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3D printing could be a disruptive technology, 

leap-frogging traditional design and 

manufacturing processes. It could mean that 

people in developing countries are able to 

access new products faster and cheaper than 

they would in the past, making their lives better.

PAUL SMITH LOMAS, PRACTICAL ACTION CHIEF EXECUTIVE
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This guide has been designed to raise 
awareness of the advantages and 
disadvantages of 3D printing in the 
context of international development. 

Summary

In recent years’ 3D printing has seen rapid growth in terms 
technological development, public awareness and investment. As 
a result, it is now a common tool for prototyping and used by many 
agencies, engineering fi rms and research institutions around the 
world. This enables organisations to create complex objects and 
products without relying on, often costly, traditional manufacturing 
processes and complex supply chains. The rise in global connectivity 
presents a real opportunity for innovation, distributed manufacture 
and the ability to create products which meet unique local needs.

At Aston University, we’ve been exploring the role of 3D printing for 
the last few years with a focus on its applications for international 
development. This guide has been created to raise awareness of the 
advantages, disadvantages and will help you determine if 3D printing 
is a suitable technology for your organisation or project. 

At its heart, this guide focuses on case studies of best practice and 
highlights opportunities for future development. 
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HOW TO USE
THE BOOK

This guide has been written for 
those working in; NGOs, government 
organisations, decision-makers, 
policymakers and hobbyists. It is 
intended to provide practical advice 
and guidance about 3D printing 
and its application in the context of 

Summary
international development. It’s not 
meant to be read cover to cover, 
but instead dipped into and used a 
reference about current technologies 
and examples through case studies, 
which will aid decision making. 

INTRODUCTION



WHAT IS 3D 
PRINTING?

The premise of 3D printing is simple, in 
that firstly 3D geometry is created on the 
computer using specialist 3D modelling 
software, this geometry is then virtually 
sliced into layers and outputted as numeric 
code. This code is read by the 3D printer, 
which prints layer by layer to create the 
final part. The print material could be; 
metals, plastics or ceramics and typically 
come in one of the following forms;  

 Liquids - often cured using a laser 

 Filament - typically extruded from a nozzle 

 Powder - typically cured using a laser 
These printers are available in various sizes and have several 



13

SUBTRACTIVE MANUFACTURING is currently the most common method of 
production. It works by taking raw materials and subtracting parts not needed to 
create the desired form. This approach can create quite a lot of material wastage, 
but does enable high levels of accuracy and component / product strength. 

ADDITIVE MANUFACTURING (3D PRINTING) starts with no base material but 
instead the desired product / component is built up layer by layer. This reduces 
material wastage, as material is only deposited where it is needed, but depending 
on the technology choice and layer adhesion, some outputs can be stronger than 
others.

INTRODUCTION
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The Gartner Institute published its annual predictions for new technologies. For 
3D Printing it highlights several technological trends and predictions for the
development process. 

GARTNER HYPER-
CYCLE



3DP IN 
INTERNATIONAL 

DEVELOPMENT

Although international development may not be the most obvious place to 
adopt 3DP technology, the rapid uptake of mobile phones shows how new 
technologies can be used to leapfrog developed nations. Over the last 30 years, 
the cost of mobile phones has significantly decreased, and the rate of adoption 
has reached 3.4bn, 50% of the population. The uptake amongst developing 
economies has far exceeded expectations, and all but a handful of countries do 
not have mobile reception. Before the mobile phone, developed economies had 
invested large amounts of money in land-line infrastructure. However, emerging 
economies have effectively skipped the landline, which, after all, would have 
been prohibitively expensive in poor communities due to vast distances and low 
population density. The popularity of mobile technology, its ability to increase 
levels of income, and the rapid adoption demonstrate the real opportunity for 
3DP, as the technology development curve is not dissimilar to that of mobile 
communication. 

