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Nile River Jump, Jinja

Executive Summary
Megaﬂoat Re-design Project - Increased marine safety for ﬁshermen and travellers on
Uganda’s Great Lakes through re-design of locally manufactured lifejackets.
Hundreds of thousands of people make their living and home along the shores of the Great
Lakes of Uganda. It is here that an estimated 5000 people loose their lives each year due to
drowning.
Heavily overloaded cargo boats setting off on long journeys across the lake are a common
sight. It is rare to see a single lifejacket amongst crowded boats of 100 or more people. Each
day thousands of ﬁshermen also depart in small boats to spend up to two months ﬁshing on
the lake. Most can’t swim and few can justify the cost of an imported lifejacket.
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In 2002 the National Lake Rescue Institute (NLRI) was established with the aim of providing
a search and rescue service on the two main lakes of Uganda: Lake Victoria and Lake
Albert. In 2006, NLRI established a project to design an affordable lifejacket called the
Megaﬂoat. It was produced at the ﬁshing village of Kaiso on the shores of Lake Albert.
Unfortunately the resulting product, whilst functional on a basic level, had many ﬂaws. It was
uncomfortable, difﬁcult to use, relied on an inconsistent supply chain and heavily subsidised.
Design Without Borders (DWB) realised the potential for re-designing this lifejacket. An initial
three month project was established with Irish industrial designer Sam Russell working with
the assistance of Norwegian industrial designer Kristoffer Leivestad Olsen. The project goal
was to design and develop an affordable and effective lifejacket that could be produced by
the local ﬁshing communities as part of the Megaﬂoat project.
As the project progressed it became apparent that further time would greatly beneﬁt the ﬁnal
outcome. A further 5 months of work was undertaken by Sam Russell. The aim was to further
improve the lifejacket whilst also developing a new locally produced buoyancy material.
This extension was implemented with the assistance of the International Maritime Rescue
Federation (IMRF) who provided part funding and technical links for the project.
Over the course of this 8 month project a new lifejacket was researched, designed and
developed. The design was informed by local needs and resources to ensure acceptance and
understanding of the product. The ﬁnal product successfully addresses key design issues of
ease of use, functionality, durability and affordability.
To ensure a sustainable and economically feasible project the bulk of the material is sourced
or produced in Uganda. Manufacturing takes place either in the capital Kampala or at NLRI
centres in ﬁshing villages. Overall production cost was reduced by 20% despite the addition
of improved materials and new components.
Extra local industry was also established by initiation of blow moulded ﬂoat production in
Kampala. These recycled plastic ﬂoats, whilst designed primarily to function as the buoyancy
for the new lifejacket, are designed to also function as ﬁshing ﬂoats. Through their distribution
and sale as ﬁshing ﬂoats, NLRI can offset production costs of lifejacket production. This
allows the lifejacket project to be independent of external funding and so sustainable in the
long term.
The design approach throughout the project was to ensure that the full context in which
the product was being developed was fully understood and acted upon to inﬂuence the
ﬁnal outcome. This necessitated continuous practical research and design, involving local
members of staff and the community, in order to develop the most appropriate ﬁnal product.
Following successful production and testing of ﬁnal prototypes the Megaﬂoat2 lifejacket is
now ready for production. 600 lifejackets are due to be produced over the coming month
(March 2009). With their sale and use, the true level of success of the project will then be
measurable.
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Ggaba Port, Kampala

Introduction
In order to provide an effective marine search and rescue service, it is necessary that the
people you search for and rescue are still aﬂoat. Unfortunately, in Uganda, low wages and
lack of water safety education mean lifejackets are rarely used. A project was undertaken in
2008 to address this problem through re-design of an affordable, locally produced lifejacket,
to be distributed by the National Lake Rescue Institute (NLRI).
The project was initiated by Design Without Borders (DWB) and the Norwegian designer
Kristoffer Leivestad Olsen. DWB is a non-proﬁt program linking design skills to development
and humanitarian aid. The project ran from March 2008 to November 2008 and was completed
by Irish industrial designer Sam Russell
Work was based at the head ofﬁces of the NLRI in Kampala. Research and subsequent design
for manufacture was also conducted in the ﬁshing village of Kaiso on Lake Albert.
The project was implemented with the assistance of local NLRI staff, seamstress and the ﬁshing
community of Kaiso. Technical and ﬁnancial assistance was also given by the International
Maritime Rescue Federation (IMRF).
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Fishing Village, Lake Albert

Background – Uganda and the Great Lakes
Uganda is a landlocked country in East Africa. It is a relatively stable nation in comparison to
its neighbours but is still ranked 15th from the bottom in the UN Human Development Index.
Death by drowning is a tragic reality for the hundreds of communities based along the shores
of Lake Victoria and Lake Albert. The lakes are often used as transport routes for people and
goods. Unfortunately the boats are usually ill equipped to deal with the unpredictable weather
conditions of the area.
The lakes also offer a good source of income as they have large stocks of ﬁsh. Since capital
to purchase boats is limited, the majority of ﬁshermen work for wealthier boat owners. They
are usually young men with little or no education in water safety. Also, as in many ﬁshing
communities worldwide, most cannot swim. They spend up to two months in small rowing
boats catching ﬁsh. The boat becomes their home with their catch of ﬁsh being exchanged for
food and fuel by a larger boat every couple of days. Lifejackets again are rarely used.
Predictably, each time the weather turns bad there are reports of further casualties. And with
each ﬁshermen drowned there are on average 7 dependants who are left with one less family
member and no source of income.
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Lake Rescue Station, Kaiso, Lake Albert

National Lake Rescue Institute (NLRI)
NLRI was formed in 2002 as a Ugandan NGO with the aim of providing a search and rescue
service for Lake Victoria and Lake Albert. It was quickly realised that the scale of the lakes, lack
of communication networks and disregard for safe practise, made provision of this service
very difﬁcult. Instead, NLRI prioritised the following areas: Communication, Education and
Flotation. The idea being that through developing these areas, it would eventually become
possible to provide a search and rescue service.
In 2006 NLRI initiated a program dedicated to the education of local ﬁshermen in water safety
issues and also production and sale of a lifejacket called the Megaﬂoat. The approach of the
program was to provide ﬁshermen with sufﬁcient incentive to buy a lifejacket by providing
free membership to the Megaﬂoat Club. Membership gave access to talks, an ID card and
entrance to regular competitions. However, despite these incentives, uptake of the Megaﬂoat
lifejacket was still low.
The Megaﬂoat lifejacket, whilst functional on a basic level, was uncomfortable and difﬁcult
to use. It was also being produced at a cost much higher than the sale price. NLRI, realising
these and other ﬂaws, were keen to support a re-design project for the Megaﬂoat. This project
commenced in March 2008.

