot of good memories

about this beautiful country with its amazing people.

It all startedwhen | was busy looking for a bachelor assignment. | had found three assignments
myself but could not choose between them. A friend told me about an assignment in Cambodia
about solar energy and | was interested immediately. After contacting universitneeting was
arranged and two days later | got the assignment.

The first week in Cambodia was quite surreal. | had been travelling to the other side of the earth
before, but had never set foot in a third world country. The children in the orphanage weye ver
open, local people were very willing to help and the scenery was beautiful. After a week | bought a
motorbike to be able to go wherever | wanted. In the first few weeks a lot of research was done
which got me in close contact with the local populatioroften went out on my motor bike to
interview people or find shops in Phnom Penh. Every weekend | went to Phnom Penh or made a city
trip in Cantodia with the fellow students.

After the concepts had been created the really interesting work began. | fdadly going to the
locals with a couple of ideas about packaging, asking them what kind of design they liked and
continuously finetuning the design. Getting feedback from people with a very different background
then your own was the best part of the agsigent. | was very proud when people finally understood

all the information on the packaging and liked the design.

All this research would have been impossible without a good translator. | was lucky to have a very
good translator, named Leap, who understotdte company, understood how we thought as a
designer and translated even the smallest replies. Also the supmomn Kamworks, in Cambodia as

well as in the Netherlands, was very godthere was always time for questions.

| can look back on a vegpodtime in Cambodia and like to thank Leap for being the best translator
and a good friendand showing us the Cambodian culture. | also want tonkhArjen, br the
continuous support in Cambodia and good care even though we were a bit of trouble somdtimes.
also want to thank Henry for his very extensive support and bright attitude from the Netherlands.
CAyLftfte LQR f A1l urnadeitinforggithbléd KS & dzRSy (G az

Figurel: The students, Miriam, Martijn, Erik, Bas, me and Leap.
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Summary

This is the report of a bachelor assignment for the study Industrial Design Engineering at faculty of
Engineering Technology tite University of TwenteThe reportdescribeshe design of a packaging,

an educative game ana user manual for a lantern on solar energy in Cambodia. The design process
will be illustrated, from a field research to the design, production and testing of a prototype.

The assignment was written out by Kamworscompanybased in Cambodialhe compay was
founded in 20060y three Dutch entrepreneurs and is a spith from the foundation Pico Sobince

2001 PicoSol has beeninstalling and maintaining solar energy systems. In 200& company
developed a prototype of a lantern, the Angkor Ligfitis resulted in the establishmentof
Kamworks.The Angkor Light is a lantern that charges on solar energy and was developed for the
rural population of Cambodia. The target group is the middle chesk poor rural population of
Cambodia.

Kamwork€a f 23y A& a! TF2NRFo6ofS SySNHe FT2N) adzaidl Ayl of
the aim of the company is to create a workplace for Cambodian orphans. Kamworks wants to refine

the prototype into a real product. To achieve this goal, amongst dffiegs, a packaging is needed.

A user manual needs to be created as well. Kamworks decided to develop a game to educate people

in a playful way about the Angkor Light. Kamworks approached the University of Twente with this
assignment.

After spending the fst week on orientation, an analysis was made of Kamwadrke next step was

to conduct a participatory field research. The aim of the research wabtain qualitative as well as
guantitative informationon how the local populationview the current protdype, packaging and
games. The researgirovidedgood insights in Cambodian culture and the standard of livilext, a
market research was conducted aimed gather information on similar products on the market
today and to see how Cambodian people bugithproducts. To finish up the analysis phaae
research has been conducted to see what kind of production possibilities were at hand at Kamworks
and in the rest of Cambodia. This analysis phase resul&giogram of requirements

A large number of pekaging and game concepts were creatdgpendix C.2)Amongst the concepts

were packaging concepts ranging from a cotton bag to a plastic PVC tube and game concepts from a
board game to areducationalcomic. All concepts were evaluateting a matrix comtining ten

criteria. The five best concepts were combined with three game concepts in a morplablogic
diagram.The result of the diagram in combination wiéim evaluation, involving the locadéd to the

choice of a cardboard packaging with a board gameesdbd in it. The user manual will be printed
separately andncludedin the packaging on a sheetad paper.