Furthermore, lack of infrastructure and limited logistics provides a huge 
opportunity for 3D printers as it could mean rural villages would be able to print 
products or spare parts and not have to rely on unreliable supply chains. The 
advancement in mobile communication and the internet continues to support 
business growth around the world and coupled with 3DP allows for the rapid 
transfer of data between sites. For engineers, this development could enable 
greater access to these markets through online communities and allow end-
users to join the design process, creating more effective product solutions to 
meet their needs.  
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We have barely 
scratched the 
surface of 
leveraging the 
full potential of 
3D printing. 

ROY OMBATTI, AB3D
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3D PRINTING 
TECHNOLOGIES 

There are a wide range of 3DP technologies 
available which have varying costs, speeds and 
quality. In this section, each of these has been 
summarised, helping you make an informed 
choice about the type of technology suitable for 
your organisation. 
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FUSED DEPOSITION 
MODELLING

(FDM)

FDM is one of the most common printing technology, due to its 
high availability and low cost. It works by heating up plastic filament 
and pushing it through a nozzle onto the printer bed, once a layer 
is printed the bed drops down and another layer is printed on top, 
fusing them together. plastic cannot be deposited if steep overhangs 
are present and additional material will be used as support, which is 
removed after printing is complete.
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ADVANTAGES

• Low cost
• Fast production of parts (24hrs)
• Final parts can be used as 

functional components with 
minimum load e.g component 
casing.

• Typical build area 200x200x200mm

DISADVANTAGES

• The dimensional accuracy of the 
parts is quite low.

• Under high-stress situations, 
FDM parts will be too brittle for 
functional use

• The print quality can be quite low 
due to coarse layers

• Build areas can be too small for 
some applications



STEREOLITHOGRAPHY 
(SLA)

SLA is another common process, which is available in desktop and 
large format machines. It uses a UV laser to cure a liquid resin in 
layers. Once the model has been printed, the part needs to be washed 
in Isopropyl Alcohol (IPA) and cured in a UV oven. Stereolithography is 
typically an inverted process, where the model appears to be drawn 
out of the resin over time. SLA generally is a slow process, since it 
uses a fine laser to cure individual points of the model and it builds 
models at a much finer layer height. 
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DISADVANTAGES

• If left exposed, parts can become 
damaged by over time by sunlight. 

• The fi nal part can also be very 
brittle, so mechanical parts with 
high stresses cannot always be 
produced

• The printers and resins are more 
expensive than FDM printers and 
fi laments, as well as requiring 
washing and curing post-
processing of the parts

ADVANTAGES

• High level of accuracy giving good 
surface quality

• Can produce very small parts or 
have detailed geometry within the 
part, which makes it suitable for 
jewellery and dental prototyping.

• A wide variety of resins are available 
currently.



SELECTIVE LASER 
SINTERING 

(SLS)

SLS uses powder to create the parts and a CO2 laser to sinter powder 
and bind it together layer by layer. For each new layer, powder is 
deposited and smoothed on the build plate, the laser sinters (fuses 
together) the powder corresponding to that of the model, lower the 
build plate and brings a fresh layer of powder onto the build plate. This 
process is repeated until the build is completed. The most common 
material uses are Nylon, Flexibles and fibre (Carbon and Glass fibres 
typically) reinforced Nylons.
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ADVANTAGES

• Complex parts can be printed
• SLS can be used when functional 

parts that have good mechanical 
properties

• Powder not fused by the laser can 
then be used as support material 
and reused afterwards

• Options to run parts in a Batch 
Production 

DISADVANTAGES

• Like FDM, SLS lacks dimensional 
accuracy

• The parts are more expensive and 
take longer to produce

• The fi nish of the printed part is 
likely to be quite ‘grainy’ and porous, 
so needs post-processing



MATERIAL JETTING
(MJ)

MJ is similar to how a convention inkjet printer works; droplets of 
material are deposited onto the print surface and cured under UV 
light. The materials are liquid resins that can have ABS, rubber or 
transparent properties. The part and support material are deposited 
together through different print heads (one for the part material and 
one for the support material). Once the part is completed, the support 
material has to be removed, but the resin does not need further 
curing, which differs it from SLA 3D printing.
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ADVANTAGES

• Options of multi-material and full-
colour 3D printing

• The printers are also very accurate 
and fi ne details can be made.

