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Report summary 

This report summarises the key preparation activities, desk research, training overview and 

recommendations from a five day workshop on Emergency Intermediate Modes of Transport (IMT) 

Design held in June in Antsirabe, Madagascar. This workshop was facilitated by two expert appropriate 

technology design consultants and the participants included transport technicians, trainers and 

engineers. The workshop addressed three main topics; quality of production, accurate construction of 

the bicycle ambulance design and design modifications, including design flaws with the current wheeled 

stretcher design. It aimed to address the need for ensuring that IMT designs are fit for purpose and that 

communities and local partners have an input into their design. This report also provides an overview of 

projects working to develop appropriate technology for IMTs (particularly those used in medical 

emergencies). A number of key recommendations were highlighted, including the importance of 

considering culture in addition to functionality, ensuring that you start with simple designs and the 

value of using locally available materials and testing prototypes before scaling up production. The 

workshop resulted in the development and production of a new wheeled stretcher design. This report 

also identifies a number of practical next steps as a result of this workshop as well as two key areas for 

improvement, namely, the need to have a multidisciplinary team working together and the importance 

of documenting designs and making them open-sourced. 

This project was funded by the Africa Community Access Programme (AFCAP) which 

promotes safe and sustainable access to markets, healthcare, education, employment 

and social and political networks for rural communities in Africa. 

Launched in June 2008 and managed by Crown Agents, the five year-long, UK government (DFID) 

funded project, supports research and knowledge sharing between participating countries to enhance 

the uptake of low cost, proven solutions for rural access that maximise the use of local resources. 

The programme is currently active in Ethiopia, Kenya, Ghana, Malawi, Mozambique, Tanzania, Zambia, 

South Africa, Democratic Republic of Congo and South Sudan and is developing relationships with a 

number of other countries and regional organisations across Africa. 

This material has been funded by UKaid from the Department for International Development, however 

the views expressed do not necessarily reflect the department’s or the managing agent’s official 

policies. 

For further information visit https://www.afcap.org  
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It should be noted that the BSI Symbol and UKAS Accreditation mark signify that 

Crown Agents operate a documented Quality Management System registered with 

the British Standards Institution to the international quality standard BS EN ISO 

9001:2008.  The provision of consultancy services in revenue enhancement and 

expenditure and debt management including: customs, taxation and trade, human 

institutional and organisational development, engineering, procurement management 

advice and reform, health logistics and procurement services. The management of 

third party quality assurance and inspection services related to the supply of 

manufactured and processed products.  International freight forwarding services 

utilising in house sub-contract warehousing.  Verification of service as follows:  Air 

Import – Clearance UK airport; Exports – Airport of departure; Sea Imports – 

Clearance UK port; Sea Exports – Port of loading. 
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Abstract/ 

 

 

In June 2014, Transaid organised a workshop in Antsirabe, Madagascar, that brought together transport 

technicians, trainers and engineers to review the design and quality of production of emergency IMTs previously 

produced by Transaid in collaboration with local partners MIDAS in the context of a community-based integrated 

health programme. This workshop was facilitated by two design consultants and focused on the design of IMTs, 

this included; quality of production, accurate construction of the bicycle ambulance design and design 

modifications. This workshop also highlighted current best practices and areas for improvement in projects 

working on the development of appropriate IMTs technology. Practical next steps were also identified, which 

could contribute towards improving the quality of emergency IMTs available in Madagascar, which will hopefully 

result in improved access for rural off-road communities. This workshop also highlighted that there are still areas 

regarding IMT design that need further attention from donors, researchers and programme implementers. Two 

areas in particular were identified; the need to have a multidisciplinary team working together and the 

importance of documenting designs and making them open-sourced.  
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1. Executive Summary 

In June 2014, Transaid organised a workshop in Antsirabe, Madagascar. This workshop aimed to address the need 

for ensuring that the IMT designs for the MAHEFA project in Madagascar are fit for purpose and also that the local 

communities and partners have an input into the design of these modes of transport. This need was highlighted 

at the AFCAP funded ‘Emergency Transport Workshop’ which Transaid organised in Dar es Salaam in March 2014.  

AFCAP is funded by UKaid from the Department of International Development (DfID) and managed by Crown 

Agents. The objective of the workshop in Madagascar was to review the design and quality of production of 

emergency Intermediate Modes of Transport (IMTs) previously produced by Transaid in collaboration with local 

partners MIDAS in the context of a community-based integrated health programme.  

Design consultants Jessica Vechakul and Kurt Kornbluth facilitated the workshop, which was preceded by a period 

of desk work to review existing information about the production and performance of the emergency modes of 

transport, as well as information about the context in which they are currently, and will be used, in the future.  

Three main topics were addressed at the workshop:  

• Quality of production (in addition to overall quality control processes), in particular welding and painting; 

• Accurate construction of the bicycle-ambulance design being used and design modifications; 

• Design flaws with the current wheeled stretcher design. 

At the end of the workshop, all the main topics had been covered:  

• The consultants and participants reviewed the processes for welding and painting;  

• A quality control checklist was developed;  

• The design modifications of the bicycle-ambulance were reviewed and agreed upon by the workshop 

participants; 

• A new wheeled stretcher design was developed and a prototype was built, as well as the corresponding 

welding fixtures.  

This report also provides an overview of projects working to develop appropriate technology for intermediate 

modes of transport (in particular those to be used during medical emergencies). Best practices across different 

projects that were identified include: considering culture in addition to functionality, starting with simple designs, 

using locally available materials and testing prototypes before scaling up production.  

This project in Madagascar can be used as an example of many of the above-mentioned good practices, but it has 

also contributed to highlight areas of improvement. In particular, the need to have a multidisciplinary team 

working together and the importance of documenting designs and making them open-sourced, are two areas that 

still need further attention from donors, researchers and programme implementers. 

Overall, this project achieved its main objectives and helped highlight current best practices and areas for 

improvement in projects working on the development of appropriate IMTs technology.  

Practical next steps were also identified, which will contribute to improving the quality of emergency IMTs 

available in Madagascar. 

This is one of the first rural emergency transport projects that uses IMTs built and implemented on the ground in 

Madagascar and aims to build the capacity of local organisations in the area. Whilst this workshop focused on a 

very specific activity, it will now influence and shape the design of equipment that will be built and distributed in 

Madagascar throughout 2014 and 2015.  It also hoped that, through the widespread sharing of this report and a 

case study, the ideas, lessons and knowledge will be shared even more widely. 
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2. Background and Introduction 

In Madagascar, as part of a community-based integrated health programme
1
, Transaid has been implementing an 

emergency transport small-scale project in Menabe region, using community-based bicycle-ambulances, bicycle 

rickshaws, stretchers and canoes. The emergency Intermediate Modes of Transport (IMTs) were put in place in 

December 2013 and since then the Transaid team has been conducting close monitoring on the ground to 

understand the challenges that a new project like this can entail. The lessons learned from this initial project will 

be used during the implementation of similar activities in two other districts in the North of Madagascar.  

To produce the IMTs for the first intervention region, Transaid worked in close collaboration with local partners 

MIDAS. It is important to note that this is the first project
2
 that has produced emergency IMTs in Madagascar and, 

while local partners MIDAS are experienced in producing bicycle rickshaws, this was the first time that MIDAS 

produced bicycle ambulances and developed new designs (stretcher and wheeled stretcher, bicycle rickshaw and 

canoe). Re-design and review of quality of production were not included as activities in the current project 

Transaid is working on
3
 and therefore the organisation (through AFCAP) of a workshop to address these issues 

was a unique opportunity to build local capacity in this area. 

