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EXECUTIVE SUMMARY

Initially this project was proposed as two separate projects to carry out studies on two of the main access problems of households in rural areas – access to water and access to health services. Subsequently the project was approved on the condition of combining the projects into a single project with two components.  Although carried out in the same location, Mtwara District in Southern Tanzania, there is little overlap between the two components and they are covered separately in the report.

A
TRANSPORT OF WATER

A1
Background

1
The main transport load of rural households is usually collection of water. This is almost always by walking and carrying and may take up to 4 or 5 hours of household time a day. It is considered that if improved means of transport could be introduced for domestic transport this would save considerable household time and energy, particularly for women who are usually responsible for collecting water. This saving might be put to more productive use to promote household development and welfare. The aim of the project has therefore been to investigate the potential for introducing low-cost means of transport to reduce the domestic transport load and to assess the attitudes of households to this and the possible impact on household livelihoods.

2 The strategy of the project was to provide a sample set of rural households with a transport device and to monitor their use of the device and their attitudes to usage. The project initially involved the development of a low-cost device for transporting water and other materials on the types of footpaths that generally provide access to domestic needs in rural villages. After thorough testing, 10 of the devices were distributed to households, 5 in each of two villages. The devices were transferred to a new set of households after 4 months so that over one year 15 households in each village had the opportunity to use the devices. Logbooks and questionnaires were used to monitor the trials.

3 The device tested was a ‘Chinese’ style wheelbarrow but with the wheel located to provide convenient balance and control. Water containers were carried each side of the wheel and other loads above the wheel. Pannier frames for carrying water on both a standard and ‘extended’ bicycle were also included in the trials.

4 The study was carried out in Mtwara District in Southern Tanzania. This is one of the poorest areas of Tanzania which itself is one of the poorest countries in the World. The economy of the area is heavily dependent on the marketing of cashew nuts. 

A2
Findings

The main findings from the trials were as follows:

5 The wheelbarrows proved effective for carrying both water and other materials on the tracks and footpaths around the villages. In spite of being a new innovation they were quite extensively used in the villages, mainly by men and boys (72%) but also by women and girls (28%). They generally carried 4 times the load that could be carried by headloading. Average usage of each wheelbarrow ranged from 1 to 2 trips per day over the whole trial period

6 The different balance of the wheelbarrows to relieve loading and fatigue of the arms caused no significant problems with operation and control. A few women found the barrows difficult to use on rough footpaths but overall they were widely used on quite difficult footpaths. They were also used over lengthy distances, up to 2.5km, for collecting water.

7 The main impact of introducing the wheelbarrows was to reduce time and effort involved in transport around the village, particularly in collecting water. The average time-savings for the latter ranged from 1.5 to 2 hours per household per day. The time-savings for women were even greater as in many cases men and particularly boys took over the task of collecting water with the wheelbarrow.

8 The attitudes of villagers to the use of the wheelbarrows were quite positive. In one village it was reported that an average of 14 households used each barrow and in the other village 6 households. However, in spite of the acknowledged benefits in saving time and effort and the relatively low cost of the barrows ($35) there was little demand to purchase wheelbarrows. The people in the area are generally poor and could not afford to pay for these benefits. They would only be able afford to purchase a means of transport if it could earn sufficient extra income to cover its cost. Even if credit were available, incomes are so low that few households would be able to afford repayment costs. 

9 Only in one village, Tangazo, was there a demand to purchase wheelbarrows. Here 5 young men saw the opportunity to use the barrows to sell water. They paid for them out of earnings over a period of about 6 months. They were still in business at the end of the project although with reduced income due to the severe economic depression in the area caused by the failure of the cashew harvest in 2000/01. No similar enterprises were set up in the other village probably due to the lower level of affluence and economic activity (shops, eating places, hotels etc..) in the village. Tangazo is near to the border with Mozambique and travellers passing through the village to a nearby river crossing have largely created the demand for the small enterprises which provide the main market for the water sellers.