The final desigstageconsisted of a continuous correlation between graphical design and evaluation
at the local population. This resulted in the final design of the packaging, user manual and game. The
design wapresented to Kamworks as a prototype as well as a digital file.

w‘ Summary



Samenvatting

Dit is het verslag van een Bacheloropdracht van de studie Industrieel Ontwerpen aan de faculteit
voor Construerende Technische Wetenschappen aan de Universiteit Twente. Het verslag gaat over
het ontwerp van een verpakking, een educatieflspre een gebruikshandleiding voor een lantaarn op
zonneenergie in Cambodja. Het ontwerptraject zal worden toegelicht, van veldonderzoek tot
ontwerpen, fabriceren en testen van een prototype van het eindproduct.

De opdracht is uitgeschreven door het beldkipmworks dat in Cambodja is gevestigd. Het bedrijf is
in 20® opgericht door drie Nederlandse ondernemers en is een-gffivan stichting Pico Sol. Na
eensinds 200laantal jaar installaties op zonrenergie gebouwd te hebben heeft het bedrijf in 2005
een prototype van een lantaarn ontwikkeld, de Angkor Lidgbaaruit is Kamworks ontstaamle
Angkor Light is een lantaarn die wordt opgeladen op zonne energie en is ontwikkeld voor de
landelijke bevolking van CambodjaDe doelgroep is de middenklasse en dene, landelijke
bevolking van Cambodija.

YIYs2Nla Aa SSy oSRNR2F YSiG rfta vyz2ddadz2 a. ShGlFFtolt
het genereren van omzet heeft het ook als doel om weeskinderen aan een arbeidsplek te helpen.
Kamworks wil nu het protype van de Angkor Light uitwerken tot een marktwaardig product. Om dit

te bereiken is er onder andere een verpakking nodig om de lantaarn te beschermen. Ook zal er een
gebruikshandleiding gemaakt moeten worden. Tot slot wil Kamworks een spel ontwildwlep

een speelse manier de werking van de lantaarn uit te leggen. Kamworks heeft de Universiteit Twente
benaderd om dit te verwezelijken.

Na een orientatieweek is er eersen analyse van het bedrijff Kamworks gemaakt. De volgende stap
was het uitvoeren va een veldonderzoekHet dbel van het onderzoek was om kwalitatieve en
kwantitatieve informatie te vergaren over de visie van de lokale bevolking op het huidige prototype,
verpakkingen en spellen. Ook werd er door het onderzoek een goed beeldégatreve de
Cambodjaanse cultuur en levensstandaard. Vervolgens is er een marktonderzoek uitgexvoerd
inzicht te krijgen welke vergelijkbare producten er op dit moment op de markt zijn en hoe
Cambodjanen hun inkopen doen. Tot slot is er gekeken naar de prethagelijikhedenbij
Kamworksen de mogelijkheden die Cambodja verder te bieden heeft op het gebied van productie.
Uit deze analysefase volgde een programma van eisen.

Vervolgens werden eegroot aantal concepten gecéerd van verpakkingen en spelletjes. Onder de
concepten bevonden zich verpakkingsontwerpen \eam katoenen zak tot een plastic buis en
spelontwerpen van een ganzenbord spel tot een educatief stripverhaal. In een matrix zijn alle
concepten aan de hand varen criteria beoordeeld. Deestevijf verpakkingen en drie spellen zijn
gecombineerd in een morphologisch schema. Het resultaat daarvan heeft er samen met een klein
onderzoek bij de lokale bevolking toe geleid dat er een kartonnen verpakking ontworpén gaa
worden met een kleurenopdruk, waar een ganzenbord achtig spel in verwerkt zit. De
gebruikshandleiding zal op een los\&tin de verpakking meegeleverd worden.