The need for ensuring that designs of IMTs are fit for purpose and that communities and local partners input into 

the design of any such modes of transport was highlighted at the AFCAP/Transaid emergency transport workshop 

on the 26-27th March 2014 in Dar es Salaam. The Ministry of Health (MOH) regional director for Menabe 

attended the workshop and is helping to champion rural transport as a key enabler to reduce maternal and new-

born mortality in the region and across Madagascar generally.   

This report details the outcomes of the re-design and production quality workshop which took place in Antsirabe, 

Madagascar, between the 9
th

 and the 13
th

 of June 2014. In addition, this report also presents an overview of 

lessons learned on the design and local production of IMTs, with a detailed case study on Madagascar.  

 

 

 

 

 

 

 

 

 

 

 

                                                           

 

1
 The Community-Based Integrated Health Programme (CBIHP) or MAHEFA (Malagasy Heniky ny Fahasalamana) is a five year 

USAID-funded project which started in May 2011. MAHEFA’s global strategic vision is to help individuals and their family 

access and utilize quality out-reach services in family planning (FP), Maternal, Neonatal & Child Health (MNCH), Nutrition and 

Water, Sanitation & Health (WASH). The intervention areas targeted by MAHEFA are among the most under-served in the 

country and consist of 280 communes in Boeny, DIANA, Melaky, Menabe, Sofia and SAVA regions. 

2
 MAHEFA, Transport and Logistics Needs Assessment Report – Preliminary Results, November 2012  

3
 MAHEFA, please see footnote 1. 
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3. Project progress 

There were some changes to the initial project plan of a two-week workshop (see below section 4.1) but the 

objectives of the project were completed in the original timeframe. A summary of the key activities undertaken 

between May and June 2014 is set out in the table below.   

  

Table 1: Gantt chart to show progress against the key project activities: 

Activity May 2014 June 2014 

Recruitment of consultants to facilitate the 

workshop (experts on appropriate 

technology design) 

X 

      

Review of lessons learned and workshop 

objectives with local partners MIDAS 

 

X   

Desk based work with consultants and 

preparation for in-country workshop  

  

 X     

5-day workshop in Antsirabe    X   

Final report writing (workshop and case 

study) 

  

    X 

Submission of final report       24
th

 June 2014 

  

4. Key Preparation Activities 

4.1 Workshop facilitators, workshop participants and local partners 

Originally it was envisaged that one consultant would spend 2-3 weeks in Madagascar but, due to consultant 

availability within a relatively short timeframe, two consultants, Jessica Vechakul and Kurt Kornbluth, were 

selected for their complementing skills sets and were in Madagascar from the 7
th

 to the 15
th

 June. Jessica 

Vechakul is the designer of the Bicycle-Ambulance design used in Madagascar on the MAHEFA programme (the 

Zambulance, which was produced in Zambia by a company called Disacare). Kurt Kornbluth has extensive 

experience working with the same Zambian company, Disacare, on wheelchair design and production. The 

complementary skills of the two facilitators enabled the team to achieve the objectives set for the initial plan of a 

two-week workshop. 

Transaid worked closely with local partners MIDAS to decide the participants that would add the most value, and 

benefit most, from the workshop. It was agreed between the two parties that the majority of the workshop 

participants would be MIDAS technical staff; workshop foremen, technicians and an engineer. Three 

administrative staff also attended the workshop, which was important to ensure that MIDAS’ personnel in charge 

of making decisions understands the technical reasons behind the new product (wheeled stretcher), the 

modifications to the bicycle-ambulance and quality control recommendations. 
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All of the participants for the training were male and this is reflective of the fact that the vast majority of 

technicians in Madagascar are male. The MIDAS administrators available who attended the workshop were also 

men but also have women working in this function. One of the trainers is female as well as Transaid’s Project 

Manager and the interpreter. 

4.2 Location and logistics arrangements 

The workshop took place in Antsirabe, a town 160km south of the capital Antananarivo, where local partners 

MIDAS own a cyclo-pousse (bicycle-rickshaw) production workshop and where previously the modes of transport 

used in Transaid’s activities were produced. Although MIDAS are considering moving the production to the capital 

Antananarivo, organising the workshop where there are existing facilities and where there is already a good 

knowledge of existing materials were the main reasons for choosing Antsirabe as workshop location. 

An English-Malagasy interpreter was hired, as the consultants do not speak French/Malagasy and it was 

important to ensure that language was not a barrier.   

 

 

Figure 2 IMT Design Workshop 

4.3 Desk work before workshop 

During the two weeks preceding the in-country workshop, the consultants reviewed a number of background 

documents made available to them, with the support of Transaid’s staff in Madagascar. These documents 

consisted mainly of technical reports, background information on Transaid’s emergency transport activities in 

Madagascar and pictures of the geographical context. This allowed to the consultants to have as much up to date 

information and a better understanding of the different issues before travelling to Madagascar. 

Programme Review 

The consultants reviewed Transaid’s emergency transport activities. They tried to understand the previous quality 

issues with the bicycle ambulances and wheeled stretcher, as well as their designs.  The consultants were able to 

review design changes to the bicycle ambulance design (Zambulance) made by other Transaid programmes, which 

had been recommended to the production in Madagascar. They also worked with current Transaid staff in 

Madagascar to understand the geographical context where these transport devices would be placed.  This 

allowed the consultants to start developing a new wheeled stretcher design which meets the needs of the 

programme and the people it aims to serve before arriving in Madagascar. 

MIDAS Manufacturing Capacity Review / Purchasing of Tools and Materials 

The consultants reviewed the manufacturing capacity of MIDAS before the workshop.  The Transaid staff and 

MIDAS staff in Madagascar were able to send information on MIDAS’ construction methods, workshop conditions, 
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and tools.  This helped the consultants to decide which tools to bring and what were the most pressing needs to 

be address in the workshop.  

At the end of this review, the consultants were able to work with Transaid and MIDAS staff to purchase materials 

for prototyping the wheeled stretcher and bicycle ambulance.  They were also able to work with the information 

they learned from their review of MIDAS workshop facilities to recommend tool to be purchased in-country or to 

be brought in from out of country.  As an example, a Hossfeld tubing bender was procured in the US (this tool is 

not available in Madagascar) once the consultants realised that artisanal blacksmithing technics were being used 

for the production of the bicycle ambulance; resulting in imperfect tube bends and lower quality products. 

Review of Prior Art for the Wheeled Stretcher 

The beginning of any design process includes examining the prior art and prior work in a field.  This process 

provides inspiration for further designs and allows designers to catch key design points for a product.  The 

consultants examined a variety of different options for a stretcher including sleds, two-wheeled stretchers, and a 

variety of other wheeled litter designs.  All the designs except one had been made for an economically developed-

world context but looking at those designs still helped the team understand potential design issues.  This desk 

work allowed the consultants to identify the key design points and go through iterations of a design before 

coming to Madagascar to build a wheeled stretcher prototype.   