10 There was a considerably greater interest and potential demand expressed to be able to hire wheelbarrows for short periods of time. It was therefore decided worthwhile to try this out as a way of making the wheelbarrows available to the villagers on a sustainable basis. Pilot trials of hire centres were therefore set up in 3 villages. The water sellers in Tangazo asked that a hire centre not be set up in their village because of potential competition. Centres were therefore set up in the other village, Madimba, and in two new villages in the same general area.

A3
Village Hire Centres

The findings of the pilot trials of the village hire centres are summarised in the following paragraphs.

11 The logistical operation of the hire centres proved satisfactory. It is considered that this was largely due to consultation with local authorities and villagers to explain the aims and benefits of the centres. It seems clear that the communities appreciated the benefits of improved access to means of transport through the hire scheme but the demand was not as high as hoped because of the local economic situation. 

12
The pilot trials of the hire centres were carried out in villages located from 18 to 50km from Mtwara town. This is too far for wheelbarrows and handcarts to be used to transport goods to the market in town or to collect supplies. The IMT in the trials were therefore only used for local transport in and around the village, mainly to reduce time and effort involved in transporting goods such as water and building materials. The level of hire activity therefore depended on people having enough money to justify spending some of it on making life a little easier by using better means of transport. Some of the hiring was by persons selling water but even so this depended on people being prepared to buy water to avoid the burden of collecting it for themselves.

13
There was an increase in hire activity in September/October (Table 5.1A) after the rice harvest suggesting that people were prepared to pay out to reduce their transport burden when more money was available. These were probably the better-off households but it also provided opportunities for others to earn income from selling water. It seems certain that if there had been a normal cashew season then there would have been a substantial increase in hiring because of the much greater economic activity and also with persons transporting cashew nuts to collection centres.

14
It is estimated that an average utilisation of 20% might be achievable but demand would be very seasonal. At this level the pay back time on IMT would be almost 2 years and economic viability would be marginal. On the other hand the hire centres are clearly beneficial to the community and over a period of time villagers may find productive opportunities based on the availability of the IMT, thereby increasing utilisation and viability. Therefore, even in this least encouraging situation there appears to be enough potential to justify pursuing the concept of the village hire centres.

15. 
It is considered that the main criterion for improving the viability of hire centres is that the IMT hired out should provide access to larger markets to increase income from selling goods. This means:

1 
For wheelbarrows and handcarts the hire centres need to be in communities within about 10 km from a main market so it is feasible to use them in taking goods to market

2 For communities further from main markets, bicycles should also be available for hire to transport goods to market over longer distances. This should be particularly appropriate in poorer communities where amounts taken to market are small and ownership of bicycles is low.


It is considered that in these situations the hire centres may be viable and could be set up as small businesses. With increased incomes and economic activity there would also be greater demand for hire of IMT to reduce time and effort in other transport activities.

16 !t is concluded that the village hire centres show potential as a means of providing access to IMT at a cost which is affordable to many households (about $0.6 per day for a wheelbarrow,  $1 per day for a handcart and about 60% of this for a half-day)). They may have particular potential for introducing IMT or promoting their use in areas where they are limited as they allow persons to have access to IMT for short periods when they need them which can demonstrate the benefits of the IMT including opportunities for income generation. This avoids the significant investment and risk involved in purchasing an IMT which are considerable constraints on widening the use of improved means of transport. If the benefits and opportunities are shown to be sufficient then this may encourage the purchase of the IMT. 


In the project, the hire centres were set up and supervised by the project officer in close collaboration with the village leadership. The aim of the project was to identify potential methods for making IMT more readily available to low-income households and to test their economic and practical viability. This was achieved. Further development is needed to find how centres could be introduced in the general situation where there is no input from a project .

The promotion of wider use of improved means of transport has generally proved difficult and success has proved patchy, particularly in Sub Saharan Africa. In this context, it is suggested that the concept of village hire centres for IMT shows sufficient potential to justify further development and evaluation. 

