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Kinkajou Volume Manufacture

EXECUTIVE SUMMARY

This report examines the future of the Kinkajou Mfdm Projector as preparation
for the first large scale test begins. The maretential, volume manufacturing

options and project development are all investijate
The market within adult literacy is assessed beybatl defined byWorld Education
in Mali. An estimate of the market size, discussid the key market and customer

characteristics and an investigation into alteugatises are all offered.

A Volume Manufactured Concept is presented and tséhlistrate that Kinkajou can

be produced at volume with costs well below thgegprice of $50.

Further improvements are suggested to bring Kinkajo the next level of

development and increase its market appeal andidmadity.

Finally the evolution of Kinkajou from a studentopect to a real world project is

discussed.

The report is split into two parts, Part | examiiéskajou and its future as a product.

Part Il examines Kinkajou as a project.
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INTRODUCTION

The development of the Kinkajou Microfilm Projectoffers a challenging new
dimension taDesign that Matters For the first time, the organisation is devehgpa
student project into a real world product that vadlp many thousands of people in
the developing world. This will involve a steepreing curve and consideration of a
very different and more intense set of issuespdriicular the change from a project
intended to inspire US students to use their skillbelp the developing world, to a

project directly helping the developing world, tiésa challenging process.

This project analyses Kinkajou ari2esign that Mattersat a critical point in their
evolution. Kinkajou has been developed for tworgesnd with the backing éf/orld

Educationand USAID has a potential market of nearly 2,000Mali alone. The
future of Design that Matter&nd Kinkajou depend on the capture of this maakek

with it, the confirmation that this product can nba peoples’ lives.
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1. THE PRODUCT
1.1  Kinkajou Microfilm Projector

The Kinkajou Microfilm Projector is a product deopéd and built with the collective

effort of over 100 students studying in the Bostdiassachusetts area. A simple-to-
use teaching aid for the developing world, the pobgbrojects an image onto any flat
surface from an internal microfilm library of up 16,000 pages, the content of which
is set during manufacture. Intended for the hatsle@vironments and roughest
treatment, the projector is built to be robust amatiable and runs off renewable

sources of power.

The Alpha prototype working From left to righte Alpha, Beta and Gamma Prototypes

1.2  Project Evolution and Status

Since 2001, four design iterations have been dpedloProof of Concept, Alpha,
Beta and Gamma Prototypes. The Beta Prototyp@glan MIT- West African field

study in summer 2003, underwent short term testingral areas of Mali and Benin.

Beginning in September 2004 orld Educationhas arranged a, 6 month test of 75
units. To prepare for this, Design Engineer Alkemstrong, and Project Engineer

Peter Fichtor, have developed the Gamma prototype.

In spring 2005 the Gamma will return from Mali witiformation on the pedagogical
performance and robustness of the product. Fram, hiee aim is to develop a fifth

design iteration.

! Massachusetts Institute for Technology
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1.3  Volume Manufacture and the Future of Kinkajou

The next two chapters of this document and theeptaj has succeeded look at the
position of Kinkajou in spring 2005, examining howtake the project forward to a

volume produced, sustainable solution.
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2. THE MARKET

Kinkajou has been developed to solve issues predawntDesign that Matterdoy
World Education World Educationhave remained firm advocates of the project
throughout and have confidence that the microfilmjgrtor concept will soon help
thousands of people learn to read and wri¥orld Educationhas confirmed that
once the product has been proven, they will haveagket for 1,700 units in Mali
alone. This initial market provides a platform #dinkajou to establish a firm foot

hold in adult literacy, from which it can evolvedadevelop into other, larger markets.

2.1  Adult Literacy
2.1.1 Target Market

When the product was first conceived, students ddoko solve two problems

highlighted byWorld Educatiorin their night time literacy classes:

= Inadequate lighting

= Limited access to educational primers

A solution to these two issues was developed, eafigttaking the form of the

Kinkajou Microfilm Projector.

2.1.2 Confirmation of Need

Research has been carried out with a range of @&mns to confirm these issues
remain outside oNorld Education This research has however, shown that adult
literacy schemes suffer from a varying spectrunissfies not just confined to those
Kinkajou solves. It has also been noted that spatieies would actively discourage

a solution such as Kinkajou.