Final Design Concepts 

All of the previously mentioned desk work allowed the consultants to make designs of wheel stretchers that were 

buildable with materials available in Madagascar and methods used at MIDAS’ workshop.  The consultants shared 

the design with the in-country team for feedback before proceeding to build a prototype.  The designs that the 

consultants made out of country allowed for the prototyping process in-country to be completed much more 

efficiently.   

Final Workshop Agenda 

The desk work review allowed the consultants to identify the most important issues to address during the 

workshop, knowing that the time was limited to 5 days. The following topics were identified: 

• Quality of production (in addition to overall quality control processes): 

o Welding: poor welding quality was a problem found on all products (bicycle-ambulance, rickshaw 

and stretcher) produced by MIDAS. This led to materials breaking and generally being less strong 

and less durable. 

o Painting: after only three months of being in the field, it was noticed that painting was already 

peeling off materials. This leads to materials rusting faster and also becoming less visually 

appealing for users/communities (important for sensitization). 

• Accurate construction of the bicycle ambulance and design modifications: due to a number of factors (for 

example the absence of a tubing bender), the bicycle ambulance was not always accurately constructed. 

Different materials were used in some occasions, leading to deviations from the original design. In 

addition, recommended modifications to the original design had not been followed for the most part. 

• Design flaws with the current wheeled stretcher design, which needs to be reviewed, prototyped and 

tested. 
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5. Workshop report 

5.1 Final agenda and topics covered each day 

This section provides a description of the daily workshop activities. The final Agenda can be found in Appendix D. 

 

 

DAILY WORKSHOP ACTIVITIES 

 

 

 

 

09/06/2014 - Day 1 (half day) 

• Introduction of consultants to workshop participants and the 

workshop location. 

• Consultants reviewed the prototypes that MIDAS had produced 

available at the workshop, as well as the production materials 

available for the workshop (pipes, painting, welding and 

others). 

• Consultants gave a generic overview of the workshop and set a 

general schedule (each day from 8.30am to 12.30pm and from 

1.30pm to 4.30pm).   

 

 

 

 

 

10/06/2014 - Day 2 

• Consultants and workshop participants discussed the context 

of Transaid’s emergency transport project and the goals of the 

workshop.  The tools that the consultants brought to the 

workshop were introduced.   

• The workshop divided into two teams.  One focused on setting 

up and learning how to use the pipe bender (led by Kurt 

Kornbluth).  The other team started to work on the wheeled 

stretcher prototype (Jessica Vechakul).   

• The wheeled stretcher team discussed the pros and cons of 

having the stretcher as removable from the wheels, using 

information from the field as well as technical considerations. 

• Wheeled stretcher welding fixture construction started.  

11/06/2014 - Day 3 
• The participants produced and tested the first prototype of a 

wheel stretcher.  Quality of the production was monitored 

through the entire construction by the consultants.   

 

 

 

• The wheeled stretcher prototype was modified and retested.  A 

final prototype was produced.   

• Draft of quality control document and workshop quality 

assurance checklist was started. 
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12/06/2014 - Day 4 • Changes to the bicycle ambulance design were discussed. 

• Paint was purchased and test samples were produced with and 

without primer.   

 

 

 

 

13/06/2014 - Day 5 

• The stretcher design, bicycle ambulance design modification, 

quality control checklist, and quality assurance plan were 

finalised for workshop.   

• Sample pieces of the bicycle ambulance were produced, as well 

as a fixture for the trailer axle and an example of an improved 

hitch. 

• Samples of pieces painted with and without primer were 

finished. 

• Consultants led a final debriefing with the entire team which 

discussed the modifications to the bicycle ambulance, the 

wheeled stretcher design, welding fixture design, painting, 

equipment care, welding technique, and workshop safety.   

 

5.2 Workshop outputs and conclusions 

Equipment Training and Quality of Production 

Hossfeld Tubing Bender Training 

When MIDAS had produced bicycle rickshaws and bicycle ambulances in the past they were using artisanal 

blacksmithing technics to bend the tubing for the frames.  This was a very imprecise technique and it caused 

issues with the quality and functionality of the final products produced.  The consultants taught MIDAS 

technicians how to set up and operate a Hossfeld bender as well as making modifications to the bender to allow it 

to be used with locally available materials (the bender was adjusted to be used with the 21mm and 27mm 

galvanized tubes used by MIDAS for production of both modes of transport).  This training with the Hossfeld 

bender will allow MIDAS to produce better quality bicycle ambulances and stretchers as well as greatly reduce the 

time and resources needed to produce the transport devices.   

 

Figure 3 MIDAS technician using a Hossfeld bender to bend a tube for the bicycle ambulance frame. 
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Welding Fixture Training 

A welding fixture is similar to a template for a product that is to be welded together.  It allows for easier welding 

since the pieces can be clamped into the fixture so that they do not move during welding.  It also helps with 

quality assurance during production since one can check if pieces are the correct dimensions and correct angles 

against the fixture.  MIDAS was not using any fixtures to build the bicycle ambulances and stretcher previously 

and did not even have a flat surface to weld pieces together, which is likely to have contributed to the welding 

problems previously identified.  The consultants worked with MIDAS technicians to produce a welding fixture that 

could be used to produce the wheeled stretcher as well as the stretcher component for the bicycle ambulance.  

MIDAS technicians were able to learn the methods for constructing fixtures and this experience should help them 

be able to produce more in the future.  This will allow MIDAS to produce bicycle ambulances and wheeled 

stretchers more easily and more efficiently to a higher quality standard in future production runs.   

 

Figure 4 Wheeled stretcher being removed from the welding fixture after completion of the welds 

 

Figure 5 Final wheeled stretcher prototype next to the final welding fixture produced in the workshop 

Welding Training 

During the workshop, the consultants worked with MIDAS technicians to reinforce good welding practices in 

addition to using welding fixtures, such as proper cleaning of pieces before welding and good welding technique.   

Painting Training 

The paint on the stretcher and bicycle ambulances that MIDAS had previously produced had issues with peeling 

and scratching off too easily.  The consultants worked with MIDAS technicians to improve painting technique 

which included better surface preparation as well as the use of primers before painting.  The consultant and 
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MIDAS produced two sample pieces with and without primer to demonstrate to those at the workshop the 

benefit of using primers when painting.   

 

Figure 6 The two sample pieces with and without primer drying in the sun. 

Quality Control Checklists 

Final quality control checklists were produced by the consultants for a MIDAS technician to check on every bicycle 

ambulance and wheeled stretcher produced before it leaves the workshop.  This checklist formalizes the quality 

control process and makes sure that MIDAS and Transaid are in agreement with expectations of quality in the 

final product produced. This can be found in Appendix E. 

Tool Additions to the workshop 

The consultants selected and purchased a number of tools for the training in addition to a Hossfeld bender.  All of 

these tools will help MIDAS produce better quality products and can be replaced or repaired in Madagascar (a list 

of tools procured for this workshop can be found on Appendix F).   