B
TRANSPORT TO HEALTH FACILITIES

B1
Background

1 Poor access to health services, particularly for the very sick and injured, is a major concern of rural people. Journeys to health centres and hospitals are often long, taking many hours. Transport of those too sick to sit on a bicycle may be very difficult to the extent that trips are delayed to the last minute, causing unnecessary suffering and loss of life.

2
A previous study
 on the feasibility of a range of options for providing improved access to health facilities suggested that motorcycle-based vehicles, particularly trailers, provide a low-cost means of transport for relatively low loads which requires a level of investment and technical support which is appropriate for rural areas. In particular a motorcycle trailer-ambulance offers an appropriate low-cost option for transporting the sick and injured to a health centre or hospital because of its reasonable speed and range of travel and the fact that it can carry carers to look after the patient. 

3 The aim of this study has therefore been to investigate the practical feasibility of the motorcycle trailer-ambulance concept. This has involved the development and testing of a trailer-ambulance and carrying out trials of the vehicle in a pilot service. 

4
The trailer-ambulance comprises a basic load-frame of 1.2m long x 0.85m wide, with seats for up to 3 persons each side over the wheels, giving an overall width of 1.4m. A removable stretcher sits on rubber mounts within the frame to carry the patient. In this configuration two carers and the assistant operator can be carried on one side. When the stretcher is not in use it can be carried on the side of the trailer. Particular features of the trailer-ambulance are a sprung suspension to improve the ride and a braking system operated through the hitch to automatically brake the trailer when it pushes forward on the motorcycle.

5
The trailer-ambulance was based at a district health-centre with the aim of transporting referred patients to the hospital in Mtwara town, a distance of 48km. 

6 To assess the feasibility of partly subsidising the cost of the ambulance service, the trailer was also used for general passenger and goods transport services when it was not required for carrying patients. This mainly involved a scheduled service from the village to Mtwara town but also included some local hire.

B2
 Findings of the pilot trials: 

7
The operational performance of the m/c trailer-ambulance concept was proven by the trials. Almost 10,000km of a pilot service was completed over an 8 month period with no major technical problems and only two minor accidents

8
The only significant technical problem was the twisting of the swing-arm of the suspension on the bumpy roads. This was corrected by stiffening the arm. The rubber bushes used for the pivot also need to be replaced with ball-bearings. However, an alternative suspension using leaf-springs from a light vehicle was developed which should be more robust and durable. This is the preferred option.

9 The main operating risk was found to be the possibility of the heavy trailer pushing the m/c on downhill runs. Because of the limited braking capacity of the m/c the risk is mainly to the operator. Providing due care is taken, the automatically applied brakes on the trailer are effective in counteracting this problem. Two minor accidents occurred at an early stage due to lack of care of the operator, but once he realised that he was at risk, the operator was careful to make sure the problems did not arise again. The trailer itself proved quite stable. 

10
It should be pointed out that although the motorcycle trailer-ambulance was operated safely for over 10,000 km, mainly on a route that included 3 significant hills, the characteristics of the vehicle do create some degree of risk if it is not used with due care and consideration. It is therefore essential that the operator is a careful, responsible person and that adequate training is given and experience gained before carrying passengers. It should be mandatory for a minimum of 1000 km of operation with goods up to the maximum load of 350 kg to be completed before carrying any passengers. Training should cover all potential risk situations, particularly hills, and it should be specified that operating speed should not exceed 30 km.

11
It was found advisable to have an assistant operator riding in the trailer to help with problems along the way such as punctures or being stuck in sand. The assistant also helped with loading and unloading. 

12
The Honda CT100 m/c used in the trials was not powerful enough. A minimum 125cc m/c is needed. The largest sprocket available should be fitted to the rear wheel to maximise torque and towing capacity. 

13
The operation of the trailer service requires back-up support from a competent m/c mechanic or workshop. The extra strain on the m/c increases repair and maintenance requirements, although this should be less of a problem for a more powerful m/c. Spare parts and repair skills were readily available in Mtwara. The use of m/cs is increasing in many SSA countries and it is considered that the relatively low cost of parts and level of technology needed for repairs are appropriate for operation of m/c based services in most rural areas.