The following quote from Digby Swift, DFIDSenior Education Advisor for North

and West Africa, illustrates this:

2 (UK) Department for International Development
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“The preferred approach for this (adult literacyy to encourage teachers to develop
their own materials and to read locally availabledarelevant printed material. Even
if there is sufficient money to afford backgrourehders then these will be for

individuals not for the class>

This view is backed up by other sources, for examphe scheme REFLECT,
championed by Action Aid. REFLECT approaches ditgr projects by focusing on

locally designed and manufactured content and iegchds.

There are two main issues which Kinkajou must atapt
i. The current belief that any solution must be igiesd, developed or
manufactured locally
il. The informal settings now commonly used andfgnred to schools, for
literacy classes, and championed due to histortifficulties with
classroom based literacy projects. Classes heldoots are particularly

popular.

Problems of power and insufficient or inappropfigtemers (where a primer is used)
are still prevalent. The problem is that they peehaps not considered to be the most

pressing issues.

2.1.3 The Role of Kinkajou

If, in adult literacy, Kinkajou solves mainly nichssues, then the more common
issues must be investigated. Defining the issoesn in adult literacy across the
developing world, the following issues are the mogiortant:

= Accessto literacy schemes

»= Maintaining interest and levels of literacy

= Quality of teaching

= Context and quality of curriculum and primers for adults

® Digby Swift, DFID: email dated 4.6.2004
A particular issue is that primers specifically desigferdhdults are very rare.
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Given that Kinkajou is not directly aimed at akk#ie issues, to be successful it must:

= Attempt to complement efforts to solve as manyhefabove as possible

= Not hinder efforts to solve any of these problems

For example if Kinkajou was so difficult to use tig@mod teachers were put off, then it

would be a hindrance.

Therefore, the pedagogical advantages must continbe real, clear and appropriate
while at the same time, the disadvantages musthkasthoroughly investigated and

minimised.

2.1.4 Market Size

With consideration of the above issues the potentarket for Kinkajou has been
calculated. The details of this can be found irpé&gdix B, however the results are

offered here.

Assuming the issues defined Wyorld Education for which Kinkajou was designed

to solve are universal, the market can be estimagddllows:

The illiterate working adult population inrural areas of low income countries

where thelliteracy rate is below 20%.

A reachable proportion of this has then been taletative to how manyworld
Educationbelieve they could distribute in Mali. This givie® valuel11,000.

Taking theWorld Educationfigure and then estimating that 10% of organisetio
would look to tackle the same two basic issuesasd see Kinkajou as appropriate

then we have market in adult literacy for 11,000 units.

® Based on the World Bank’s definition
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2.1.5 Target Location

Based on the criterion outlined above, the targetket location is centred on the

following area&

=  West, North and Central Africa
= The Middle East and South Asia

=  Central America

The main market locations for Kinkajou

All these locations vary greatly in needs, climatel infrastructure, leading to the
problem that a one-size-fits-all product and serwall not be appropriate for all

locations. This is further discussed in Sectidn 2.

2.2  Other Applications

In order to expand it's market, Kinkajou shouldkdmeyond night time adult literacy
classes and utilise the product’s versatility asafpossible. In order to identify this

wider market we must look at what Kinkajou does:

Kinkajou projects pre-recorded images and text anftat surface for up to 25 people

to view at once. Itis portable, robust and reaeable in remote locations.

® A country by country break down is available in Appix B
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2.2.1 Adult Vocational Training

With the above definition in mind, an appropriateeunay be that of general adult
training. Topics such as health awareness inojudiiDS, vocational on-the-job

training and community projects such as how todbaitvell may all be appropriate.

2.2.2 Private Schools

In private schools money would be available if Kajgu was proved to be highly
advantageous to the school. If the ownership Kin&ajou by a school was seen as a

status symbol, then it may be particularly attraeti

2.2.3 A Complementary Device

Although the projector is designed for areas withpower or books, there may be a
market in better equipped classrooms as a complanyedevice. Battery power may
be more reliable than mains supply and the akuditgisplay pre-recorded data to the
whole class at once may be more beneficial thanusisag textbooks. This route has

not been investigated, but it is recommended fahé&r consideration.

2.2.4 Daytime use

The main hurdle to using Kinkajou for these appi@mss is a lack of image contrast,
rendering it difficult to view the image during deynt. If this issue could be solved,
then the market for the above applications coulémelly be many times larger than

the market in adult literacy.