 

 

Figure 7 The assortment of tools brought by the consultants to Madagacar 
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Design 

Integration of transport devices 

At the start of the workshop there wasn’t a final consensus between Transaid and the consultants on whether the 

final wheeled stretcher produced should be detachable from the wheel frame or be fixed to it permanently.  From 

implementation planning in project districts, Transaid felt a need for patients to be quickly transferable from the 

wheeled stretcher to the bicycle ambulance, potentially through an integration system between the two 

transport devices.  This was due to the fact that villages with bicycle ambulances would be on the road to clinics 

from villages with wheeled stretchers (that could not have bicycle ambulances due to the challenging terrain 

immediately around them).  There was also a unique case of the stretcher needing to be transferred to a canoe 

ambulance produced by Transaid and then continue traveling on a road to a clinic after the canoe ride.  Transaid 

originally suggested that the stretcher from the wheeled stretcher should be detachable from the wheel to deal 

with these issues.   

There was however an argument that the stretcher should be permanently attached to the wheel frame, which 

would be easier from a technical point of view.  The argument was that the detachments mechanism would be 

something that could break more easily than a permanent weld and the transfer of a patient between the 

wheeled stretcher and bicycle ambulance could be accomplished with other methods, such as moving the patient 

on a blanket.  The special case of the transfer of the canoe ambulance could be handled with a detachable 

wheeled stretcher, but the stretcher should not be detachable from the wheel frames unnecessarily.   

The final decision was therefore made to make the stretcher non-detachable from the wheel frame and use other 

methods for transferring patients. All parties agreed that this would contribute to having a simpler, stronger and 

easier to produce stretcher, which will last longer and likely have less maintenance issues than a detachable 

stretcher. 

Wheeled Stretcher Design 

During the workshop a prototype was made of the wheeled stretcher.  The prototyping process is a very 

important part of the design process since it allows the designers to see problems with the final product.  As part 

of this process the stretcher was tested with multiple drivers and “patients” on level and rough terrain near the 

workshop.  The team discovered that the first design of the wheeled stretcher was too high.  It made “patients” 

nervous of falling and also drivers were concerned with the stability of the wheeled stretcher.  The team decided 

to lower the stretcher and add curved handles to make sure that the stretcher could still be ergonomic for people 

to drive.  It was also discovered during prototyping the cross-bars needed to be added to the wheel frame to 

increase the strength of the frame and reduce wear on the wheel hubs.  Some further testing of the final product 

in rougher terrain and discussion of adding features like railings is still needed but continuing on this process will 

be much easier after the guidance of the consultants to Transaid-MIDAS team in the first part of the design 

process.   
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Figure 8 MAHEFA Peace Corps Volunteer helps to test the second of three prototypes of the wheeled stretcher produced during the 

workshop. 

Bicycle Ambulance Design Modifications 

Design modifications of the bicycle ambulance have been made from the original design that the consultants had 

worked on about 7 years ago due to the field experience of Transaid and Transaid partners in other countries.  

These changes included improvements to the bicycle ambulance design to improve safety, improve usability, or 

simplifications to the design to save materials or simplify construction.  Additionally, modifications needed to be 

made to the design based on what stock materials were available locally in Madagascar.  The consultants worked 

with MIDAS technicians to make sure that they understood the reasons for the changes and also to build example 

pieces of the changes to ensure that they understood them thoroughly.  Drawings of the final design changes 

were produced by the consultants at the end of the workshop and examples of these can be found through the 

following link: http://dspace.mit.edu/handle/1721.1/43124 

Safety 

In addition to bringing safety equipment with them, the consultants discussed proper safety procedures with 

MIDAS technicians. Examples were given while explaining the importance of using safety goggles while grinding 

materials (for the technician but also to passers-by), using safety masks/dark glasses while welding and correctly 

installing the Hossfeld tubing bending on a heavy, stable and steady table that can take all the force used by the 

tool. 

Quality Control 

Quality Control processes were reviewed throughout the workshop during training, production of prototypes and 

review of bicycle-ambulance design. Before the workshop, MIDAS had developed a quality control document 

which served as a starting point to the development of a production checklist for both the bicycle-ambulance and 

the wheeled stretcher by the end of the workshop. This can be found in Appendix E. 

The workshop content focused on key areas which were developed in discussion with local partners.  Due to the 

short time frame the workshop focused on practical methods and the key learning from the feedback forms 

seems to have been around welding, bending and using new materials.  There was positive feedback that the 

workshop achieved its objectives and will be applicable in the workplace. There was some feedback that the 

training was quite short.  This is, in part, due to the short time for implementation and availability of the two 

consultants coming from the US.  At times the two consultants divided the training into groups focusing on 

different technical areas.  Steps have been taken, such as the development of a checksheet to provide an ongoing 
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tool to help with quality assurance and this report will also be made available to the participants as a reference 

guide.  Within four weeks of the workshop two prototypes are also being built to give the participants further 

practical application of the learning. 

6. Lessons learned on IMT design 

6.1 Experiences from other countries 

There are many examples throughout Africa and other developing nations of IMTs having the potential to 

alleviate the difficulties in accessing vital services for people living in off-road rural communities.  

A Transaid representative interviewed the consultants from the IMT Workshop in Madagascar on their 

experiences with IMT and appropriate technology design in other countries. The consultants have developed 

designs for wheelchairs and tricycles for people with disabilities and bicycle ambulances specifically in rural areas 

of East Africa and Latin America. They listed a selection of the most active organisations working in this area as; 

• International Development Design Network  (http://d-lab.mit.edu/idin) 

o D-Lab is building a global network of innovators to design and disseminate technologies that 

meaningfully improve the lives of people living in poverty. The program’s mission is pursued 

through interdisciplinary courses, technology development, and community initiatives, all of 

which emphasize experiential learning, real-world projects, community-led development, and 

scalability. 

• Design for Development (BA- bamboo) (http://www.designfordevelopment.org/) 

o The Design For Development Society (DFD) is a Vancouver-based, registered Canadian charity 

dedicated to using design as a problem-solving tool to address issues in poverty-stricken areas of 

the world. DFD aims to reduce poverty and increase community self-reliance through 

demonstrated and advocated use of the design process. 

• Action on Development and Disability (ADD) (http://www.add.org.uk/) 

o Working with disabled people in Africa and Asia for positive change. 

• Zambulance (http://zambikes.org/?page=zambulance)  

o Zambikes has been offering unique transportation solutions in Africa since 2007. We began in 

Zambia with the primary goal of providing affordable, high quality bicycles specifically designed 

for African roads. As we interacted with local community leaders, medical professionals, 

development workers and others, we became acutely aware of the critical need for basic medical 

transportation solutions in rural Africa. The Zambulance was created to meet this need.  

• Bicycle Empowerment Network Namibia (BENN) (http://bennamibia.org/)  

o BEN Namibia aims to empower disadvantaged Namibians through provision of sustainable 

transport and bicycle-related income generation opportunities. 

• Motivation (British) (http://www.motivation.org.uk/)  

o Motivation helps people to get the right wheelchair in the right way - to stay healthy, get mobile 

and play an active part in their communities. 

• Tanzania Training Centre for Orthodontics (TATCOT) 

• Xtracycle (http://www.xtracycle.com/#cargo-bicycles)  

o Xtracycle began in Nicaragua, Kenya, South Africa, and Stanford University's engineering labs. In 

1999, Xtracycle debuted its patented FreeRadical cargo bike conversion kit to an industry hooked 

on the recreational bicycle. Fifteen years later, Xtracycle offers a full line of complete cargo bikes 
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(including electric & folding models) as well as accessories fit for cargo or kids, errands or 

adventures. 