DISADVANTAGES

• Parts are brittle when printed, and 
can be seen to degrade over time

• The materials are also some of the 
most expensive



METAL ADDITIVE 
MANUFACTURING: 

DIRECT METAL LASER SINTERING (DMLS)

SELECTIVE LASER MELTING (SLM)

ELECTRON BEAM MELTING (EBM)

Direct Metal Laser Sintering (DMLS) and Selective Laser Melting 
(SLM) are the two most common options for metals; the two main 
differences between them are that SLM fully melts the metal and 
focuses on a single metal, where DMLS fuses the metal particles and 
focuses on metal alloys. As with SLS, the printing process starts by 
applying a thin layer of powder down on the build plate, which is then 
selectively sintered by a high-power laser. Once that layer is complete, 
the build plate moves down, and a fresh layer of powder is applied 
over the top and sintered according to the model. Even though both 
run off powder-based technologies, additional support structures are 
required to prevent distortion at high temperatures. Following printing, 
parts are thermally treated (eliminating internal stresses that may 
have been caused by printing) and removal of the support structures 
(CNC machining or by hand). 
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ADVANTAGES

• Very complex parts can be 
manufactured

• Most of the powder from the 
process is also recyclable

• high accuracy
• material properties are excellent 

and comparable with die casting 
alloys

DISADVANTAGES

• Build volume are quite small and 
the printer and consumables are 
very expensive
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APPLICATIONS

3D printing is used in several different areas 
from developing product concepts to marketing 
samples or being used in education. An increasing 
number of companies now invested in 3DP 
technologies and incorporating it into their 
business. The primary use of 3D printing in the 
industry is the development of prototypes and 
proof of concept models.
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COSTS

Over the last ten years, 3D Printing has changed 
the way people make products from hobbyists 
to high-value companies. It allows almost any 
part to be made with the same setup costs 
which is a signifi cant advantage over subtractive 
manufacturing. The cost implications mean that, 
when very low-volume production is considered, 
it is more economical to 3D print a part that to 
machine it. 
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RELATIVE COSTS ON DIFFERENT METHODS OF 3D PRINTING

The cost of printers has also reduced signifi cantly over the last few years with 
FDM and SLA printers able to make parts at a relatively low cost. Printers can be 
purchased for under $500 and material costs can be kept to under $30/kg in 
most cases.

There is also a growing opportunity to allow people to make functional parts with 
material properties that rival machined parts with the rise in metal 3D printing. 
These can change the way businesses make parts, in terms of prototyping their 
designs or developing low-cost moulds for fi nished pieces. However, at this point 
in time, these are very expensive and unlikely to be immediately suitable for a 
development context.

3D PRINTERS39
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CREATING FILES
– CAD SOFTWARE 

A key part of creating 3D printed pieces is understanding 
how to use 3D CAD software. There are many different 
modelling programmes available, some that are free and 
others that are paid for. Typically, 3D CAD software can be 
broken down into three main types: Solid Modelling, Surface 
Modelling and Sculpting. 

Solid Modelling Where a model (known as a part) is created from 
2D sketches and then manipulated into 3D features, typically solid 
modelling is parametric, meaning that the model will automatically 
update when a dimension is changed, meaning it is very accurate.

Surface Modelling This can be used to create more organic shapes 
and forms, but at the cost of being less accurate and harder to edit 
once fi nished.  

Sculpting Similar to surface modelling but works with solid models, 
where a user starts with a lump of virtual clay and sculpts it into the 
fi nal shape. This gives freedom, but is less accurate than parametric 
modelling and harder to edit. 
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THE USE OF 3D CAD SOFTWARE

3D PRINTERS



CONSIDERATIONS FOR 
SELECTING 3D CAD 

SOFTWARE

The three main factors should consider when 
choosing a 3D CAD software: budget, operating 
system and level of expertise.