2.3 The Customer

The users and main beneficiaries of the productdaseribed above; however the

customer and distributor will, in most cases, lei@ party.
Organisations working in developing world educagioprojects can be spilt into three

categories; these are described in Appendix C. mbst appropriate of these, as a

Kinkajou customer, is Non-Government OrganisatifiS Os).

Gareth Sumner 13 University of Cambridge
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Differing opinion and policy between organisationghin the NGO sector is common
and often developed into rigid policy, particulantylarger NGOs. This policy will

dictate whether Kinkajou would be appropriate.

It is therefore recommended that small NGOs befitisé target customer for th

11}

introduction of Kinkajou.

2.4 Cost

Cost is a basic threshold characteristic; a progilconly be purchased if:

i.  The money is available
-AND-

ii. If the benefits greatly outweigh the cost

The level of the threshold is difficult to quantiéyd varies greatly between countries
and organisations. It can only be said that ittnumsversally be the lowest possible

price.

2.5 Product Variation

There are a number of areas where the market Vayiabrectly affects Kinkajou as

a product and the wdyesign that Matterslistribute it:

2.5.1 Function and physical design of product

Not all locations face the same issues in adutrdity as those described above,
therefore subtley different designs may be necgsdaor example the following may
change: Power requirements (including availabiltgd levels of UV for solar
charging), physical robustness, colour and aesthetind their political or religious

implications.
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2.5.2 Microfilm content

The content has to be carefully contextualised vaallil designed for the people who

are using the material; this is likely to be t@atountry level.

2.5.3 Distribution and types of customer

The structure of the selling and distribution pcevill vary greatly particularly as
new applications are created, both due to physiedlgeographical issues as well as

political considerations.

2.6 Market Conclusions

The market for a teaching aid which solves the samblems as Kinkajou, is
potentially 11,000in adult literacy. This market is characterisgdvariability and
uncertainty and is spread over a wid@riety of locations and organisationswith

differing needs

With the market in Mali undeWorld Educationbeing estimated at 1,700, Kinkajou
has a perfect opportunity to reach a state of denfie by which the extended adult

literacy market can be captured and even expangleal. u

There is also great potential for Kinkajou’s usedieersify into other applications,
particularly if the image contrast can be improvied daylight use. This could

increase the size of the market many times over.

With the above considerations it is recommended tha
= Individual batches 06,000 unitsare planned for

= Each project would require aroufigd00-2,000 units
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3. VOLUME MANUFACTURE

Market research has recommended that 5,000 uratddsbe planned per batch. This
chapter looks at the manufacturing options avaelatlthese numbers as well as, for
completeness, volumes of 1,000, 25,000 and 50,000.

3.1 A Starting Point

The most recent design iteration is the Gamma Bnmtoto be tested in Mali. It is

characterised as follows:

- Single manufacturing batch of 75
- Minimum 6 month lifetime

- Must generate feedback on pedagogical and rkfjalsisues

With these issues considered, it is not appropt@tessume a simple evolution into a
volume manufactured product. Instead a concepteigeloped with reference to

lessons learnt and ideas from all prototypes ahdraimilar products.
A design is offered to illustrate the issues inedlvin designing the product for
volume manufacture and what can be achieved uemgnanufacturing process. The

design also incorporates new design features addédnctionality

Due to time constraints certain concepts have lsaemed forward directly from the

Gamma. This is detailed in Appendix D.4

To enable lessons to be learnt from the Gammanalysis of the prototype is offered

in Appendix D.
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3.2 Component Grouping

Evaluating the major functional components of Kjoka they can be split into two

groups:

Tolerance Critical Components: Components whose functionality is dependent on
their accurate relative alignment
These arecondenser lenses, projection lenses, LED andheat sink

Non-Tolerance Critical Components:Components which will continue to function
correctly with slight disturbances in their alignmhand relative position

These aremicrofilm andreels

These two sets of components, with different ptoieal requirements, are thus

treated separately with two independent casings:

Inner casin /»L/\A

Inner Casing (tolerance critical components):
= Contains the components within the optical line, BCB and the heat sink

» Rigid, guaranteeing correct alignment of the congo®
Outer Casing (non-tolerance critical components):
= Contains the inner assembly and the microfilm,s@eld indexing knobs

= Relatively flexible, absorbing impact and twist

Therefore all external forces will be absorbed ey duter casing and not converted to

relative movement within the inner assembly.

Gareth Sumner 17 University of Cambridge



Kinkajou Volume Manufacture

3.3 Materials and Processing

Polymers have been selected as the materialsdarasing: UV resistant ABS for the

outer housing and Acetal for the inner housing.