They highlighted the Bicycle Ambulance produced in Zambia by Disacare (the Zambulance) as a successful 

transport design project. The consultants were asked what they thought the key lessons learned from their 

experiences were and what people need to keep in mind when designing new technologies to ensure they are fit 

for purpose and that there is local capacity for production. They cited these as the key points that people need to 

consider when developing a new design and ensuring quality control for future production: 

 

The consultants added that people should not take unknown technology to scale without testing it in the field. 

They concluded by highlighting the need to have mixed teams working together on design (programme staff who 

understand the cultural/geographic context and technical staff who understand the design process) and they also 

emphasised the importance of documenting designs that work well and making them open-sourced, sharing as 

much knowledge as possible. 

This links to the findings at the AFCAP/Transaid Emergency Transport Workshop in March 2014, where there was 

much debate regarding the use of bicycle and motorcycle ambulances as an intermediate means of emergency 

transport. Overall, the workshop delegates concluded that appropriate IMTs could play a significant role in 

improving access for rural communities in Africa. However, there is a serious need for much more research into 

their safety so that we can confidently determine whether they are an ‘acceptable’ option; the role of IMTs needs 

to be further explored, documented and shared.  The issue of gender and IMTs also needs further considerations, 

for example ensuring that women in communities consulted during design stage to ensure that designs meet their 

requirements.  In Zambia a series of focus groups held in Eastern Province as part of Transaid’s Bicycle Ambulance 

project showed an overwhelming preference by women for a design with a full canopy, allowing privacy during 

• Start simple and add features later - rather than start with complicated features 

• Use locally available materials (by definition materials already available at local 

markets) 

• Allow for as much material switching as possible  

• Provide basic tools or ensure technicians have basic adequate tools to scale up 

production 

• The use of simple jigs and fixtures can improve quality of production, especially on 

small scale production 

• Test prototypes before scaling up production 

• Capacity building: during initial trainings, ensure training is practical and always work 

with someone who will be working at a later production stage 

• Consider culture in addition to functionality 

• Identify a few key people that know the entire process 

• Make sample parts (in addition to having a document) 

• Spend two weeks sourcing to find out as much as possible before doing the design 

process 

• Have two facilitators/trainers working as a team who have complementary skills can 

be an advantage, especially when time is short 

• Have people making programmatic decisions at the workshop, since many decisions 

do not depend solely on technical considerations 

• Make as many tests as possible 

• Walk through the design process with the local partners, especially through the 

decisions and how to make them – this will contribute to a better understanding of 

the whole process   
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travel and shelter from the elements.  This was preferred even though it added weight to the structure.  A study 

by Gina Porter in 2002
4
 found that when; ‘villagers were given the opportunity to try out a range of IMTs which, 

from our earlier work with photographs, appeared likely to be of interest to them. They comprised a wheeled 

handcart based on drawings from IT Transport and manufactured locally, a locally made wheelbarrow, a locally 

made pushtruck of the kind typically used in Ghana’s urban markets, a man’s bicycle, a women’s bicycle, and a 

power tiller. Information was also provided at the workshop on prices and credit arrangements were discussed. 

Following the workshop we received orders (approximately half of which came – ostensibly –from women) for 44 

push trucks, 1 hand cart, 3 power tillers, 16 bicycles (all men’s with cross-bar) and 7 wheelbarrows…The most 

interesting element in the selection of IMTs was the strong preference for the quite heavy but familiar local 

pushtrucks, when a lighter, more manoeuvrable option, the hand cart, was being made available at the same 

price.’ 

 

 

 

 
                                                           

 

4
 Porter, Gina. "Improving mobility & access for the off-road rural poor through Intermediate Means of Transport 

Gina Porter." World Transport Policy and Practice v8, no.4 (2002): 6-19. 

CASE STUDY: Motorking Ambulances in 3 districts in Northern Ghana 

Key Design Lessons: Routine maintenance and prompt repairs are crucial for preventing 

breakdowns, manufacturers should be consulted about ways to enhance vehicle comfort 

(smoothing the suspension could lessen the impact of rough terrain on the vehicle and its 

passengers) 

This project aimed to strengthen the emergency referral system in order to reduce maternal 

and perinatal mortality. 24 Motorkings (3 wheeled motorcycles) to serve as ambulances were 

stationed at health centres. These were manufactured in China and procured from LK 

International (Ghana). The vehicles were modified to serve as ambulances (with support from 

LK International and local welders). Modifications made: welded frame for tarpaulin, hook for 

IV drip, mattress with belt, extended rearview mirrors and seat for health worker. Equipped 

with: First Aid kit, Spare tyre and jack, protective gear (helmet, rain boots, rain coat) and spare 

parts kept in stock. 

CASE STUDY: Motorcycle-based Ambulances in Zambia 

Key Design Lesson: A Motorcycle Ambulance with a sidecar is more conventional and an 

established option but are currently imported at extra cost. The trailer option has the 

advantages of local manufacture, local maintenance and flexibility. 

Ron Dennis from Developing Technologies (DevTech) presented at the AFCAP/Transaid 

Emergency Transport Workshop in March 2014 on a project in Zambia where 2 motorcycle 

ambulance trailers were successfully trialled as part of the AFCAP programme. He claims that, 

for cost-effective use, motorcycle ambulances should be based at clinics or health centres 

where they can serve many villages and also transport referred patients. He said that this 

requires an effective communication system and estimated that one motorcycle ambulance 

can serve a catchment population of at least 20,000 over a radius of up to 25km.  
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Paul Starkey, in his 2001 work ‘Promoting the use of intermediate means of transport – vehicle choice, potential 

barriers and criteria for success’, emphasises that, despite IMTs being clearly useful in many different situations, 

they are not a ‘universal panacea… [and] should not be actively promoted unless their technical, social and 

economic appropriateness have been clearly established by all those concerned (particularly the users).’
5
 He also 

highlights the gender inequality, claiming that most carts and bicycles in sub-Saharan Africa are owned and used 

by men and that the problem of women accessing available transport has not yet been resolved. He further 

claims that the low adoption of IMTs in sub-Saharan Africa is often related to problems of availability and supply 

and outlines a case study in Zambia that involves training artisans to make IMTs in an attempt to increase supply. 

However, the conclusion of this case study is that technical training may not be enough and should be combined 

with credit and/or training in marketing, the management of small businesses and the establishment of stocks 

and raw materials. 

In 2002, Transaid worked with a bicycle ambulance and trailer designer on two main areas of concern; the 

problems faced in getting urgent medical cases referred to primary health facilities and, second, the final 

distribution of food and supplies to rural areas, focusing on Salima District in Malawi. Primarily, the project sought 

to improve the referral of patients to Primary Health Clinics from the local communities and homesteads in 

situations where motorised transport in unavailable or prohibitively expensive. The aim was to introduce and 

promote a well-designed bicycle ambulance as a viable transport solution offering faster transit times and was 

more appropriate in terms of patient comfort and accessibility than existing and alternative transport options. 

The project helped Transaid to learn much about the design and utilisation of bicycle ambulances. The pilot study 

showed that the bicycle ambulance is a successful means of transporting patients in rural areas to health facilities 

in Salima. The success of the bicycle trailer was greater than anticipated, as they provided an appropriate solution 

to a high demand. However, further monitoring and evaluation was required to understand their real 

sustainability. To ensure the sustainability of a bicycle ambulance system it was recommended that; 

• Members of participating villages need to be fully briefed on project intent and must be given the 

opportunity to participate in project planning and to contribute to the process of implementation and 

management.   