Budget: Some CAD software are free, where some have a 
subscription cost, in a monthly or one-off payment.

Operating System: Some software can be accessed through 
an internet browser, while others required high-end machines. 
TinkerCAD, for example, runs on most computers/laptops since it is 
browser-based. Whereas Solidworks requires a high-end Windows 
computer with a large quantity of RAM and some are not compatible 
with Mac operating systems. 
 
Level of expertise: when starting with any new software, there will 
be a learning curve. However, it is important to assess the situation 
you are going to use it in, for example, if dimensional accuracy and 
editability are required then some of the more ‘professional’ software 
may be more suitable.
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Name Design Level Price Operating 
System

SelfCAD Beginner 30 day free trial; 
$9.99/month

Browser

TinkerCAD Free Browser

FreeCAD Intermediate Free Windows, Mac, 
Linux

Meshmixer Free Windows, Mac, 
Linux

OpenSCAD Free Windows, Mac, 
Linux

SketchUp Free; $240 Pro 
Version

Windows, Mac

AutoCAD Professional $1575/year Windows, Mac

Blender Free Windows, Mac, 
Linux

Onshape €2,400/year; price 
reductions and 
free versions are 
available

Windows, Mac, 
Linux, iOS, Android

Rhino3D €495-995 Windows, Mac

Fusion 360 Industrial Free packages 
available; €500/
year

Windows, Mac

SolidWorks €9,950/year Windows

3D PRINTERS
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PREPARING FILES
FOR PRINTING

Once you have a final model that is 
ready to print you need to convert it 
to an STL file, and then pass it through 
slicer software, which creates the 
G-Code that tells the printer where 
to build the layers. These commands 
include nozzle and bed temperatures, 
coordinates to move the extruder to 
and at what speed to extrude filament. 
FDM printer slicers will also allow an 
‘infill percentage’ to be set, which 
reduces the amount of plastic that a 
part needs, but at the cost of a slightly 
weaker part. SLA and SLS printers 
require the models to be printed solid.

Given the wide availability of slicers, 
most 3D printers can run off almost 
any slicer. If you are planning on 
running several 3D printers, consider 
making them all run from 1 slicer and 
save default printer profiles for each – 
this will save time changing between 
slicers in order and should allow you to 
become more proficient over time with 
changing slicer settings.
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ESSENTIAL TOOLS FOR 
WORKING WITH 3D 

PRINTED PARTS

  ADHESION:

Some printers, typically FDM, or materials may require extra adhesion 
to ensure the prints stick to the bed, especially if the print surface is 
not heated. Glue sticks or hairspray are generally sufficient if applied 
over the build area. If using hairspray, be careful not to spray it into any 
moving parts of the printer. Sometimes a little bit of experimentation 
is needed.

  PRINT REMOVAL:

In some cases, prints may stick to the print surface and do not 
‘pop-off’ once cooled. Using a blade or pliers will allow you to get 
under the print and loosen it. When using one, be careful to avoid 
damaging the print surface or yourself, so a set of protective gloves 
is recommended, especially if large objects are being printed and are 
tough to remove. 

To get the best outputs, we recommend that a few 
essential tools are used. 



  MACHINE MAINTENANCE:

Tweezers: Are useful for removing filament that oozes out of the 
nozzle after loading filament and before starting a print.

Allen Keys and Screwdrivers: Screws will likely loosen over time, so 
having a set of Allen (Hex) Keys and Screwdrivers to suit the fixtures in 
your 3D printer will be necessary. 

  POST-PROCESSING:

Sandpaper: Having sandpaper can help for cleaning any sharp edges 
left behind from support removal. Sandpaper can discolour the print, 
but paints can be used to re-apply cosmetic features back. If the 
model is to be painted after printing, sanding the entire part with 
coarse sandpaper (e.g. 220 grit) will help the paint stick better.