14
The main problem found in operating the trailer transport service was the performance of the operator. It was hoped that a motivated person would be found who would be encouraged to build up the service by an incentive payment scheme. Unfortunately the right kind of person was not found and the PO was required to make considerable inputs to supervise the operation of the service and encourage the operators. Because of the newness of the concept it was felt that a basic fee should be paid to the operators and this could be phased out as experience was built up, with the service operated in a similar fashion to a taxi (operator keeps all income, pays costs and rental for vehicle). It was estimated that a minimum income of 80 to 100Tsh/km would be needed to make this viable. The average achieved was 56Tsh/km.

15
It was initially planned to operate the pilot service for 12 months, by which time it was hoped that it would be self-sustaining. It was considered that this was achievable through improved promotion, with average payloads increased from 3 to 4 (80%) passengers and 115 to 200 kg (70%) goods. Unfortunately after 8 months the local police changed the requirements for licensing of the operator, insisting he/she should have a car driver’s licence because passengers were carried. It was not possible to have this ruling changed or to upgrade the qualifications of the operator within the period of the project.  

16 The recorded manufacturing cost of the trailer with stretcher and canopy at the beginning of year 2000 was $475 for the leaf-spring version and $495 for the swing-arm version. The running cost (fuel, oil and repairs) for the pilot service was $0.055 (5.5cents)/km. The direct operating cost, including operators, was therefore about 10cents/km. For a m/c purchase cost of $4,300 and an assumed life of 5 years, the total fixed cost, including insurance, was $1590 per year.  

17 Fares were set at 2.7 cents/passenger/km and 6.5cents/100kg/km to be similar to those charged by local informal services which achieve low fares by considerable overloading of the vehicles. Average income was 8 cents/km giving a deficit of 2 cents/km. If the payloads indicated in (15) above were achieved the income would be about 11c/km, giving a margin of only 0.5 c/km or about $100 per year to offset fixed costs. This covers direct operating costs but higher fares are needed to offset the fixed costs and the cost of replacing the m/c and trailer at the end of their life. To fully offset the fixed cost, an income of around 20c/km would be needed. The main reason for the large fixed cost is the high price of the m/c and the relatively short life assumed.

18 It is considered that if fares were increased significantly then usage might drop due to reduced affordability. A subsidy of at least $1100 per year might therefore be needed to cover replacement of the m/c and trailer at the end of their economic life. It is considered that this is small in comparison to the reduction in suffering and deaths resulting from the operation of the trailer-ambulance service.

19 Although the trailer-ambulance carried only 15 patients during the 6 months of effective service, its impact was considerable, saving at least 5 to 6 lives. The impact could have been considerably greater if all referred patients actually attended hospital. Due to constraints such as cost of transport and lack of persons to look after patients in hospital, only about 50% attended. Of these, about half were carried by the ambulance and half could not afford the fare. Because of the benefits of the trailer-ambulance service in getting patients to hospital in time to save lives, the village health committee was in the process of setting up a fund to help poorer families in the community when the service unfortunately had to be stopped.

B3
Evaluation of motorcycle trailer-ambulance:

20 It is considered that the m/c trailer provides an appropriate and cost-effective option for an ambulance service in terms of speed, range, carrying capacity, technology, initial cost and operating cost. For the low load to be carried, the patient and 2 carers, the operating cost is about half of that of a pick-up. An average operating speed of 25 km/hr was safely achieved on a typical earth road but the route of 48km is considered to be near the top of the range that can comfortably be operated. It proved quite taxing for the operator. For routes over about 40km it is recommended that the assistant should also be a qualified operator so that the operating duty can be shared. 

21 The economics of operation of the trailer-ambulance are compared with a conventional vehicle such as a pick-up in the table below, based on an assumed life of the m/c trailer of 100,000km and the pick-up of 240,000km. Two forms of ambulance service are considered – 

(i) a dedicated service in which the vehicles are used only to provide an ambulance service; 

(ii) 
a combined service in which the vehicles are also used to provide a passenger and goods(fare paying) service to help subsidise the ambulance service. 