Project Funding and Assistance
NLRI agreed to provide workspace for a DWB industrial designer and also to support costs
related to materials, prototype manufacture and testing throughout the project.
DWB supported Sam Russell to work in a voluntary capacity for the ﬁrst 3 months of the
project. Following the 5 month extension DWB agreed to match extra funding provided by
IMRF for the project. This allowed for extra personal expense coverage and also design and
development of a moulded component for the lifejacket.
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Kaiso Fishing Village, Lake Albert

Project Objectives and Goals
The project objective was to develop a new Megaﬂoat lifejacket that could be produced at
NLRI’s rescue stations and sold to the surrounding ﬁshing communities.
The objective of DWB’s involvement in the project was to research, design, develop and test
this new lifejacket with the assistance of NLRI.
The primary design goals were that the new lifejacket that would function better than
the previous model whilst also maintaining a Triple Bottom line of economic, social and
environmental sustainability.
The expected outcome from the design process was an effective lifejacket that would be
accepted by the ﬁshing communities as a valuable product that could justify its cost. It was
also hoped that the design process would lead to establishment of an economically sustainable
local industry whereby the lifejacket production did not have to rely on external funding.

Project Phases
The project can be divided into two main phases. Phase 1 is the period of March to May and
Phase 2 is from July to November. This is necessary, because the second phase was only
conﬁrmed following completion of the ﬁrst phase. In this regard, the structure and approach
of the project could be seen as slightly disjointed if grouped as one. The following is a brief
summary of each phase.
Project Phase 1 – March to May
This was the initial project time frame and saw research and design of several prototypes.
Whilst of different forms, all were based on using the same form of ﬂoat for buoyancy.
Project Phase 2 – July to November
The second phase focused on research and development of buoyancy for the lifejacket. This
was coupled with further development of the lifejacket design.
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Phase 1 - Research
The research period consisted of the following:
- Analysis of the existing Megaﬂoat lifejacket project. This was a well documented
project and proved an excellent source of information on the ﬁshing communities
involved in the project.
- Participation in the manufacture of the lifejacket in Kaiso ﬁshing village.
- Understanding the context for the design - the end user, their needs, lifestyle,
resources and priorities. Research was mostly conducted through observation and
interviews.
- Analysis of materials and manufacturing capabilities available in country.
- Research of existing European and American standards for lifejacket production and
testing.

Design Drivers
The research phase inﬂuenced a set of design drivers for the project. In retrospect, these can
be divided into the following categories: Function, Social, Economic and Environmental.
Function:
- Minimise the bulk of the buoyancy for comfort and ease of movement
- Clarify the use of the lifejacket for all
- Ensure the design enables easy recovery from the water
- Develop a new strap system
Economic:
- Source or develop a cheap locally available buoyancy material
- Minimise material usage
- Develop proﬁtable local industry to support NLRI
- Negotiate reduced material costs based on large orders
- Bring production cost down match sale cost
Environmental:
- Use locally available materials – recycled if possible
- Use locally available manufacturing methods
- Reduce material waste
- Develop a ‘Cradle to Cradle’ approach for production
Social:
- Encourage local involvement in the project
- Develop ownership of project
- Product design to be appropriate to local context – needs, priorities and desires of
community to be met.
- Mass produced appearance rather than cottage industry
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Early concept sketches

Design and Development - Process
Using the design drivers for guidance a broad series of concepts were generated. However, it
was quickly realised that more progress would be made by moving to product development
through prototype production and testing. One of the beneﬁts of this approach is, that through
witnessing and participating in the successes and failures of prototypes, the local community
and staff can understand and inform the progress of the project.
A workshop for production of prototypes was set up and NLRI’s head seamstress was engaged
to produce a variety of prototypes. Designs were developed through a process of trial, error
and problem solving. Each prototype was subjected to basic tests in Lake Victoria. Progress
was made in the areas of developing a new strap system, clarifying the use of the lifejacket
and enabling easy recovery from water.
Each of these prototypes were produced using a locally available ﬁshing ﬂoat that provided
a good buoyancy to volume in jacket ratio. However, the ﬂoats were made from the
environmentally harmful material PVC. Being imported, they were also susceptible to price
changes and inconsistent supply.
The beneﬁts of developing a locally sourced or manufactured buoyancy material were realised
early on in the project, but given the time frame this was deemed out of the scope of the three
month project.
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Seamstress Margaret manufacturing prototypes, Lake Rescue HQ, Kampala

During the development stage, a number of supply chain options for each of the materials
had been investigated. Cost and reliability of sourcing materials locally was compared to
importing from Kenya, South Africa, India and China. Generally, sourcing locally proved the
most reliable and cost effective.
Being a landlocked sub-saharan country, Uganda faces a number of challenges in developing
and maintaining any sort of import and export industry. With this in mind, the beneﬁts of
supporting local trade and developing industry were also factored in the design for manufacture
process.

Project Extension
As the project progressed, it became clear that the time frame was limiting the potential
outcome of the project. A submission to both DWB and the IMRF was made requesting to
extend the project by 5 months. It was felt that this would allow development of a new form of
buoyancy and also further the development and testing of the lifejacket. It was also hoped to
develop a revised set of lifejacket standards for use in a developing country context.
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Phase 2
The key objectives of the second phase of the project were:
-

Further design and development of the lifejacket
Inclusion of more sustainable materials and manufacturing
Full implementation of the re-designed Megaﬂoat
DIY manual for manufacture of the Megaﬂoat
Set of guidelines for testing of lifejackets in the developing world

Research Phase
The main objective of the second research phase was to identify the most appropriate
sustainable buoyancy material for use in the new lifejacket. Whilst a locally sourced or
manufactured material was preferable, the possibility of sourcing the material from abroad
was also considered
Research Process
The research process was initiated with a broad survey of all possible buoyant materials and
manufacturing processes available to the project. This identiﬁed several buoyancy possibilities.
These were as follows:
-