De detailleringoestond uit een wisselwerking tussen grafisch ontwerp en evaluatie bij de bevolking,
dat resulteerde in het uiteindelijke ontwerp. Hetntwerp van de verpakking, het spel en de =)
gebruikshandleidings zowel als digitaal bestand als in de vorm van een pypwiaan Kamworks
overgedragen.
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1. Introduction

The problem

About rinety percent of the population of Cambodia does not ha
access teelectricity from a power grid.Thereforeits rural population
has to rely on candles or car battery powered lighttogfulfil their
lighting needs. Kamworks is a company based in Camboaoitiat
specializesin solar energy appliances. Two years dge company
started a project ainmg at providingthe rural Cambodian population
with a solution to their powerand lighting needsA studentindustrial
Dedgn Engineering from the Technical UniversityDelft in the
Netherlands was asked toome up witha solution. Hedevelopeda
lantern that charges its battery during the day using solar ener
providing four hours of light every nighthe lantern was namedthe
Angkor Light.

J

Figure2: The Angkor Light

Thedesignwas developed into a prototype and last year Kamworks decidedfioe the prototype

into a real productThe Angkor light wasot yet readyto be launched on the Cambodian markan
electronics design had to be made for tbptimal charging and discharging of the battery. Also the
electronics for the lamp had to be improved, making the lamp more efficient. The product itself
needed to be redesigned, allowing a bigger battery, giving it better ergonomic aspects andiimgprov
other shortcomings. The producshould be sold as well so packaging was needed. To fully
understand the product a user manual had to be created. Another big issue is how to sell the
product A selling strategy had to be developed and selling locationgdhe created Kamworks
selected five students to work on this project.

The assignment

The assignmerdescribedn this report is the creation of the packagiwith possibly a holder for the
solar panelan educative game and a user manual for the Angkor Ligh&cAon planwas made to
define the assignment and a global roadnvegs set ugo complete it.

- Selected Final product

Figure3: Flowchart of structure of assignment and report

The assignment started with an analysing phaSkafpter?2). First, a short analysis of the company
Kamworks was conducted to understand how the company operadegondly, garticipatory field
researchwas conducted to gather information abouhe Cambodian people. The first goal of the
researchwasto find out what they think about the current prototype of the Angkor Light. Other
goalswere to see how and if Cambodian people play games and how they want to mount the solar
panel. Als aninsight in Cambodian culture and situation of livimgsachieved.

Follaving the field researcha market research was conducted. The goal of the market research wgs
to find out which similar products ested on the current marketAnother goal was to find out what '
kind of packaging was used and wiiay looked like. The lagjoal was tagainmore insight in how
Cambodian people buy their products. Tinext stage of the analysing phase was the evaluation o

1. IMmtroduct
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the local production capabilities. The goal of this evaluation twdid out what kinds of production
options were avdable at Kamworks or nearby, in th@apital Phnom PenhThis analysis phase
resulted in a set of requirements concerning the packaging, the game and the user manual.

A large number of ideas where turned into a lot of conceptspter 3. With the help oimatrices
and a morphologic diagram the three best concepts were selected. These three concepts were put to
the test in a small field research to find out which concept was most popular with the local

population.

The development of the final design of thagkagingchapter 4 was a continuous process of graphic
design and patrticipatory research. After every change the local population was asked to give their
opinion on the new design which resulted in another change in design. Along with the packaging, the
educational gamechapter 5 and the user manuatkapter § were developed.

Conclusions were drawn and a roadmap with recommendatichadter 8§ was set up to guide
Kamworks in the completion of the packaging, game and user manual.

°°‘ 1. Introduction



2. Analysis

In order to design a packaging, a game and a user manual gavduct, ax understanding of the
situation in Cambodia is important. Cambodia is different from the Netherlamts. alture is
different, the environment is different, even the way of shoppififfers from the way people do it in
the Netherlands.