Polymers have been selected over aluminium or sernakive metal due to the
reduced cost, weight and more appropriate mecHapioperties. In particular the

shock absorbing toughness of polymers is seerkag protecting feature.

Injection moulding is the most appropriate proaagsioute bringing with it the

following advantages:

= Many features can be moulded directly into the @drho extra cost: For
example, bosses, positioning features and stremigitpeibs
= The unit cost of processing is very fast and low

= Snap fit joints can be easily incorporated intortauldings

Both vacuum and reaction injection moulding haverbeonsidered with vacuum

injection moulding being economical for all volungrgater than 107 units.

3.4  Design for Manufacture

Design for manufacture (DfM) enables:

= A product to be built efficiently
= Product changes to be carried out more easily
= Improved quality, reliability and robustness due ttee use of appropriate

manufacturing techniques

This project looks at two major DfM methods: minginig the number of parts and

simplifying the way these are assembled.
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3.4.1 Part Reduction

Part reduction has been achieved through a conntnmnaf the above analysis of

component groups and a product simplification asialfound in Appendix D.

This has resulted in a reduction in the numberoohmonents from 86 in the Gamma
to 48 of which 25% by number and 67% by cost cbata directly to the function of
the projector. Further information on this is fdum Appendix D.1 and Appendix
E.1.

3.4.2 Design for Assembly

The assembly process has been constantly consitermaedyh the design process, in

particular:

Minimisation of
= Parts — 48 compared to 90 on Gamma
= Sub assemblies — 1 compared to 5 on Gamma
= Repositioning or turning of parts — none apart fnromoving the subassembly
into the main assembly

= Screw fixings
The assembly is now all carried out:
= in open areas
= from one direction
= in the direction of gravity

= Positioning features have also been built in

The assembly process is described in Appendix Rgalath a video in the handover

directory.

A time and motion study was carried out on the mbbe process according to MTM1

standards giving a result of 79 seconds for therably of each unit.
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3.4.3 Injection Moulded Components

A major contributor to part reduction has beenititeoduction of injection moulded

casings, which allow many features to be integratega single component.

The following were considered when designing thedton moulded components:

= Draft angles
= Constant thickness

= Identical top and bottom halves of casing requionty one tool to be made

The identical top and bottom halves of the casimgld; however, need some post-

mould machining and thus it may be more econoncake a family mould instead.

Both options should be investigated.

3.4.4 Snap Fit Joints

The simplification of mechanical joining process&sch as the elimination of screws
by using snap fit joints, can greatly simplify esseambly process. The drawback is an
adverse effect on the ease of disassembly and epaiell as (sometimes) a decrease
in strength.

In the design concept, snap fit joints are recondedrfor the lens barrel assembly,

but screws retained for the outer casings.
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3.5 The Product

The concept shown illustrates all the above poitite, main characteristics are

described below.

3.5.1 Protection

The casing of the product has been built for marimprotection against rough

handling and usage:

» Large, bulky external bosses protect all extermmhmonents, creating a
continuous protective envelope

= Two casing assemblies have been used with diffemethanical
properties for the different component requirements

* Rigid, but shock absorbing 3mm thick ABS exterreding

= Alip on the edge of the outer casing acts a seal

3.5.2 Lens Cover and Locking Mechanism

A hinged lens cover which doubles as a locking raadm

for the reels and also a stand has been added.

3.5.3 Microfilm Transfer System

The connection between the reel and the knobs kas b
simplified by using partially customised parts. ra&chet will
fit directly into the reel, and the knob will thélirectly attach

to the ratchet through a cover bush similar to tis&d on the

Gamma design.
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3.5.4 Lens Housing

The lens housing is based around that from theeFiBhice

View Master Projector. This enables easier assgnmbbre

accurate positioning and fewer parts.

3.5.5 Heat Sink

An off the shelf heat sink rated at 2.5 °C/W isdyshis will

give sufficient cooling when open to the air.

3.5.6 Focus Mechanism

A fixed focal length has been assumed. This issalt of the
focal depth covering such a large dredests would have to
confirm this, if it was proved that an adjustabteuds was
necessary then a screw-based adjustable version

recommended similar to the Beta Prototype.

Four brass rods (which are not intended to turst}esd into the outer casings are used

to hold the microfilm in position.