Imported EVA block foam
EVA Sandals
Ground Styrofoam
Styrofoam Sheet
Imported ﬁshing ﬂoats – Blow moulded and PVA foam
Kapok seed ﬁbre
Magirigit and Ofu – local, low density woods
Plastic water bottles
Sealed and ﬁlled Milk Bags
Blow moulded ﬂoats manufactured in country
Jerrycans
Imported ‘closed cell’ Polyurethane foam

Each of these materials was reviewed for availability, cost and effectiveness.
Further research work was also conducted in the following areas:
- Existing import of buoyant materials – interviews with importers and suppliers
- Possibility for import – contact with manufacturers in Kenya, South Africa, India and
China to establish cost and time for import
- Review of manufacturing capabilities within Uganda
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Surveys were also conducted amongst 13 different ﬁshing communities to determine the
priorities of the ﬁshermen for a buoyancy material and also the materials that they were using.
Surveys were conducted by local staff in order to get the most accurate results. See Appendix
A: Fishing Float Survey and Results

Buoyancy Material Testing
Each potential material was tested. Some were discounted at an early stage whilst other
progressed to full prototype stage. The following materials where selected as promising
solutions to further research and develop: Kapok seed ﬁbre, EVA Sandals, Milk Bags with
Styrofoam and Blow Moulded ﬂoats.
Kapok seed ﬁbre
Kapok seed ﬁbre is a naturally buoyant material that grows around the equatorial belt and has
great potential for use in small scale lifejacket production. Unfortunately, following harvesting
of several seed pods, it became apparent that the variety of Kapok in Uganda yields much
less ﬁbre than the commercially harvested variety found in Western Africa and Asia. It was
estimated that 350-400 seed pods would be required per lifejacket.
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Milk Bags with Styrofoam
In Uganda milk is most commonly packaged in Polyethylene bags. These strong and durable
bags offer potential to provide an ideal solution for containing buoyancy like Kapok seed ﬁbre
or Styrofoam. A prototype was constructed using ground Styrofoam in the milk bags. Whilst
effective in the water, local ﬁshermen felt that the product would be not be durable enough.

Prototype using milk bags and ground Styrofoam

EVA foam Sandals
EVA (Ethylene Vinyl Acetate) is a vinyl based foam that is much more environmentally friendly
than its close cousin PVC. Work was conducted with Kenyan suppliers of the foam and also
Ugandan suppliers of Sandals. Despite being an good buoyancy material that is commonly
used in buoyancy aids, the weight of the material limited its use in a lifejacket.
Blow Moulded ﬂoat
Following research into production facilities in Uganda, it was realised that it would be
feasible to produce a blow moulded component for buoyancy in the lifejacket. This would
allow development of a ﬂoat that was solely for the use of the lifejacket, rather than adapting
an existing material. It was also considered that a blow moulded ﬂoat could be developed to
function as a ﬁshing ﬂoat too.
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Buoyancy Choice Indicator
Each available material had different pro’s and con’s in the areas of cost, availability,
environmental impact, durability and manufacture.In order to accurately judge the optimum
material, a buoyancy choice indicator was developed. This assigned 30 different factors that
would effect suitablility of a material for use in the lifejacket. These factors were assigned
values and then grouped them under the following headings:
-

Material choice for buoyancy (60)
Manufacture of buoyancy component (50)
Incorporation into redesigned lﬁejacket (20)
Distribution and Sale (70)
Lifejacket Use (Effectiveness of Buoyancy) (110)
Durability of buoyancy material (70)
End of Lifecycle (20)

The ﬁgure at the end of each heading represents the total value of all factors in that group. See
Appendix B:Buoyancy Choice Factors
Following incorporation into a spreadsheet the available buoyancy materials were rated. The
results are as follows:
-

Blow Moulded Recycled HDPE – 299
Blow Moulded Virgin HDPE – 288
EVA blockes from sandal manufacturer – 285
Kapok (Harvested in Uganda) – 243
Existing PVC Cylinder ﬂoats – 225
Existing Doughnut ﬂoats – 219
Styrofoam Block – 208
Styrofoam Block in Sealed milk bag – 201
Magirigit (local low density wood) – 178
Ground Styrofoan in Sealed milk bag – 159

As can be seen, production of a blow moulded ﬂoat using recycled HDPE scored highest.
Rational for process
The aim of developing this indicator was to choose an appropriate material and process for
the context of the the project. Inclusion of such a broad range of factors ensured that the
ﬁnal material, whilst not necessarily the most effective in some areas of performance, would
address social, environmental and economic factors for this area of production and sale.
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Selection of Fishing Floats

Fishing Float Research Phase
Whilst investigating materials for buoyancy in the lifejacket, research were also conducted
into the possibility of producing and distributing a ﬁshing ﬂoat. NLRI already had an effective
distribution system to several local ﬁshing communities in the form of its Megaﬂoat Club. This
system could be capitalised upon to develop an income generating industry in the form of
ﬁshing ﬂoats.
In order for the ﬂoat to be accepted within the ﬁshing community it was vital that to gain a full
understanding of the ﬁshing process and requirements. This task was made easier by the fact
there was already a body of research for the lifejacket that was relevant. However, further was
conducted in the following areas:
-

Commercial viability for ﬂoat production
Cost of importing ﬂoats
Identiﬁcation of possible manufacturers
Discussions with ﬂoat importers and retailers
Assessment of existing ﬂoat forms

Float Distribution Models
It was also important to visualise potential ﬂoat distribution models. Correctly judging the ﬁnal
model would greatly impact how NLRI interacts with the local ﬁshing communities and how
effective the venture would be. The following models where considered:
-

Distribute to main ﬂoat Importers
Distribute to local Suppliers
Sell to owners of a Megaﬂoat
Free ﬂoats with every lifejacket

Each model offered different pro’s and con’s. It was decided that a small scale commercial
model of selling to owners of Megaﬂoats would be the most effective approach.
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Float form development and production
The form of the ﬂoat was developed using a combination of 3D Solidworks software and
production of test shapes using Styrofoam.
Development of the ﬂoats in Solidworks 3D allowed for full analysis of each form for its
efﬁciency, weight and volume. See Appendix C: Float Comparison
Production of test forms allowed the ﬂoats to be tested in prototypes and also to be distributed
amongst ﬁshing communities for evaluation and input.