Participatory Market Production

Orientation field research research capabilities

Requirements

Figure4: Flowchart of structure of analysis phase

After a week obrientation, the first task was to getraunderstanding of the company Kamwortks
understand the Angkor @it project and understand what the expectations of the company were
The next step was to conductparticipatoryfield research to get an insight in the ideas of the local
population about solar energy produc&market research was conductéd see howproducts were
being sold in shops and to get an idefawhich kind of productsvere availableon the Cambodian
market. The last step of the analysis phase consisted of gathering informatiot labaliproduction
capabilities because Kamworks indicatedwant to do as much work as possible to provide as much
local employment as possible.

All this research resulted in a list of requirements to guide the developing process of the packaging,
the game and the user manual.

2.1 Kamworks
Kamworks is a solar energy company in Cambao  1HA1L AND
and was fouded in 206 by three Dutch
entrepreneurs Besides being a commercic
company it aims to provide work for Cambodie
orphans as well. The company is locateshr the s
capitol of Cambodia, Phnom Penh, on tt
IANRdzyRa 2F |y 2NLKI:
OK A f RNEB y(Mainwdtka 20687) L ¢

dzt

Kampong
Chhnang’ Kampong Cham

Phnom Penh

Kampong
Speu

Kamworks

Gulf of Koh Kong

One of the three Dutchfounders is living in  raind

Cambodia permanentlyand is the general i i Kampot
manager of thecompany. A Cambodian bachelc

student is the assistant manager and embodi
the main link between the company and the loc!/9ure>: Map of Cambodia

employees Recently a project manager was added to the staff. His jebtisng up of a network of
solar shops / solar stalls indlvillages.

Takeo

With the help of four workshop employees, Kamwoitkstalled severasolar energy installations in
the last two years. The projects ranged from installing water pumps and electrifying srréll
communities to installindighting and soundystemsin churches Kamworks newest project is the c_és

development of the Angkor Light, the solar powered lantern that will provide light to the rurs
N
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population in Cambodialn 2005, Kamworks asked a student Industrial Design from the Technical
University of Delfto design a product to meet the lighting needs of the local population of Cambodia

(Boom 2005) In 2006, Kamworks asked a student from the University of Twente to do research on
possible productmarket combinationgRotman 2006)

Since one of thgoalsof the company is to create a working place for orphans, it is important to do
as much work as possible at the company itself.

The Angkor Light will be sold in fixed market stalls and mobile staksproduct will be produced as
much as possible at the Kamworks workshop in Sre Ampil. A pickup truck or van will drive large
amounts of products to a central location in Battambang and Siem Reap. From those central
locations the lamps will be transportdd small markets by motorbikes or pickup truck. The mobile
stalls will pick up the products at either the central location or a local fixed market stall. The boxes
will be stacked to a maximum height of four. No additional codes or labels are necessary.

2.2 Participatory field research
In a time span of five working days, ten interviews

have been conducted at a tekilometre radius around WS
! gm” " —

Most interviewees were in between 25 and 55 years
age and had families, all witg around the interview.
Interviewees were selected at random. Poor as well
wealthier rural people were interviewed. The
interviews took about twenty to thirty minutes eact
and the interviewees seemed to enjoy all the attentic
and questionsAll interviews were conducted by two
people.The translator did a very good job, translatir
even the smallest, but always important, replies.

As shown irFigure6, the intervewee would usually sit
opposite the interviewer, the prototype of the lamg/
would be in the middle and the translator would s
next to the interviewee. About ten people woulFigure6: Participatory field research
surround the location of the interview out of curiosity.

The research had fogoals:

e To getthe target groupgpinion about the current prototype of the Angkor Light.

¢ To get information about how and ihe target groupplay games.

e Togetan understanding on their ideas about packaging.

e To ask people where they wanted to mountsalar panel once they possessed the Angkor

Light. "

2

After the first two daydwo questions were added to the questionnaire to check the willingness Gg
0KS AYUSNDASESSa (G2 3AAEGS f2y3A¢ K APRNEG N Ay & SLIND ¥
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better insidit in the value of the answers.llAinterviewees were willing tamame all the Khmer
holidaysand were not afraid to honestly admit they did not kntive game Jalla, Jalla