3.5.7 Fixings

Fixings have not been fully considered and havebeen included in the Solidworks
models. It is anticipated that screws would bedusesecure the outer casing and the

inner casing to the outer casing and snap fit gdiot the inner assembly.

3.6  Costing

A full bill of materials has been drafted and cdteAll parts are costed either from
catalogue prices or estimates based on quotesnfidaiscomponents and assemblies

from manufacturing companies in China.

" Focus range = 3'-20’ in Gamma
8 Bill of materials available in Appendix G
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The product cost including all components, assemplckaging and delivery is
shown in the table below.

Volume Cost per unit
1,000 $47.65
5,000 $28.45

10,000 $26.05
25,000 $24.61
50,000 $24.13

The tooling cost amounts to $24,000 for the 6 iig@cmoulded parts (top and bottom

casing, cover and three piece inner lens assembly).

3.7  Component Sourcing and Assembly

It is recommended that all assembly and manufactisreoutsourced to a
manufacturing company based in a low cost locatoch as China. This greatly
simplifies the supply chain and other managemestieis. This is particularly

appropriate giveesign that Matterdimited resources.

3.8 Manufacturing Conclusions

A concept design has been developed which candmuped in high volumes. The

design makes use of:

» Injection moulded casings
= Off the shelf parts
= Manufacture in China

= Design for manufacture techniques

The design concept also introduces a number of design innovations including a

shock protection system and reel locking mechanism.
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The design has been costed and can be producedder $30 in volumes over 5,000
units. This is below the target cost of $50 angstproves that an affordable version

of the Kinkajou Microfilm Projector can be develdp®r production.
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4. IMPROVING THE PRODUCT

When developing the next design iteration thereaisvide scope for possible
improvements both radical and subtle. This sectbrthe report outlines some

improvements that should be considered.

4.1  Solid State Memory

So far all Kinkajou designs have made use of milcncdis the storage media. This

brings with it a number of possible problems:

Expensive and centralised production (relies omsE¢o a microfilm printer)
= Semi-permanent content, not easy to change by user

= Reliability of a mechanically controlled system

= Bulky storage

= Slow, linear indexing

All these problems could potentially be solved Iy tise of a solid state memory such

as Flash which is potentially cheaper, smallereamsier to produce content for.

4.2 Integrated Power Supply

All research into adult literacy projects, inclugithroughWorld Educatiorhas
concluded that a product solving power inadequauiest assume no power is
available in any form. This includes car batteri®esearch has also concluded that

modular devices are undesirable due to securitesss

This presents a difficult issue but could be solwith an entirely integrated power

supply.

The Freeplay Lifeline Radigroves this is a possibility, running off soladamind-
up power. This is powered by a 3 cell 3.6V bat@hgrged by a 5V 52mA solar

panel. To power Kinkajou in its current form, dtbey of around 7V would be

° See Lifeline case study in the handover directory
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needed and a solar panel running at the same gmwaround 1000 sq mm would be
required.

Therefore, three options are presented:

= Use the above defined battery and solar panelfag@@ns; this may require
a modular solar panel
= Look for a light source which would run from a lawswer supply

= Look for a solar panel which would offer improvduhcging

With the current speed of advancement in LED teldgyg this could be an option in

the near future.

4.3 Improved Image Contrast

As already outlined in Section 2, the market fonk&jou could be dramatically
expanded if it could be made to function in daytigonditions by improving the

contrast.

4.4 Local Manufacture

If Kinkajou was manufactured locally to where itsma be used, it would be
appropriate to many more NGOs policies. It wousbdnave much farther reaching
benefits for developing world countries, boostingpéoyment and providing people
with new skills.

A Kinkajou that could be manufactured locally cobkldesigned for small scale
manufacture in just a few locations, with no neednit production to this type of

manufacture.
Alternatively, a particular location could be foutmd full manufacture of the

Kinkajou. The second method would require muclaigreplanning and care and

may have political implications.
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A third solution may be manufacture in a relativégveloped location such as South

Africa where allFreeplayRadios® are manufactured.

4.5  Changeable Microfilm

The introduction of easily changeable microfilm niagrease the appeal of Kinkajou.
However this would only be successful if it did mesult in any significant increase in
cost. A cartridge based version was suggesteddsilfe customers, but the universal
view was that the advantages were not significaough to outweigh the potential

increase in price.

4.6  Other Improvements

4.6.1 Rapid advance indexing

This could be either motorised or powered manualigugh a gear arrangement — the
winding mechanism in the Lifeline Radtds an example of stepping up the speed of

manual power.