Float Form Volume Tests with Styrofoam

The ﬂoat form progressed, inﬂuenced by test results, local input and software results. This
process led to a ﬂoat form that fulﬁlled both tasks of providing the buoyancy for the lifejacket
and functioning as a ﬁshing ﬂoat.
Following this stage, ﬁnal production drawings were developed and submitted to the two main
plastics manufacturers in Kampala. The manufacturer Afroplast offered the most efﬁcient and
conﬁdence building process and so was chosen to produce the mould.
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2nd Test Batch of ﬂoats

Due to cost reasons and lack of mould making facilities the mould was manufactured in
India. Two trial production runs took place in order to make sure the mould conformed to the
production drawings. These where shipped to Uganda and used in prototype development.
Less than two weeks before the ﬁnal deadline the ﬁnished mould was ready for production in
Uganda. See Appendix D: Final Production Drawing

Float as used in prototype
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Lifejacket prototyping and development
The ﬁve week lead time for production of the ﬂoat allowed the project to focus on development
of other aspects of the lifejacket. The method for development was a process of trial, error
and improvement through prototype production and testing.
A total of 30 prototypes where produced and tested. Factors such as ease of manufacture
and production time were assessed. Each lifejacket was subjected to tests in Lake Victoria.
The tests determined basic function of the lifejacket and so directed the development of
the product. Testing for conformation to EU standards would only be done for the ﬁnal
prototypes.
All results were recorded and analysed to ensure continuous improvements throughout the
prototyping process. Throughout this process, NLRI staff input was drawn upon to inform the
progression of the design.

Prototype Development

The following areas were worked on to improve the product and the manufacture process:
-

Strap system and jacket security
Buoyancy distribution
Materials selection and sourcing
Fabric print
Labeling and Usage Instructions

Each of these areas were developed and addressed through extensive prototype manufacture
and testing.
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Strap system and jacket security
During the ﬁrst stage of the project a strap system concept had been developed. This involved
2 straps that could potentially provide a very secure and simple ﬁt due to the angle that they
wrapped around the body. This system was further developed to work out the optimum angle
for the straps and to ensure that it could accommodate most wearers. This involved testing
the jacket for use and ﬁt on a full range of body sizes and forms.

3 Stage strap system developed

Buoyancy Distribution
The buoyancy distribution proved to be a challenging aspect of the project. A variety of
distributions were tested in order to ensure correct positioning in the water with full occipital
and lateral neck support. Generally the distribution developed through a process of trial and
error, with some technical assistance being given by specialists from the RNLI and Swedish
Sea Rescue.
Materials Selection and Sourcing
The goal for this process was to source cheap locally available materials that would ﬁt in with
existing manufacturing capabilities. The usage conditions of the lifejacket limited the choice
to plastic based materials. Fortunately, it was possible to source most of the materials in
country.
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Poorly established supply structures meant that there was lack of medium scale suppliers that
would ﬁt NLRI’s production quantities. Generally this mean NLRI were limited to purchasing of
materials from small scale suppliers within Kampala. Materials were selected in consultation
with the seamstress to ensure that they would work with their sewing machines.
Fabric Print
Development of a fabric print was identiﬁed as a way of improving the manufacture process and
the ﬁnal product. Following assessment of printing facilities, screen printing was highlighted
as the best option.
Various prints were designed and developed by the designer and the seamstresses. These
graphics were informed by the requirement that they should be easy to interpret by a
seamstress manufacturing the lifejacket for the ﬁrst time. Graphics for printing were provided
to local screen printers Chui Arts. See Appendix E: Screen Print Graphic.

Screen printed cutting guides

Labeling and Usage Instructions
It was necessary to develop labeling and instructions for use of the lifejacket. European
standards state that the lifejacket must be donned in under a minute following reading of the
instructions. Since the majority of ﬁshermen are illiterate it was important to design a graphic
that could be easily interpreted. A series of graphics were produced to demonstrate donning
of the lifejacket.
A set of simple instructions for lifejacket care were also developed. These were printed in
the national language English and also translated into the three most widely spoken local
languages. It was decided that graphics would not be used in this case since there were
difﬁculties in interpreting graphic pictograms without human reference as in the case of the
donning instructions. See Appendix F: Product Labelling
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Final prototype production and testing
Arrival of the ﬂoats allowed production of ﬁnal prototypes to take place. Two prototypes
with different buoyancy where manufactured. The ﬁrst was a 100N lifejacket with a ﬂexible
buoyancy at the waist, whilst the other was an 80N version which had no ﬂexible component
and less buoyancy around the neck.
European lifejacket standards (EN395 100N) were used to provide a guidelines for testing.
Key areas of the standards where identiﬁed and used to guide development of a set of tests
that would determine function and durability of the lifejacket. These were as follows:
-

Vertical and Horizontal strength
Overall Buoyancy
Freeboard – clearance of the victims mouth from the water
Functionality both in and out of water

Testing rigs were adapted from the EN395 standards and produced using locally available
materials such as Jerrycans and wooden posts.
Tests were conducted in a local swimming pool with 8 subjects ranging in weight from 50 to
117Kg. 3 water safety experts witnessed and analysed the results. Whilst neither the testing
rigs nor the location could be described as fulﬁlling European lab conditions, they fulﬁlled
the requirement to put the lifejacket through a core group of tests that would determine its
function.

Testing in Cassia Lodge Swimming Pool
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Both lifejackets passed all tests. On review of the results it was determined that the lower
buoyancy lifejacket actually performed as well as the higher buoyancy version. A decision
was made to produce an intermediate lifejacket that provided 88N buoyancy. It was felt by
all that the greater acceptance and use of a lighter and smaller lifejacket would outweigh loss
of performance, if any, through reduction in the buoyancy of the lifejacket. See Appendix G:
Performance Tests

Production Manual
The proposal for the project extension had highlighted the need for manual to guide future
lifejacket production. Toward the end of prototype production, a step-by-step manual was
developed. This was produced with the advice of the two main seamstresses employed at
NLRI. Their comments dictated how each stage was to be illustrated. Emphasis was placed
on clear step-by-step images with text for support. See Appendix I: Production Manual.