Callipers: Can be used to measure the accuracy of printed parts, 
should the dimensions of a part be critical for its application. They 
can also be used to check the diameter of the filament, since it is not 
always the advertised dimension; the measured value can then be put 
back into the slicer. 

3D PRINTERS49
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  BRIEF HISTORY OF THE ORGANISATION / MISSION

AB3D (African Born 3D Printing) is a hardware, social enterprise start-
up whose goal is to lower barriers of access to 3D printing technology. 
We do this by locally manufacturing quality and affordable 3D printers 
from recycled electronic waste parts and other locally available 
materials. At AB3D, we build and sell 3D printers, 3D printed parts as 
well as offer 3D design, 3D printing, training and consulting services.

We exist to bring people’s ideas to life and co-creatively work with our 
clients to create local solutions to problems. We believe in the power 
and potential of 3D printing to positively change people’s live and as 
such we leverage it as a tool for change.

  HOW DID YOU GET INTO 3D PRINTING?

While still a student at the University of Nairobi pursuing my 
undergraduate degree in Mechanical Engineering, I was an avid 
FABLAB user. The FABLAB was ideally located at our department 
and as such I spent a lot of my free time tinkering with machines and 
learning how to build them. I was fascinated by the 3D printer. Also, 
with every machine we learnt how to operate at the FABLAB, we were 
required to come up with a project that took advantage of the use of 
the machine.

AB3D

@ab3d_ke              @ab3d_ke              /AB3D
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Location of Organisation: Nairobi, Kenya

Status: Limited, private, 
for-profit company

Website: www.ab3d.co.ke

Contact Details: info@ab3d.co.ke or 
+254 721 992 940

I developed a project called ‘Happy Feet’ which aimed at providing 
custom and medicated shoes for people with deformed feet as a 
result of the jigger sand flea menace in Kenya. With 3D printing, I 
could print parts of the shoes that allowed me to capture the unique 
details of each individual’s feet, around which a normal shoe could be 
built around. The project showed a lot of potential but need easy and 
affordable access to 3D printing in order to flourish.

For Happy Feet to succeed, I decided to pivot and take on the 
challenge of providing easy and affordable access to 3D printing by 
manufacturing the machine locally. With the support of TechForTrade 
(a UK-Based charity), all this was made possible and we managed to 
build the 3D printers and thus AB3D was born.

  APPLICATION OF 3D PRINT TECHNOLOGY 

In late 2016, a set of conjoined twins (joined at the hip) were 
separated at Kenyatta Hospital (Kenya’s largest public hospital). The 
successful, 23-hour surgery was the first of its kind in Sub-Saharan 
Africa and 3D printing played a small role in making this possible.

CASE STUDIES



As AB3D, we were commission to print a model of the twins’ pelvis. 
We worked with some of the doctors to develop a 3D model of the 
twins’ pelvis from the CT scans provided. The doctors used the 
printed models to rehearse the surgery before ever cutting into the 
twins. The twin girls are now alive and well and to the able surgeons 
and in part, thanks to 3D printing.

  BENEFITS OF TECHNOLOGY

Conventionally, the doctors would have relied only on the CT scans 
to visualise internal organs and such. But 3D printing afforded the 
doctors an added avenue for them to practically approach the 
operation. The surgeons were able to see where and how to cut 
before making even the first incision. The additional tactile approach 
was a game-changer and I believe contributed to the success of the 
surgery.

  LIMITATIONS / CHALLENGES OF TECHNOLOGY

For this project, we used a single extrusion FDM 3D printer. As such, 
the models were a single colour. The doctors expressed their wish to 
have the model distinguish between various blood vessels and other 
internal details. It would have been beneficial for the doctors to be 
able to visually distinguish between the various internal vessels and 
details.