The addition of an indicator showing the positiorthe library would also be

advantageous.

4.6.2 Handle

The addition of a handle would prevent accidengamhage through picking Kinkajou
up by fragile parts such as the power cables.thédsame time the portability would

be greatly improved

4.6.3 Adjustable projection angle

Creating an adjustable stand controlling the aaglerhich the image was projected
would enable Kinkajou to be easily used from ddferlevels. The addition of
keystone adjustment could then improve the qualitgn image projected at an angle

by altering the lens arrangement.

0'see Appendix A
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5. CONCLUSIONS
5.1 Market Prospects

The Kinkajou Microfilm Projector has wide rangingpeal and the resulting potential

to be successful in several different markets.

Adult literacy specifically, is estimated to have a@tainable market of around 11,000

units.

The overall market could be many times larger tthas if Kinkajou is adapted for
new applications. These include opportunitiesrimgte education, adult training and
health.

The lower than expected size of the adult litera@rket beyond Mali is due to the
problems which Kinkajou solves, not being as widead as originally thought.
Other issues within adult education currently reegirioritised attention over lighting
and text book availability and there is also a enrremphasis on locally designed and

produced teaching material.

If however, initial use in Mali is a success, ttika functionality of Kinkajou and the

requirements of the wider market could converge.

52 Product Cost

Kinkajou can be produced for under $30 in numbees 6,000.

5.3 Product Functionality

There is still a large scope for improving the fumeality of Kinkajou. This will be

very useful in order to penetrate markets beyoatidhWworld Educatiors.

" Freeplay Radio distributed solely by the Freeplayrfgation in the developing world
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PART I
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PROJECT DEVELOPMENT
The following chapter stands back from the projdetail and attempts to take a
critical but objective view of Kinkajou as a piomeg project for Design that

Matters

1. DISCUSSION

Through Kinkajou’s evolution three characteristi@s/e been identified as challenges
which must be overcome to maintain the ongoing ess®f the project. These are
inevitable issues in an organisation with the striec of Design that Mattersa not-

for-profit based on the continuous learning of stud.

I. Continuity of Development and Confirmation of Assumptions

Kinkajou has been developed by a series of team&ingp linearly on short term
goals, passing work from one team to the next ahdng on a thin layer of project

management, shared by a large number of differepgs.

If the transfer process from one team to the reextall managed, then this system can
be a success. However, each team passes on assisnpihich if not challenged
and confirmed with the inheriting team’s new pecdpe, then the unproven and

perhaps false assumptions can build up.

Continuity of development must however be maintaimeorder to avoideinventing
the wheeland reconfirming assumptions that have already li@end to be true over
and over again. The nature of a team based dewelapprocess therefore must rely

on a certain level of confidence in previous teams.

This issue requires a compromise to be taken. fbHewing 2 characteristics

however exacerbate the issue and make the situatioa difficult to manage.

Il. Projects Based on Learning

The learning experience of academic projects ire®la cycle of making mistakes,
identifying them, understanding them, correctingnthand then passing on the

experience and preventing it from happening again.
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When this process is applied to real life projeatsKinkajou has become, the circle
becomes more critical. Before a new team takethemext stage of development,
lessons must be applied to the project in ordere#dign it with what should have

happened or what is now most appropriate, givert Waa been learnt.

If a project is characterised as a learning expegeit is also characterised by

mistakes. This is constructive if the mistakescamgected and the lessons passed on.

If short term planning and deadlines, which are résult of a project passed from
team to team, prevent the full learning processnththe most important

implementation and experience transfer stage caonbe neglected.

[ll. Performance Measurement and the Changing Balane of Goals

If we define measurement of success as the ache&weai goals we can assess a

project or company on how well it achieves its’ lgoa

Design that Mattergould be considered to have two goals:

1. To help people in underprivileged communitigetigh student projects
2. To leave a legacy with each student involvedparaging them to pursue a career

in this area

Every student who has contributed to the projedt ttien graduated with a desire to
pursue a career in helping underprivileged commesjitmakes Kinkajou a success

according to goal two.
On the other hand, when Kinkajou matures and besameeal world project with
funding intended to help people in the developingley rather than students in the

US, the measure of success is more about achigwniyst mentioned goal.