Step-by-Step stage from Production Manual

Project handover
Several steps were taken during project handover to order to ensure long term sustainability
of the project. As a safety product it was vital that production standards were maintained.
Given NLRI’s intention to expand the production of lifejackets to other areas within Uganda
and possibly abroad it was also important to facilitate an easy transfer of knowledge when
establishing new production centres. The following are the main areas that were focused on:
-

24

Project work distillation and transfer
Skills building through practice
Teach the teacher – identify key members of staff pass on knowledge
Contacts, Contracts and costings transfer
Guidance and reference for manufacture
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Project Outcome

100N and 88N Final Prototypes

Summary of product and process
The ﬁnal product, the Megaﬂoat2, is an affordable lifejacket that can be produced easily by
NLRI and sold locally. The design process focused on development of a product that, whilst
using basic materials and manufacturing processes, would function effectively as a lifejacket.
Consideration of the broader social, economic and environmental context also played an
important part in the design process. The end result is a product that maintains standards
of function as a safety device whilst also being affordable and acceptable to lakeshore
communities in Uganda
The low sale price of the product and limited material availability have challenged the design
process and effected the ﬁnal product. There are few aspects of the lifejacket where the
‘technically best’ material, component or manufacturing process has been used. So, for
example, whilst lighter and comﬁer buoyancy is available for lifejacket manufacture, import
and use of this material would have increased the cost of the jacket beyond a practical level.
The method of the design process has been to take into account a broader set of factors in
order to identify the most appropriate material or process for the project.
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Design Developments
Product Form
The form and colour of the lifejacket is designed, not only to conform to standards, but to
also appeal to a prospective local buyer. Whilst this may seem less relevant than function, it is
important that these elements of the design are also considered as they are factors that may
encourage purchase and use of the product
Product function ‘out of water’
Most potential users will never have worn a lifejacket before. Therefore it was very important
to ensure ease of use and limit potential for incorrect donning. To achieve this:
- Lifejacket form designed to minimize incorrect donning. There is only one way it can
be put on.
- To assist donning a set of graphics and guidelines has been developed and screenprinted on the lifejacket. In tests for ﬁrst time users, all were able to don the lifejacket
in under 1 minute.
- The neck opening and strap system are designed to prevent slippage of the buoyancy
over the head.
- There is a fold in the buoyancy at the neck. This allows greater neck movement to
look sideways.
- The strap system is designed to be easy to use, with the number of straps reduced
from 6 to 2. The angle of these straps ensures a secure and tight ﬁt at the neck,
upper torso and waist.
Product function ‘in water’
The product was designed to function as a ‘lifejacket’ rather than a ‘buoyancy aid’. This
meant that it had to fulﬁll requirements for supporting and rescuing an unconscious victim.
The following features address this requirement:
- Angled strap system reduces the chance of the lifejacket slipping up the torso when
the victim falls in the water.
- Distribution of the buoyancy ensures that the lifejacket rights an unconscious person
in under 10 seconds.
- The neck ﬂoats are arranged to provide occipital and lateral neck support in water.
This is of particular beneﬁt to a non-swimmer or unconscious victim.
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Megaﬂoat2 use in Lake Victoria

- Whistle and reﬂective tape are included to attract attention and to also conform to
EU standards.
- Grab points are incorporated into the straps to assist rescue. These are positioned
so as to not risk injury during rescue.
Buoyancy Material
Design and manufacture of the buoyancy has conveyed many advantages over the previous
lifejacket.
- Increased buoyancy and reduced bulk - The shape of the ﬂoat provides an increase
in buoyancy of the jacket with a reduction of volume.
- Float form designed to curve around the neck of the wearer
- Reduced waste – ﬂoat manufactured from 70% recycled High Density Polyethylene
(HDPE). HDPE is an easily recyclable plastic material.
- Reduced cost – Reduction in buoyancy cost of 30%
Extra industry has been also developed through design and production of a ﬂoat that can be
sold amongst the ﬁshing community. Income generated from this project can offset any loss
incurred through production and sale of the Megaﬂoat2 lifejacket.
As in the ﬁrst Megaﬂoat, sales of the lifejacket are positively effected by the fact that ﬁshermen
understand the value and function of the ﬂoats.
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Final prototype - detail

Materials and components
The main fabric used in the lifejacket is 100% Polyester. This is the same as in the ﬁrst
lifejacket. Extensive research was conducted into sourcing a stronger Nylon material, but
unfortunately this is not available in East Africa. Again, the costs associated with import and
transportation from abroad limited the choice. In all other areas the materials and components
used were improved on those in the previous lifejacket.
Polypropylene strapping and Nylon Thread were added to increase durability and strength of
the lifejacket.
High strength Marine Grade Acetal ‘side release’ clips where introduced to provide a durable
and secure closure of the new strap system.
Manufacture process
The ﬁnal manufacturing process for the lifejacket is a mix of mass production and local
manufacture.
For production of the ﬂoat, blow moulding was deemed the most appropriate process since
minimum production quantities match NLRI’s manufacture capabilities. Each production run
is 25,000 ﬂoats and provides for approx 650 lifejackets.
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The ﬂoats along with all other materials are then transported to a local manufacture point in a
ﬁshing community were they are assembled.
Design of the production process was guided by the seamstresses. Several steps were
adapted to ensure a uniform manufacture process and continued production standards:
- Screen printed cutting instructions were developed for the fabric to ensure that
standards of production are maintained and that minimal material is wasted.
- Key members of staff were instructed in production and sale of the lifejacket and
also left with ﬁnal products to copy.
- Production manual for the lifejacket was designed and produced with the guidance
of the local seamstresses.
Environmental Sustainability
Buoyancy forms about 75% of the plastic used in the Megaﬂoat2. Since the buoyancy is now
made of 70% recycled HDPE, this means that over half of the lifejacket material is produced
using recycled materials.
Manufacture of the ﬂoat also allows the opportunity to implement a ‘Cradle to Cradle’ material
cycle. This greatly reduces the environmental impact of the lifejacket production and supply.