After five days and ten interviews the results were evaluated to decide if the research questions
could be answered or not. The answers to the qualitative questions were very similar and contained
enough information togive a legitimate answer to the quésh. Only answers to thequantifiable
guestions are shown in table 1. Except for questions 19 and 20, the results were very unanimous. On
average 9 out of 10 interviewees shared the sar Tablel: Quantifiable results taken from the participatory
opinion. Question 19 and 20 were about spendit field research. n=10 (number of interviewees)

a large amount of mogy on a product they could
not imagine, therefore results on questioh8 and

Question Confirmation Decline Total

20 . i # (n) (n) (n)
were not very similar. 1 10 0 10
Based on the evaluation of the answers no mo (130 %O g 18
interviews were conducted and the participator 14 9 0 9
field research wasompleted It was not expected 15 10 0 10
that more interviews would give new information 17 2 8 10
to answer the research questions. All the 19 3 4 7
quantitative and qualitative questions can b 20 3 0 3
found in AppendipA.1 22 10 0 10

Overall results

Packaging

10 out of 10 people want the packaging to be a firm box. 9 out of those llLOs&ithe box to store

the lamp when it is not being used. The packaging is important to prove that the product is genuine
as well. A lot of products on the Chodian market are Chinese fakes and by having a box with the
stamp of the retailer, the risk of buying a fake product is reduced.

Solar panel mount

6 interviewees wargd to mount the solar panel on the roof. 4 wat to put the solar panel on a
dedicated chair. 8 out of 10 interviewees want to be able to store the solar panel inside when it is not
being used.

Because none of the interviewees wanted to use the packaging itself as a base for the solar panel, it
was deaed not to embed a mount for the solar panel into the packaging.

Game

PS2LJX S R2y Qi LIXl& I 20 2 pamddlieDécer vglleyball of furBpRai | ©
rope for example, but games involving a play board are very uncomif@reason ishiat there is

not a lot of money to spend on luxury goods or ganfesmited number of games that are played

are very basic and often involve throwing small roaks shoes During national holidays some
traditional gamesare playecdby adults as well as dtren.

These results show that it is very important the game should be played without the need u?f
additional items, because people are not willing to spend money on it. I

= ‘ 2. Analys
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Prototype

9 out of 10 people had never heard of solar energy before. After some egpian everybody
understood solar energy and they all understood the advantages of not having to charge the battery
in a generator shop.

None of the interviewees knew what to do with the lamp at first sight. Few noticed the tube light
inside, but even ifhey did notice, they did not know how to switch on the lamp. They like the looks
of the lamp, but had never seen anything like it before. A lot of people had problems switching on
the lamp as well, because once the on/off button is pushed, it will takeiativo seonds before the

lamp lights up.

These results show that it is important to explain the principal of solar energy on the packaging. The
packaging has to make clear what kind of product the Angkor Light is and what its functions are.

2.3 Market research

A small market researabn lanterns and photo voltaic producigas
conducted to determine what kind of products aagailableon the
Cambodian market todagnd what kind of packaging thesome
with. Another goal of this research was to find out how Cambod
people buy their poducts Rural people use three kinds of light i
the evening. The most basic wayatitaininglight is through fire. An
oil lamp or lerosene lamp is used in the middle of the room, b
provides a very flickering light, is dangerous and is vulnerable
wind. The most widely used solution is to get light through a syst
of a car battery and a tube lighthe batteryhasto be recharged
regularly and degrades quickly due to bad quality recharg
(RECambodia 20Q4)he third option is to use a battery powere:
lantern or flashlight. The solar lantern of KamWorks wilhfthe last

group of products. Figure7: Typical city electronics shop

Currenty there are quite a large number of lantefnsandlesand flashlights on the markefll
lanterns are quite similar and come inardboardboxes that all look alike. These products are
currently sold at all markets and in most electronics shopstekeotype box has the following
features:

e A big picture of the lamp at the front of the box

e A small user manual on the side of the box

e Explanation of features of the lamp, company details and quality standards at the back
o Different ways or situations tase the lamp on the other side of the box

'.3‘ 2. Analysis