Therefore, to successfully measure the successDasgn that Mattergroject, the

balance of goals must be defined.
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As a project moves from a student project to aweald project, the balance of goals
change and thus the project emphasis must alsagehanherefore, the emphasis on
learning must be sacrificed for hard decision mgkior the value of the projeciot
the value of learning.

The legacy of learning and mistakes will remainhwibe project unless they are
addressed. When the goal of the project is chaagaewcess of rationalisation must
occur which must question the reason behind evesygd decision thus far. This

must be a priority and occur before the projecdegeloped further.
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2. CONCLUSIONS

If a project is to be realised in the real worlien its goals and measures of success
must change. This involves a process of ratioadis to confirm a project is suitable

for development or discover what must be changedake it suitable.

The experience of viewing Kinkajou from a new pexdje has, | believe, allowed
me to gain a relatively neutral view on the prgéegrospects. | have also gained
views from the market which have been overlookedhm past. | believe that a
number of issues have not been addressed in Kun&agvolution and as a result, if

they are not resolved, the Kinkajou may not bestiecess it could be.
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3. RECOMMENDATIONS
3.1 Project Management

A review of the process of project management shbel carried out with specific
attention to:
= How each individual student project fits into theemall project
= How the starting and handover points are defined
= How it is decided which assumptions and trainshaiught should continue
from one project to the next
= How design decisions and assumptions are regulavigwed rather than just
documented.

3.2 Assumption Confirmation

It is easy to overlook the process of confirminguamsptions when the project is of the
nature described above. In the process of comgnoo develop Kinkajou, it is

suggested that the following assumptions be coefirm

The Microfilm Projector Concept

The concept of a microfilm projector has not chahgi@ce the proof that it worked in
2001; however this is a very specific solution tanare general problem. The
research in Section 2 of the main report indicétes this specific solution has more
of a niche market. There may be a better way bfirep the problems than with

microfilm and an LED, and it is suggested that thesnvestigated.

The Number of Slides Needed and the Implication this has on Content Storage

10,000 pages is the original number quoted forvileme storable on a Kinkajou,
this is a result of the VHS tape being used inAligha prototype. In the Gamma
prototype the same size reels are being used, iatjofor 10,000 pages.World
Educationonly requires 650 pages. Reels may therefordb@dhe most appropriate

form of storage.
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The Market for Kinkajou
The Kinkajou Microfilm Projector is a solution tavd specific problems whicWorld
Educationexperience in Mali. The ability of the Kinkajoa solve these problems

will be measured in the 6 month test in Septembén2

If Kinkajou is a niche product only needed in 1,#@ssrooms in Mali and Guinea,
then the value of the product is very differentftthere is a world market for 50,000.
The amount of effort invested in Kinkajou must bependent on which of these

scenarios is closest to the truth.

In the situation where the main goal is the edocatif students in the US this may
not be an issue, but if the main beneficiary iemaed to be the developing world -
and this could either be 1,700 or 50,000 - thenvllee of investing in Kinkajou is an

important issue.

The research in Section 2 of the main report sugdbat the smaller market is nearer

the truth and as such the value of investment misissessed.

3.2 Six Month World Education Test

The 6 month test is aimed at assessing two issues:
= The pedagogical value of Kinkajou

= The ability of Kinkajou as a package to deliver pleelagogical function

Both of these issues must be proven for the Kinkagobe manufactured in volume
and distributed. However they must be proven ust for the test model, but on the
actual model to be distributed. For the test toobenaximum benefit, the model

tested must therefore be as similar to a volumdyred model as possible.

The differences between the Gamma model and thgrdefered in Section 3 of the
main report are deliberate: to avoid constrainigased by continually improving an
assumed design. Instead the concept is designethatoit can be efficiently

manufactured in high volume and at low cost.
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A conclusion from market research is that in anywe@d device, the power cannot be
sourced locally. This includes the assumption badteries are available locally and

further, that modular batteries, even if suppliethwhe product, are undesirable.

The Gamma design is therefore different in at léast ways from the final model.
There is limited time before the test begins, aitte lcan be done to change the
design. However, a test of this scale is not likelyoe offered again, particularly if it

raises doubts over the long term success of Kinkajo

To make the test the success that it could béptlmving is therefore recommended
= All assumptions that have affected what the Gamro#otype now is, should
be thoroughly investigated and confirmed.
= The test must be designed exhaustively, based hat whe Gammacan
achieve or is intended to, but what the final solutcan and should do in

relation to the problem and the extended market.
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