‘Cradle to Cradle’ lifecycle proposal
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Economic Sustainability
The cost of production is reduced from $15 to $12/$10.50 depending on VAT exemption
status of NLRI. Sale Cost is $10.
Production loss is offset by sale of ﬁshing ﬂoats. Each ﬁshing ﬂoat generates $0.03 income
for NLRI. From surveys it was found that ﬁshing ﬂoats are bought in quantities of between 50
and 300 by ﬁshermen. This generates between $1.50 and $9.
Combining lifejacket production and ﬁshing ﬂoat sale introduces a sustainable business model
for Megaﬂoat sales at NLRI that could proceed without external funding.
See Appendix H: Contacts and Costings.
Social Context
In order to ensure acceptance of the product each aspect of the lifejacket was developed with
input from local staff at NLRI and also the ﬁshing communities. This has inﬂuenced both the
form and the function of the lifejacket.
A continuous process of research into the social context has also informed all factors of the
project. The aim of this approach is to guide the development of a product that is matched to
the end user, their lifestyle, desires and needs.
Production of the Megaﬂoat2
The production of the Megaﬂoat2 was due to start in Febuary 2009. However, funding
delays mean production will start at the end of March 2009. 600 lifejackets are due to be
produced. These will then be distributed and sold amongst Kaiso village and the neighboring
communities on Lake Albert. It will be then necessary to monitor and evaluate acceptance
and use of the product. This will in turn judge the success of the design project and also direct
any amendments to the design.
A further production run of 600 is also due to take place in June at the lakeside community
of Wanseko. This will necessitate development of a new manufacturing area and transfer of
knowledge. It is hoped that systems put in place for knowledge transfer will ensure that the
production is established easily.
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The role of industrial designer
‘Design, develop, test and produce an affordable lifejacket’
On ﬁrst review, this type of project brief offers a straightforward task for an industrial designer.
In a developed world context this project would be ran through a design studio with the end
goal of producing a commercially viable product that fulﬁlled established safety standards.
The industrial designer could draw on an array of established systems to complete their task.
Project goals are linear and well established. The aim and outcome is the product.
It is tempting to apply a similar role for the industrial designer in a developing world context.
Unfortunately, lacking the resource of established systems, the industrial designer attempting
to adopt this role quickly meets obstructions. The role of the industrial designer must then be
adapted to ﬁt the location.
In the context of this project, the required output from the industrial designer was quite clearly
deﬁned. However, to achieve this goal the input (role) had to be broadened. The design
process had to be far-reaching and ﬂexible throughout in order to take advantage of the
societal, economic and geographic context rather than be obstructed by it. So, for example,
the lack of established systems also meant the lack of obstructions to the design process.
Yet in adapting this broad role the industrial designer should not stretch too far beyond their
professional limits. It is necessary to ﬁnd a balance, where many factors are considered, but
that the limits of the design process are recognised. Given this appropriate and adaptable
approach to the role it is possible to implement much more effective solutions.

Reﬂections on Practice and Project
Research systems – Continuous input and Local Involvement
In any given Industrial Design project, the research stage can and should be the main inﬂuence
in deciding the outcome of the project. Systems of research must be adapted to ﬁt the location
of the project in order to prove effective.
A process of continuous research and subsequent product amendment was applied to this
project. This approach was necessary to develop an understanding of the very different and
unfamiliar context for work. It also served to accommodate frequent changes to project
resources and requirements.
The research phase can also be used to develop involvement of the local communities in the
project. Conducting research with and through local involvement also gathers more accurate
results and develops a sense of ownership of the project.
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Systems design - A step back from the product
Early project research was focused mainly on the product and its use. However, it became
clear that there were beneﬁts to stepping back from the product to analyse the wider context
of the project rather than just the manufacture of the lifejacket.
Understanding and participating in the project at this level can allow the designer to develop
and propose a direction for the project rather than just being assigned a product. In the
case of the Megaﬂoat project, this approach facilitated development of local industry through
ﬁshing ﬂoat production and sale
Community Participation and Co-creation
There are many beneﬁts associated with community involvement in a design project. It can
inﬂuence the development of an appropriate project whilst also encouraging a sense of
ownership and enthusiasm for the project. It should be noted though that there are limits to
the level of community participation that can serve to beneﬁt particular products.
For the Megaﬂoat2 there were strict design requirements regarding function as a safety
device. These could not be implemented by the community and had to remain the task of the
Industrial Designer.
A balance of the participation was aimed for, with community input being used to develop the
design in areas of local expertise such as ﬁshing ﬂoat form and manufacture process.
Project Sustainability - Triple Bottom Line
During the project a ‘Triple Bottom Line’ approach was adapted to develop a sustainable
product and system. This approach involves giving economic, social and environmental
considerations equal value. It was intended that by not only addressing the economic factors
but also the broader environmental and social issues a more appropriate product could be
developed.

Conclusion
Working as part of a development project in the Global South presents the opportunity to enact
positive change in communities that have little resources or knowledge to do so themselves.
Yet, it can also be a frustrating and challenging experience. As an industrial designer these
challenges are often compounded by a general lack of understanding of the design profession
and its relevance to development work.
Fortunately, in the case of the Megaﬂoat re-design project, the task was made very clear Design and develop an affordable lifejacket for communities along the shores of Lake Victoria
and Lake Albert. This clear deﬁnition of the project coupled with a good support structure in
the form of NLRI made the task much easier.
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Existing production and distribution facilities for the previous Megaﬂoat lifejacket provided
an excellent starting point for research and design of a new product. The Industrial Design
process evolved throughout the project, transforming from an approach based on past work
experience in Ireland through to a methodology inﬂuenced by a greater understanding of the
needs, resources and culture of the local communities.
The ﬁnal product provided a functional lifejacket that could be produced and sold within the
lakeshore communities. What remains is for NLRI to move to production. It will be through
sale and use of the product that the project impact can then be fully determined.

Sunset in kaiso village
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Appendix A: Float Survey Analysis
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Appendix B: Buoyancy choice factors
Factors inﬂuencing choice of Buoyancy for locally produced lifejackets in Uganda
The following factors inﬂuence the method of providing buoyancy:
-

Material choice for buoyancy (60)
Manufacture of buoyancy component (50)
Incorporation into redesigned Lifejacket (20)
Distribution and sale (70)
Lifejacket use (Effectiveness of buoyancy) (110)
Durability of buoyant material (70)
End of lifecycle (20)

Each factor has a variety of sub headings to which are applied values of importance. In this way it
should be possible to identify a suitable method and material for providing buoyancy.
Material Choice for Buoyancy
Evaluating the effectiveness of the material/components to be used as buoyancy in the jacket.
Availability (15)
- Material/component imported or is it manufactured locally? (5)
- Material/component available at ﬁshing sites or limited to large urban areas? (5)
- How consistent is the source of material/component? (5)
Cost (15)
-