Also, given the details of the model and considering the limitations of 
single-extrusion FDM printing, we had challenges breaking off certain 
support material especially within the model and around ‘fragile’ parts 
of the model 



55

  AREAS FOR GROWTH

Looking ahead, we would like to explore more functionality within 
3D printing as well as other forms of 3D printing. We are working on 
dual extrusion machines that would allow us more versatility around 
building multi-material parts.

For us, 3D printing lies at the core of our work. As a means to bring 
ideas to life, we believe in the potential of 3D printing to change 
people’s lives by revolutionizing production and manufacturing. We 
will continue to build and test out not only prototypes but also actual 
products that are otherwise difficult to produce conventionally or, 
though in demand, do not meet the criteria for mass production.

  ANY OTHER INSIGHTS OR KEY LEARNING FROM 
  USING 3D PRINTING?

Despite all the excitement around 3D printing, there is still so much 
untapped potential. We find ourselves in a unique position where the 
problems we face as a community present us with numerous design 
opportunities; opportunities for innovation.

We have barely scratched the surface in terms of leveraging the 
full potential of 3D printing and ever unique problem we take on 
will present a unique opportunity to innovate. 3D printing is not the 
answer to everything, but 3D printing can answer many challenges 
that could not be answered before.

CASE STUDIES



  BRIEF HISTORY OF THE ORGANISATION / MISSION

TechforTrade is a UK based charity that since 2013 has been exploring 
how 3D printing (3DP) can reduce material poverty by creating 
manufacturing capacity that can challenge the supply chain, design 
and production limitations that are faced by people in developing 
economies. 

TechforTrade’s Digital Blacksmith 3DP initiative based at the University 
of Nairobi (UON) has developed the world’s fi rst low cost open 
source ‘circular manufacturing’ ecosystem for recycling plastic PET 
water bottles using an extrusion process that produces good quality 
fi lament for use as material for 3D printing. 

  HOW DID YOU GET INVOLVED IN 3D PRINTING?

For millions of the world’s poorest people, obtaining basic staple 
items that we take for granted is simply impossible.  Most developing 
countries have little local product development or manufacturing 
capability, while poor infrastructure drives up the cost of imported 
goods, putting them out of reach. 

DIGITAL 
BLACKSMITH 
INITIATIVE

@techfortrade 
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Location of Organisation: London, UK

Status: NGO

Website: techfortrade.org

Contact Details: enquiries@
techfortrade.org

If a product can be conceived, it can be designed and sent down the 
wires to a 3D printer anywhere in the world.

Our vision is to release the power of 3D printing by creating a network 
of sustainable Digital Blacksmith businesses, combining the ethical 
creation and sale of 3D printing supplies (printers and filament), skills 
training and, of course, manufacture of goods most needed by their 
local communities.

  APPLICATIONS OF 3D PRINT TECHNOLOGY 

In late 2018, using funds from a crowdfunding campaign TechforTrade 
launched a STEM teaching initiative with the goal of introducing 3D 
printed STEM teaching tools into Kenyan schools. Their initial work 
was focused on establishing a small trial in 12 Nairobi Schools to 
test a low cost printable science-teaching microscope made from 
locally source waste plastic, with only the need for a USD $4.00 
webcam lens to supplement the completed product.  The teaching 
microscope design was based on the Waterscope, a 3D printable 
open flexure microscope designed by Cambridge University for use as 
a fast affordable solution for bacterial testing of the water supply in 
developing countries. The results of the STEM trial were encouraging 
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with 90% of teachers reporting improved learner interest, attention, 
enthusiasm, and engagement with biology practical lessons that 
incorporated use of the microscope.

The TechforTrade trial was timely in so far as the focus of the new 
Competence Based Curriculum (CBC) introduced across Kenya in 
December 2018 placed a strong emphasis on ‘experiential learning’, in 
other words, learning by doing, requires educators to invest more time 
and money on the development of an interactive learning culture.
The reality for many schools however, especially those in poorer areas 
and those serving informal settlements, is that access to interactive 
learning aids is poor. Moreover with limited local product development 
and manufacturing capability, many of these aids need to be imported, 
which comes at a cost.