• Training must be provided in the use, management, repair and maintenance of the bicycle ambulances 

and trailers 

• A monitoring system needs to be established so that the project can be effectively evaluated and 

informed decisions can be made as to its future 

• An evaluation of the project should be instigated 6 months after its initial implementation 

In 2008, Transaid implemented a bicycle ambulance project to respond to the urgent need of rural communities 

to access health facilities in three districts of Petauke, Chipata and Katete in Zambia’s Eastern Province. The 

project saw the production and distribution of 40 bicycle ambulances, using the Zambulance design produce by 

Disacare (the same that was designed by Jessica Vechakul and is being used in Madagascar). This project aimed to 

improve access to healthcare for the community in Zambia’s Eastern Province, to build capacity within the area 

for the construction/maintenance of bicycle ambulances, and to develop a report which offers solutions to issues 

of rural access, highlights elements of best practice and makes recommendations to be endorsed by international 

organisations. 18 months after the distribution of the 40 bicycle ambulances, according to the data from 30 of the 

logbooks, the data showed that 268 return trips had been made in 12 months, an average of nine trips per 

ambulance per year. A significant finding was the large proportion of trips attributed to ‘delivery’. This supports 

previous studies which show that maternal cases account for approximately one quarter of all trips undertaken by 

IMTs. One weakness identified was that, in some cases, the stretcher had broken due to manufacturing errors or 

                                                           

 

5
 Starkey, Paul. "Promoting the use of intermediate means of transport-vehicle choice, potential barriers and criteria 

for success." DFID, London (2001). 
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had to welded twice.  Other recommendations were to use to the full canopy design, as referenced above.  There 

was also considerable importance attached to being able to tilt the stretcher so people could ride in a sitting 

position or lying down.  This was important as sometimes the bicycle ambulances was interpreted as a ‘coffin’ by 

some communities and the sitting position helped to mitigate against this perception. 

In 2010, Transaid worked with HealthProm to develop a solution to ensure that pregnant women could access 

health facilities to give birth in the mountainous region of Northern Afghanistan. With advice from an appropriate 

technology engineer (Olivia Comberti) a number of designs to move pregnant women were developed. These 

included traditional stretchers, wheeled stretchers and sleds pulled by horse or donkey. Discussions were held 

during the development process regarding localisation, sustainability and availability of materials in Afghanistan 

to produce the right methods of transportation. This project concluded that it is vital to gain the support of local 

stakeholders in order to ensure that the transport is used effectively. The establishment of men’s groups to 

manage stretcher journeys, as well as the development of local policies regarding the management of animals for 

patient transfer, were identified as key components of an effective solution. Following this work Transaid 

provided a small seed grant to HealthProm to fund further prototype development by Peter Muckle whose work 

can be seen here: http://www.donkeytechnology.com/. 

 

6.2 Transaid's experience in Madagascar and the AFCAP workshop 

Before putting in place the emergency transport small-scale project in Menabe region, Transaid worked for 6 

months with local partner MIDAS in the production of bicycle-ambulances (following the already available 

Zambulance design with modifications resulting from Transaid experience in other countries) and the production 

of new designs (an ambulance bicycle-rickshaw, a canoe ambulance and two different stretcher designs). The new 

designs were produced by MIDAS with Transaid’s support and it was after three months of implementation that 

the number of design and quality of production issues already mentioned in this report were identified. 

Through the AFCAP funded project entitled ‘Translating Knowledge into Policy and Practice on Emergency 

Intermediate Modes of Transport in Madagascar’ it was possible to organise a re-design workshop to review the 

bicycle-ambulance production issues, to design a new wheeled stretcher and make recommendations on quality 

of production for future production runs.  

With a short time-frame available, Transaid and the consultants Jessica Vechakul and Kurt Kornbluth used lessons 

learned from projects and experiences such as the ones mentioned in section 6.1 to make the workshop more 

efficient and achieve expected outcomes. A few examples of best practices followed during this project are 

identified below, as well as a review of areas where improvements could have been made. 

Desk work before in-country workshop 

The desk work review during the two weeks before the workshop greatly contributed to a more efficient 

workshop. This allowed the consultants to identify the most important issues to address, the additional tools 

needed and to have materials ready upon arrival. In retrospect, a more comprehensive assessment of locally 

available materials could have avoided last minute tool/design changes (the tubing bender procured needed to be 

adapted to the available materials, as the initial information on available tubes wasn’t clear and was sometimes 

incorrect). More information could have been sent beforehand to the consultants regarding the technical skills 

and profile of each of the workshop participants. 

Methodologies used during the workshop 

The workshop was always practical, allowing time for training in new processes. The consultants were always 

working in collaboration with one or more technicians, who had therefore the opportunity to produce the 

prototype, the fixtures and to experiment with new techniques while being oriented by the consultants. 

New wheeled stretcher design 
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The wheeled stretcher design started as simple as possible and the important decision to make it non-detachable 

was made in the initial stages of the design process – this was possible due to the presence of the Transaid 

Project Manager in Madagascar throughout the workshop. Changes were made after testing as much as possible 

around the workshop (from a patient’s point of  view as well as from a driver’s point of view) and features were 

only added if necessary (cross-bars to support the weight) and suggested for field testing (rails for patient 

support). 

A fixture (which can be used for both the wheeled stretcher and the bicycle ambulance stretcher) was built with 

the technicians who attended the workshop, allowing them to understand the process.  

Review of the bicycle-ambulance design 

Tubes used in Zambia are not available in Madagascar, so the design was modified to accommodate the available 

galvanized tubes. Precise instructions were given regarding the necessary steps for welding and painting while 

using this type of materials. Example parts were produced and marked in red for future reference and an axle 

fixture was also produced. 

Testing 

Further field testing of the new wheeled stretcher was not possible during the workshop, but was recommended 

as one of the next steps after the workshop and before scaling-up production. This will help identify further 

design issues, have feedback from the users and make decisions about additional features (such as rails and 

brakes). 

Explanation of the design process 

Although feedback was received requesting  a new workshop that spends more time on theory and explanation of 

the different processes (especially new ones), the consultants ensured that participants understood and actively 

participated in the different steps of the design process during the workshop. Two key people were identified to 

understand the entire process and design reviews (for both the wheeled stretcher and the bicycle ambulance) 

and these will be the people in charge of quality control.  

 

7. Conclusions and next steps 

The need to ensure that designs of IMTs are fit for purpose and that communities and local partners input into 

the design of any such modes of transport was highlighted at the Transaid/AFCAP emergency transport workshop 

held on the 26-27th March 2014. During the recent implementation of an emergency transport project in 

Madagascar, Transaid had identified similar challenges after monitoring and evaluation in the field, which led to 

the planning of a re-design and quality of production workshop with local partners MIDAS, a project funded by 

AFCAP.  

 

The re-design and quality assurance workshop (June 2014) 

The workshop was successful in achieving its initial objectives: a new wheeled stretcher design was developed 

and a prototype produced; the Zambulance design was revised to include modifications as a result of Transaid’s 

experiences in other countries, but also adaptations considering available local materials; new production tools 

were introduced; and it was possible to review the production process and produce a quality control checklist.  