Cost of Raw material or Component per jacket (3)
Import/transport costs (3)
Initial Outlay (3)
Ongoing expense (3)
Possibility for offsetting cost (e.g. proﬁt from sale of ﬂoats) (3)

Sustainability (10)
- Continued availability of material/component for future product runs (3)
- Ease of maintaining supply of material/component (3)
- Beneﬁt to the community (3)
Environmental Impact (10)
- Is the material/component recycled and/or recyclable? (3)
- Impact of harvesting/manufacturing the material (3)
- Impact of material use (2)
- Source of material – local or abroad (2)
Transport (10)
- Distance from source of material to site of manufacture of jacket
- Ease of transport of material/component to site of manufacture of jacket
Manufacture of Buoyancy Component (on site)
Assessing the suitability of the material for community based manufacture
Ease of Manufacture (10)
- Can the manufacture be easily taught to staff?
- Once initiated, does this manufacture need much supervision?
Manufacture Time (5)
- Time taken to produce the buoyancy component so that is ready to be placed in the jacket
Cost of Manufacture (10)
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Tools/Resources Required (10)
- Are there any specialist tools required for manufacture of the component?
- What level of training is required for the staff?
Health and Safety for workers (15)
- Is there a risk to health and safety whilst working with the material
Waste Material (5)
- What quantity of waste material is produced from the manufacture stage
- Can this material be recycled?
Beneﬁt to local community (10)
- Does this manufacturing process bring beneﬁt to the community through extra work or
industry?
Incorporation into redesigned Lifejacket
Assessing the potential for incorporating the buoyancy into the redesigned Megaﬂoat using the available manufacturing system.
Ease of Manufacture (10)
- Is the buoyancy easily incorporated into the manufacture process of the jacket
Manufacture Time (5)
- Time taken to ‘ﬁt’ buoyancy to the jacket during manufacture.
Tools/Resources Required (5)
- Does this form of buoyancy require any extra equipment or training to assemble with the
jacket?
Distribution and Sale
Assessing the cost effectiveness of the buoyancy and its level of acceptance by the ﬁshing communities.
Final Cost (40)
- What is the ﬁnal cost to Lake Rescue of the buoyancy component of the lifejacket?
- How does this impact on the ﬁnal cost of the lifejacket to the customer?
Storage (5)
- Will the buoyancy affect the ease of storage for stock at areas of manufacture?
Customer perception (20)
- At point of sale, how will the customer perceive the type of buoyancy used in the jacket?
Positive/Negative
- Can this buoyancy be easily demonstrated to be efﬁcient at point of sale?
- Will the customer trust the buoyancy?
Lifejacket Use
Assessing the feasibility of the buoyancy for practical use in a Lifejacket
Buoyancy (50)
- Does this material/component provide sufﬁcient buoyancy to pass 100N standards
- Is the buoyancy maintained whilst in the water?
- Does the jacket turn the user when in the water?
Bulk (20)
- Is the bulk of the buoyancy acceptable if buoyancy is 100N?
- Does it allow for movement of the body?

37

Megaﬂoat Re-Design Project Report . Sam Russell . 2009

Comfort (25)
- Does the buoyancy provide a comfortable ﬁt?
- Are there any hard protrusions?
- Is the buoyancy soft or hard?
- Is it ﬂexible or rigid?
Storage (10)
- Will the type of buoyancy used lend to a form that can be stored easily and effectively?
- Will long-term storage affect the buoyancy?
Reparability (5)
- Can the jacket be easily repaired in the locality?
- Does it require a trained seamstress from Lake Rescue?
Durability of Buoyant material
Measuring the durability of the chosen buoyancy material.
Perceived durability (15)
- Is the ﬁsherman likely to perceive the buoyancy as a durable from?
- Is the material likely to be recognised as a particular type of buoyancy and so lead to more
trust about durability?
Actual durability (15)
- With regard to research/testing conducted, how durable is the buoyancy used?
- When combined with all other materials used in manufacture of the jacket will the buoyancy
still be effective?
Water resistance (10)
- Could the buoyancy be affected by long-term exposure to water/damp?
- If the buoyancy is pierced, how effective will its water resistance be?
Wear resistance (10)
- If subjected to continued abrasion will the buoyancy deteriorate in an unacceptable time?
- If the material is pierced or tears, will the buoyancy still function?
- Will the buoyancy cope adequately with day-to-day wear and tear?
Impact resistance (10)
- Is the buoyancy resistant to heavy impact?
- Is the buoyancy capable of sustaining compression and impact in normal wear without
loosing buoyancy?
Fire Resistance (10)
End of Lifecycle
Evaluation of possibilities for end of lifecycle reuse/recycling
Disposability and Recyclablility (20)
- Will it be possible to safely dispose of the lifejacket when it is beyond use?
- Will this particular type of buoyancy be recyclable or reusable within the community?
- If not recyclable within the community, would it be possible to recycle the buoyancy in
country?
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Appendix C: Float Comparison
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Appendix D: Final Production Drawing
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Appendix E: Final Screen Print (Orange Fabric)
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Appendix E: Final Screen Print (Red Fabric)

R1 - RED PIECE 1
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Appendix F: Product Labelling
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Appendix G: Performance Tests and Results
Performance Tests for performance in and out of water:
Jackets Tested: 100N Megaﬂoat 2 and the 80N Megaﬂoat 2
Location: Cassia Lodge swimming pool, Kampala, Uganda
Date: 10-11-08
Temperature: Estimate 15 to 20 degrees C air temp.
Test subjects and observers:
Test subjects for weight range 50kg +
1 53 Kg (Samuel Gunanka)
1 55 Kg (Fi O Meara)
1 70 Kg (Richard Ojok)
1 80Kg (Stephen Olaki Mukule )
1 100Kg (Chris Anstock)
1 116Kg (Tim De Weit)
Test subjects for weight range 50kg – 70kg
1 53 Kg (Samuel Gunanka)
1 55 Kg (Fi O Meara)
1 60 Kg (Jacob Okumu)
1 64 Kg (Deo Kyaligonza)
1 69 Kg (Richard Ojok)
1 100Kg (Chris Anstock)
1 116Kg (Tim De Weit)
Observers for both weight ranges:
Tim De Weit
Chris Anstock
Fi O Meara (Lifeguard)
Test Requirements:
Subjects to wear bathing costumes and shall include male and females.
All Subjects to pass tests – However, one single example is allowed to fail, but must be re tested with
another similar subject.
Observers to note each test below for each subject and mark ‘yes’ or ‘no’.