The positive results from the STEM trial and further work undertaken 
at a workshop in Meru County in June 2019 in conjunction with 
the Kenyan Institute for Curriculum Development (KICD) have 
demonstrated the potential to create a capability to design 
and develop a broader range of interactive learning aids for 
Kenyan schools using locally sourced waste plastic and a circular 
manufacturing process using 3D Printing. Discussions are now taking 
place with KICD regarding the possibility of a larger County Wide trial, 
potentially involving up to 100 schools over an 18 month period.

  CHALLENGES OF TECHNOLOGY

William Hoyle, a trustee and founding Chief Executive of Techfortrade 
and co-author of 3D Printing for Development in the Global South 
says that in order for 3DP to actively bring about real change in 
developing markets, attention needs to be paid to the configuration 
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of the ecosystem. In other words, how the following four critical 
components of the ecosystem are aligned:

• How appropriate, affordable and supportable technologies such 
as printers are made available at an individual, private, public or 
community level.

• How the raw materials needed to produce the feedstock for 3DP are 
obtained in an affordable and sustainable way and also how disposal 
of broken or discarded objects is managed at end of life.

• How design approaches can be developed that ensure that 
designing for 3D printing in low resource settings is inclusive 
and that assumptions around needs are not based on 1st world 
preconceptions.

• How the various intermediaries, such as public, private, philanthropic 
and academic actors can be aligned in order to support this type of 
grassroots innovation.

CASE STUDIES



TECH FOR TRADE

3D printing could do 
for distribution what 
the Internet has done 
for information.
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FIELD READY

@FldRdy 

  BRIEF HISTORY OF THE ORGANISATION

Field Ready was created in response to the fact that the aid sector is 
often slow to adapt and innovate quickly. Field Ready hope to change 
this by creating positive change and doing things differently. 
Field Ready focuses on humanitarian and reconstruction aid by 
working to change the logistics process through technology, design 
and engaging with people. They make useful items which are needed 
to solve local problems and the train local people in using technology. 
The impact of this is dramatically improved effi ciency, making aid 
faster, cheaper and better.

  HOW DID YOU GET INVOLVED IN 3D PRINTING?

The organization was fi rst developed in Silicon Valley by Dr. Eric James 
and Nick Haan in August 2012, the idea was based on decades of 
experienced in places like South Sudan, Afghanistan and Haiti. 
There was a real opportunity to use technology such as 3D printing in 
a new way to solve supply chain issues in the development sector.  

Applications of 3D Print Technology 
Field ready provides a range of technologies and software to 
help create solutions for local situations. This investment in local 
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manufacturing includes appropriate technology, such as: 3D Printing, 
CNC routers, laser cutter and different moulding machines. It is 
usually small-scale manufacturing to solve particular local problems. 
In many cases the organisation works with the local user groups and 
finds appropriate technology.  

In 2015 the organisation helped set up Zener Technologies in Nepal 
just after the earthquake. This provided 3D Printing solutions and 
printed everything from awards for the Nepal Idol 2018 to products for 
Nepals leading biotech company. In 2014 there were two 3D printers 
in Nepal, now there are over 44 which provide printing services for 
essential products on demand. 

  BENEFITS OF TECHNOLOGY

3D printing enables the creation of product and solutions quickly, 
without the reliance on current supply chains. A few examples include:

SHARPS BOTTLE CAP — On a needs assessment visit to a health 
post in southern Nepal we found a full syringe disposal box made of 
cardboard on the floor of a health post that had been flooded just 
weeks earlier. Using our design partners around the world, in this case 
Rotterdam University, we were able to develop a $1 design that turns a 



standard fizzy drinks bottle into safe sharps storage.