A few next steps were identified:  

• Due to careful monitoring of costs during other activities and a slightly shorter workshop than originally 

planned funds were able to be made available to produce A new wheeled stretcher prototype and a 

revised bicycle ambulance trailer in late June/early July 2014  that will be extremely valuable for ensuring 
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that the MIDAS staff have understood all production processes and are able to interdependently produce 

the materials; 

• The wheeled stretchers (one with rails and one without rails) should be tested in rural mountainous 

communities around the capital Antananarivo, using focus groups to receive feedback from the 

communities (representing potential users); 

• Feedback from the two processes described above should be discussed and lessons learned or further 

issues identified should be addressed before scaling up the production. 

 

This project as a case-study of the design process of IMTs 

In addition, this report presents an overview of lessons learned while developing new designs for IMTs, in 

particular IMTs which will be used for medical emergencies. Different projects, researchers and practitioners 

identified best practices which are highlighted in this report and that should be used during the development of 

similar technology. In short, it is especially important to keep in mind that: local manufacturers/partners should 

be involved in the process, which should be always as practical as possible; culture needs to be considered, not 

only functionality; it is easier to start with simple designs and add features later on; the production of jigs and 

fixtures helps to ensure a more efficient and a better quality production in relatively small-scale production 

contexts. 

 

How to improve work in this area? 

There are still areas that need further attention from donors, researchers and programme implementers 

regarding IMT design. Two areas where improvement is needed were identified: 

• The need to have a multidisciplinary team working together: it is important that designers and 

production technicians work alongside people in charge of understanding the geographic and cultural 

contexts where the IMTs will be used, as well having the close support of people in charge of 

programmatic decisions. This will make it possible to produce designs that are easy to produce, 

functional, feasible and adapted to local cultural contexts. 

• The importance of documenting designs and making them open-sourced: in many projects, there aren’t 

sufficient funds made available to document designs after a training session/workshop. Documenting 

designs is a time-consuming activity that should not be forgotten, since it is important for knowledge-

sharing. Projects should consider investing in documenting designs and making sure that these are open-

sourced to encourage sharing.  

 

This is one of the first rural emergency transport projects that uses IMTs built and implemented on the ground in 

Madagascar which aims to builds the capacity of local organisations in this area. Whilst this workshop focused on 

a very specific activity it will now influence and shape the design of equipment which will be built and distributed 

in Madagascar throughout 2014 and 2015.  It also hoped that through the widespread sharing of this report and a 

case study that the ideas, lessons and knowledge will be shared even more widely. 
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APPENDIX A: PROJECT PROPOSAL 

 

Terms of Reference  

Translating Knowledge into Practice on Emergency Intermediate Modes of Transport (IMTs) in Madagascar  

Introduction  

Transport plays a significant part in rural health service delivery across sub-Saharan Africa. It is vital  

• to provide an effective supply chain of drugs and medical supplies to frequently remote and isolated 

locations  

• to enable mobility of health workers to access their patients and facilitate important interaction with 

other elements of the health system  

• to enable timely and affordable access to appropriate care in medical emergencies  

 

AFCAP has being leading in the effort to develop a better evidence base for understanding the important role 

that transport plays in rural health service delivery, supporting the Linking Rural Communities with Access to 

Health Project. It has also been keen to ensure that research gets into practice and supported a very 

successful conference on ambulances and emergency transport for health in Tanzania in March 2014 which 

shared the leading research with a wide range of practitioners.  

 

Context  

In Madagascar, as part of a community-based integrated health programme, Transaid has been implementing 

an emergency transport pilot project in Menabe region, using community-based bicycle-ambulances, bicycle 

rickshaws, stretchers and canoes. The emergency intermediate modes of transport (IMTs) were put in place 

in December 2013 and over the past three months the Transaid team has been conducting close monitoring 

on the ground to understand the challenges that a new project like this can entail. The lessons learned from 

this phase will be used during the implementation of similar activities in other two districts in the North of 

Madagascar. Before expanding to different areas, it would be important to use the results from the pilot 

project and review the design of the modes of transport produced for the pilot project, in collaboration with 

local partners MIDAS, who led the production with Transaid’s technical support. Re-design is not included in 

the current project budget and Transaid feels that it would be a very valuable contribution to improve the 

quality of the intervention.  

From two monitoring visits conducted so far, it has become clear that:  

- The modes of transport put in place can face significant geographical challenges in the region. In 

consultation with the users of the pilot models it appears that there is scope to improve the design and 

ensure that links between different modes of transport would be easier and more practical (e.g. a stretcher 

that connects to the bicycle-ambulance and can be immediately attached or detached from it)  

- The quality of production can be improved and there needs to be close collaboration between Transaid and 

the local partners to do so, in order to produce more reliable and durable IMTs  

 

The need for ensuring that designs of IMTs are fit for purpose and that communities and local partners input 

into the design of any such modes of transport was highlighted at the Transaid/AFCAP emergency transport 

workshop held on the 26-27th March 2014. The MOH regional director for Menabe attended the workshop 

and is helping to champion rural transport as a key enabler to reduce maternal and newborn mortality in the 

region and across Madagascar generally. This is the first kind of rural emergency transport project using IMTs 

implemented in Madagascar and there is a real opportunity to build the capacity of local organisations in this 

area. Whilst this proposal focuses on a very specific activity it has the ability to influence and shape design of 

equipment which will be built and distributed in Madagascar throughout 2014 and 2015. The report will also 

help disseminate knowledge on IMT design, pulling together key lessons learned from a range of countries 

and organisations, with a detailed case study on Madagascar.  

Proposed activities  
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- Remote review of current design by an international expert (late April-early May)  

- Visit of the expert to Madagascar to conduct a re-design workshop with the local stakeholders and support 

the local manufacturing partner for a maximum of 3 weeks (May)  

- Drawing together of knowledge on IMT design from a range of contexts and presentation of these in final 

report  

 

Deliverables  

- Capacity of local implementing partner built  

- Improved bicycle-ambulance and stretcher design which will be rolled out to other regions  

- Report on design, quality assurance and engineering of IMTs in rural contacts – case study of Madagascar  

 

Timeframe:  

- April-May 2014  

- Report submitted in early June 2014  
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APPENDIX B: 

 WORKSHOP PARTICIPANTS LIST 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participant Name Gender Organization Job Title 

1 Ana Luisa Silva F Transaid/MAHEFA Project Manager 

2 Andrianjaka Randimbivololona M MIDAS Chief of Workshop 1 

3 Andry Rabesandratana M MIDAS Trainer 

4 Andry Ramandrosoa M MIDAS Technician 

5 Claude Martial Raoelison M MIDAS Assistant 

6 Ellonore F Independent Translator 

7 Heritiana Soloninina M MIDAS Technician 

8 Jessica Vechakul F UC Berkeley Design Consultant 

9 Justin Rakotonamonjy M MIDAS Technician 

10 Kevin Randriamanana M MIDAS Technician 

11 Kort Kornbluth M IWD Design Consultant 

12 Maminiaina Ramalanjaona M MIDAS Assistant/Trainer 

13 Man Honorin Randriantsiferane M MIDAS Technician 

14 Michal Usowicz M MAHEFA Peace Corps Volunteer 

15 Nambinina Ranaivoarimanana M MIDAS Engineer 

16 Rivo Raoelison M MIDAS Chief of Workshop 2 

17 Toky Randriamiary M MIDAS Coordinator 
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APPENDIX C: WORKSHOP AGENDA 

 

Day Morning Afternoon 

1 (Travel from Antananarivo to 

Antsirabe – consultants) 

Introductions / overall assessment. 