6 Tests conducted
Test 1 – Donning
After reading instructions on jacket, subjects shall donned lifejacket within 1 minute. Jacket
was removed after testing.
Test 2 – Comfort when wearing
Lifejacket shall be demonstrated to allow adequate head and limb movement and shall not
interfere with hearing or breathing. Each subject was asked if all of these requirements were
fulﬁlled.
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Test 3 – Fall into Pool
Test: Subject shall, with arms at side, stand sideways to the pool and fall or step into the water.
Requirement: Lifejacket brings wearer to surface within 10 seconds and permits wearer to maintain
a backwards inclined position without having to carry out any movement other than postural adjustment. Observers noted if each requirement was fulﬁlled.
Test 4 – Support in water
Requirements: Lifejacket shall provide lateral and occipital support of the wearer’s head whilst also
positioning the trunk of the body at an angle of 30 and 90 degrees inclined backwards. All subjects
asked if support for neck was sufﬁcient. Angle of position was also observed. Observers noted if
each requirement was fulﬁlled.
Test 5 – Turning Subject in Water
Test: Subject shall carry out the following sequence of actions:
- Swim three gentle strokes, using breast-stroke.
- Calmly move arms to side so that they are along the length of the body and held against it.
- Calmly bring legs together so that they are in line with body.
- Stretch body out straight, but not held rigidly.
- Exhale all breath and relax neck muscles so that head falls down on chest.
Subject shall remain passive but maintain alignment of body.
Requirements: Mouth and nose shall clear water within 10 seconds.
Observers noted if each requirement was fulﬁlled.
Test 6 – Swimming in water
Test subjects to swim 10 metres and then repeat Test 5: Turning Subject in Water.
Requirements: Comfort, Security of jacket and freedom of movement to be observed.
Observers noted if each requirement was fulﬁlled.

Performance Test Results
Both the 80N and 100N fulﬁlled the test requirements for all subjects.
Refer to the ﬁle: Performance Test results sheet. This details the observations ﬁlled out by the three
observers.
Comments and Notes:

100N lifejacket – tested for 50Kg +
Test1: Donning
- Donning time ranged from 20 to 35 seconds
- Subjects had no problem reading the instructions
- All jackets were removed easily after use
Test 2: Comfort when wearing
- Comfortable when worn out of water
- Airways and hearing ok.
- Freedom to turn neck left and right
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Test 3: Falling in the pool
- Righted all subjects into the correct position in under 3 seconds after falling in the pool
Test 4: Support in water
- Each subject has full neck occipital and lateral neck support.
- Body angle in the water ranged from 30 to 40 degrees.
Test 5: Turning Subject in water
- All subjects turned in under 10 second to bring both airways above the water level. The
time to turn ranged from 3 to 8 seconds.
- As noted, the 80Kg Stephen had difﬁculty executing the test. As a non-swimmer, he was
not able to position his body correctly to complete the test. As is noted a single failure is
allowable, but the test must be repeated with another subject. To this end, Tim De Weit
tested the jacket and it performed as required for this and the other 5 tests.
- Whilst lighter subjects turned horizontally, the heavier subjects tended to turn in a pendulum like manner. The manner of turning was also dictated by how much movement the
initial 3 breast strokes generated and hence what position the body was in when the head
was submerged.
Test 6: Swimming in the water
- All subjects found the lifejacket ok to swim in.
- Richard commented that swimming backwards whilst wearing the jacket was easier than
forwards.
- The turning test was repeated successfully after each 10metre swim
- For all subjects the jacket remained securely attached.

80N lifejacket – tested for 50Kg – 70Kg
Test1: Donning
- Donning time ranged from 20 to 35 seconds
- Subjects had no problem reading the instructions
- All jackets were removed easily after use
Test 2: Comfort when wearing
- More comfortable than the 100N
- Airways and hearing ok.
- Greater freedom to turn neck left and right than the 100N
- Freedom of movement for arms
Test 3: Falling in the pool
- Righted all subjects into the correct position in under 3 seconds after falling in the pool
Test 4: Support in water
- Each subject has full neck occipital and lateral neck support.
- Distance of airway above water was noted to be at 65mm for test subject Fi O Meara
(breath fully exhaled). All other subjects remained at or above 80mm.
- Body angle in the water ranged from 30 to 40 degrees.
Test 5: Turning Subject in water
- All subjects turned in under 10 second to bring both airways above the water level. The
time to turn ranged from 3 to 7 seconds. Interesting the 80N lifejacket generally turns subjects quicker than the 100N lifejacket
- Whilst lighter subjects turned horizontally, the heavier subjects tended to turn in a pendulum like manner. The manner of turning was also dictated by how much movement the
initial 3 breast strokes generated and hence what position the body was in when the head
was submerged.
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Test 6: Swimming in the water
- All subjects found the lifejacket good to swim in.
- The turning test was repeated successfully after each 10metre swim
- For all subjects the jacket remained securely attached.

Conclusion
Both lifejackets have passed the 6 tests outlined above. The 80N lifejacket actually performed as well
as the 100N jacket. Out of interest, we tested the 80N jacket with two heavier subjects (100Kg and
116Kg) and it functioned fully.
The only concern is for the neck support of the 80N jacket. Whilst it performed fully for 6 out of 7
subjects tested, the fact that it failed to support Fi O Meara adequately must be noted. I would recommend addition of 3 ﬂoats as per the 100N jacket.
The clearance of the airways from the water, was visually observed and also measured whilst in the
water with a ruler. Although this is an approximation, it provided us with a good guide as to the jackets success in this area. We saw that for all subjects (bar Fi O’Meara with the 80N jacket) the clearance was over 80mm.
Since the 80N jacket generally performed as well as the 100N in all other tests, I would make a recommendation for production of 80N jacket with the addition of 3 neck ﬂoats. This would result in a
jacket of 87N buoyancy.
I feel the loss of buoyancy is more than balanced by the fact that (with the neck ﬂoats added) the
performance is the same for both jackets and that a smaller jacket will mean more acceptance and
greater use by the ﬁshing community.
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Appendix H: Contacts and Costings
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Appendix I: Production Manual
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