PIPE FITTING - We’ve also been working hard on 3D printed water 
pipe fittings for refugee and post-disaster IDP camp settings to 
reduce dependence on marketplaces and conventional supply chains.

PIPE CUTTER: A spin-off product from this project was a 3D printed 
pipe-cutter device that uses 3DP parts, a bolt and nut and a simple 
razor blade.

  LIMITATIONS / CHALLENGES OF TECHNOLOGY

There are quite a few including cost, the experimental nature of the 
technology, and determining the right use cases. Of course, there are 
also issues like power outages, dust and moisture can impact specific 
prints, but we are finding ways to manage these challenges. 
As great as 3D printing is, it’s not a panacea for every need so we see 
it as yet another “tool in the toolbox.”

  AREAS OF GROWTH

3D printing has at its heart local, specialised, small production run 
ethos. It is part of the logic and attraction of the technology. However, 
in order to thrive and grow the 3D printing sector needs commercial 
contracts that offer value for money to customers and guarantee the 
quality that customers expect. A small maker can’t win a big contract. 
That’s why Field Ready have been continuing trials of various aspects 
of the MakerNet distributed manufacturing system.
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  BRIEF HISTORY OF THE ORGANISATION 

Practical Action is an international development organisation which 
works on innovations to release people from poverty. It was founded 
by the economist and philosopher E.F. Schumacher, who challenged 
the aid policies of the day. He argued against the transfer of modern, 
capital-intensive and large-scale technologies to developing 
countries that did not have the fi nancial resources, technical skills or 
mass markets to accommodate them. Instead he proposed a shift in 
emphasis towards ‘intermediate technologies’ based on the needs 
and skills of people in developing countries.

This ethos has continued and there are many branch offi ces around 
the world. The focus of this project is the offi ce in Peru, which is in the 
capital, Lima. It was established in 1985 and focuses on developing 
projects in coastal, mountain and jungle regions, in close coordination 
with local organisations, municipalities, NGOs and universities. 

  HOW DID YOU GET INVOLVED IN 3D PRINTING?

In 2015 Practical Action Peru partnered with De Montfort University, 
who provided us a 3D printer to see how it could be used in the 

PRACTICAL 
ACTION - 
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context of international development. Researchers travelled out to 
Lima, in Peru, with many people living under the threat of landslides 
triggered by heavy rain. In Practical Action’s Lima offices, the team 
demonstrated some of the creative ways 3D printing could help many 
of those people.

  APPLICATIONS OF 3D PRINT TECHNOLOGY 

We were expecting to print engineering components, but one of the 
first thing we wanted to print was a 3D topographical map of the areas 
of poverty in Lima. This showed, in clear detail, how landslides were a 
real danger and what would happen in their inevitable event. We were 
then able to use this to explain, across a language barrier, to people 
living there why we needed to make changes, to have safety measures 
put in place. 

Following from this initial insight the team used, 3D printers, low cost 
microcontrollers and microcomputers like Arduino and Raspberry 
Pi, and open source web platforms to develop an Early Warning 
Systems for floods and landslides, using a participatory approach in 
coordination with the authorities.

CASE STUDIES



Prototypes were designed, printed and tested and for the fi nal 
physical design of the stations, 3D printing was used for sensor 
covers. In addition, the use of solar panels provides independence 
from the electricity supply, which should be a requirement as 
problems usually occur with the electricity supply during disasters.

  BENEFITS OF TECHNOLOGY

Traditional manufacturing is quite limited: you need clear designs and 
production lines. With 3D printing we can be more creative; there’s 
no way traditional manufacturing could so easily have produced the 
topology maps or the sensor covers so quickly.  

Paul Smith Lomas, Practical Action Chief Executive, said: “We’re really 
excited to be collaborating with De Montfort University. 3D printing 
could be a disruptive technology, leap-frogging traditional design and 
manufacturing processes. It could mean that people in developing 
countries are able to access new products faster and cheaper than 
they would in the past, making their lives better. 
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