Review available products. 

2 Pipe Bender setting up and training. 

 

Discuss wheeled stretcher design. Start 

prototyping wheeled stretcher. 

3 Quality control (Q/C).  

 

Prototype wheeled stretcher. 

 

4 Discuss quality/paint issues. 

Changes to the Bicycle Ambulance. 

Prototype testing and design direction for 

wheeled stretcher. 

 

5 Finalize stretcher design, bicycle 

ambulance design modification and 

quality control checklist. 

Debrief MIDAS team on Q/C & wheeled 

stretcher 
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APPENDIX D: BICYCLE AMBULANCE QUALITY CONTROL CHECKLIST 

 

  Check the following details for each component 

    

Ambulance trailer   

  Welds have no problems 

  Frame is painted completely (top, bottom, and sides), sanded well, few scratches 

and paint bonded well 

  No sharp edges on: Sheet metal, wheel dropouts, and tongue 

  Open tubes (square at front of trailer, and round tube on the left side of trailer) are 

covered with flat bar or a washer and filled in 

  Reinforcement square tube is underneath the trailer 

    

Hitch Hitch should have correct orientation  

  Hitch should fit into the bike clamp 

  Nuts and bolts rotate easily  

  Nuts should be near the middle of the bolts (except for the lock nut) 

  The nut above the caster barrel is a lock nut 

  Nuts are welded to the piece of the bike clamp that has angle iron pieces 

  Rebar is welded onto the M8 bolts to make them into thumb screws 

  Hitch and bike clamp should be easily attached and detached from bike and trailer 

    

Wheels Spokes on the wheel should be tensioned evenly and tight.   The wheel should be 

true.   

  Both wheels should be securely fastened the wheel dropouts 

  The hub on each wheel should be properly adjusted-- no wiggle side to side of the 

tire, and no rattling if you impact the wheel. 

  Wheel should be centred 

  High quality inner tubes, tires, rims, and spokes 
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Stretcher Welds have no problems 

  Frame is painted completely (top, bottom, and sides), sanded well, few scratches 

and paint bonded well 

  Stretcher backrest should rotate freely between 0 and 90 degrees and have little side 

to side movement 

  The canvas on the stretcher backrest does not rub against frame of the stretcher 

  There should be no tension on chain when backrest is fully reclined 

  Chain should be centred on the backrest pivot 

  Weld top of chain to backrest 

  Chain should be minimum 4mm diameter 

  No sharp edges: angle bar, canopy supports, feet, backrest pivots 

  Fill in gap with welding around pivot retaining bar, pivot insert should have no 

opening 

  Chain retain bar should be minimum 6mm diameter 

  Test functionality of backrest chain 

  There are 50mm tall spacers on the four corners of the trailer 

  Stretcher locating tubes do not allow stretcher to slide forward or backward on the 

trailer 

    

Stretcher Canvas Rope on stretcher should be tied tightly to prevent sag 

  Ends of rope should be singed to prevent fraying 

  Stitches and seams should be tight in canvas, no holes in material 

  There should not be long loose ends of rope hanging down 

  Canvas should not be rubbing against the frame in any place 

Canopy Welds have no problems and all seams are welded entirely around the tubes 

  Frame is painted completely (top, bottom, and sides), sanded well, few scratches 

and paint bonded well 

  No sharp edges: canopy feet 
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  Frame should be able to be removed easily without getting stuck at all 

  Canopy fabric should be tight on canopy frame. 

  Stiches and seems should be tight in canvas, no holes 

  Mesh on windows should not be wearing down 

  Buckles should be attached securely 

  Backrest does not rub against canopy frame 

    

Test Drive Test drive with patient fully reclined and sitting up.  Driver should turn left and right.   
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APPENDIX E: LIST OF TOOLS PROCURED FOR THE WORKSHOP 

 

 

• Precision Squarer set (4) 

• Adjustable angle measuring calipers (2) 

• Vernier calipers (2) 

• Hossfeld tubing bender frame & pin set 

• 25 mm, 4-inch bend radius bender die set 

• Safety goggles (2) 

• Ear protection (1) 

• Magnetic angle finder  

• Tape measures (3) 

• 4-inch C-clamps (4) 

• 6-inch C-clamps (2) 

• Center punches (2) 

• Assorted drill bits (6) 
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What is your 

overall 

assessment 

of the event? 

Which topics or aspects 

of the workshop did you 

find most interesting or 

useful? 

Did the workshop 

achieve its 

objectives? 

Knowledge, 

ideas and 

information 

gained from 

participation 

at this event 

meet your 

expectations? 

Will be 

useful/ 

applicable 

in your 

work 

How do you think the 

workshop could have 

been made more 

effective? 

Please 

comment on 

the 

organization 

of the event 

(from 1 = 

insufficient 

to 5= 

excellent) 

Comments 

and 

suggestions 

(including 

activities or 

initiatives 

you think 

would be 

useful, for   

the future) 

Further 

comments or 

suggestions 

4 the use of tools, bending 

training, encouragement 

yes yes definitely we should have more 

time for learning 

3 -- -- 

5 bending training, tool use, 

working with others, 

gathering ideas 

yes yes mostly we should have more 

time 

2 you should 

teach the use 

of tools more 

-- 

5 working with others, 

advice 

-- yes -- we should have had 

more time 

3 -- -- 

3 bending with the tube 

bender, quality control, 

measurement, finishing 

yes partially mostly better time 

management 

5 training on 

painting 

-- 

3 bending, advising, 

manufacturing codes 

yes partially partially extend the time of the 

training so that 

everyone can have a 

better understanding 

4 -- do another 

training for 

us 

5 bending, welding, 

teamwork 

yes yes definitely there should be more 

time for working 

5 all the 

technical 

subjects 

-- 

4 precision of 

manufacturing and 

appearance as well as the 

yes partially mostly more basic technical 

information 

4 -- -- 

APPENDIX F: PARTICIPANT FEEDBACK FORMS 
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planning/organization for 

the production of 

products 

3 use of new materials yes partially mostly you should take 

everyone ideas, 

brainstorming 

3 -- -- 

3 measurements, bending, 

teamwork 

no, because there 

was not enough 

time 

yes definitely more time, another 

translator 

3 -- -- 

4 drafting of plans, bending, 

time management, 

utilization of higher 

quality materials 

yes yes mostly we need to get 90% 

theory before we get 

the practical work 

3 improve the 

material 

used, 

identification 

of parts 

improve the 

meals during 

the training 

4 to increase our knowledge 

for work, to see lots of 

technical things for work 

yes yes definitely you should improve 

your way of teaching 

4 I do not see 

anything to 

add.  I really 

liked the 

training. 

we should 

continue 

working 

together.  I 

liked it very 

much.  Thank 

you very 

much.   

5 receiving training on 

bending of steel pipes, 

making measurements, 

increasing my experience, 

working with my 

coworkers 

yes yes mostly the cooperation with 

the consultants was 

good 

2 there should 

always be 

trainings 

about our 

work 

-- 
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