In the Table the operating cost comprises the running cost of the vehicle and an operator cost based on an estimate of the time spent on the service, including patient handling time. Fixed costs comprise depreciation, taxes and insurance. In the combined service a fare of $0.03/km is assumed Giving net-incomes as follows:

M/c Trailer
: 4 passengers x 0.03 - $0.06 operating cost = $0.02/km 

Pick-up

: 10 passengers x 0.03 -$0.20 operating cost = $0.10/km

Additional income may be obtained from a charge for use of the ambulance service. Acceptable patient charges for the use of the ambulance will depend on household incomes in the area, but it is considered that they should not exceed 8 to 10 c/km to be affordable. 

Table: Estimated Operating Costs of an Ambulance Service (All costs in USD)

	ITEM
	MOTORCYCLE + TRAILER
	PICK-UP

	Fixed costs:
	$
	$

	Initial Cost ( Yr 2000)
	(M/c $4500 + Trailer $500) 5,000
	15,000



	Assumed life in km (up to15 yr)
	100,000
	240,000



	Assumed tax and insurance
	215
	500



	Operating costs:
	
	

	Fuel cost/km
	0.038
	0.08



	Repair and maintenance /km
	0.023
	0.100

	Running Cost/km
	0.061
	0.180



	Operator cost per year
	840
	840

	OPERATING DETAILS
	COST COMPONENT
	M/C  TRAILER
	PICK-UP

	i) Dedicated service

	1.  25 patients
	Fixed cost
	1025
	2055

	2,500 km/yr
	Running cost
	153
	450

	(Assumed 15 yr life)
	Operator cost
	140
	82

	
	TOTAL COST
	(1315)
	(2587)

	
	
	
	

	2.  50 patients
	Fixed cost
	1025
	2055

	5,000 km/yr
	Running cost
	305
	900

	(Assumed 15 yr life)
	Operator cost
	280
	165

	
	TOTAL COST
	(1610)
	(3120)

	
	
	
	

	3.  100 patients
	Fixed cost
	1150
	2055

	10,000 km/yr
	Running cost
	610
	1800

	(M/c-trailer 10 yr
	Operator cost
	560
	330

	Pick-up 15 yr life)
	TOTAL COST
	(2320)
	(4185)

	ii)  Combined service

	 1.  25 patients
	Fixed cost
	1590
	3950

	Fare service
	Ambulance cost
	293
	532

	M/c  17,500 km/yr
	Net income
	350
	3750

	P/u  37,500 km/yr
	TOTAL INCOME
	(1560)
	(732)

	
	Benefit from fares
	(245)
	1855

	
	
	
	

	2.  50 patients
	Fixed cost
	1590
	3950

	Fare service
	Ambulance cost
	585
	1065

	M/c  15,000 km/yr
	Net income
	300
	3500

	P/u   35,000 km/yr
	TOTAL INCOME
	(1875)
	(1515)

	
	Benefit from fares
	(265)
	1605

	
	
	
	

	3.  100 Patients
	Fixed cost
	1590
	3950

	Fare service
	Ambulance cost
	1170
	2130

	M/c  10,000 km/yr
	Net income
	200
	3000

	P/u   30,000 km/yr
	TOTAL INCOME
	(2560)
	(3080)

	
	Benefit from fares
	(240)
	1315


Note: the capacity of the trailer is 5 passengers and of the pick-up is assumed to be 12. A load factor of 80% is assumed.

22 Dedicated service: Assuming a patient charge of $0.10km a subsidy of about $1100 to $1200 per year would be needed for the trailer-ambulance and over twice this for a pick-up. The major part of this is to cover depreciation and eventual replacement of the vehicle. An estimate of costs for other service conditions can be made using the cost/km and the same fixed cost. 

It should be noted that the evaluation assumes the vehicles are used only for the ambulance service. If they are also used for other purposes then only a proportion of the fixed cost would be allocated to the ambulance service and the subsidy would be substantially reduced.

It is estimated that the charge for hiring a private vehicle, if available, to get to hospital would be of the order of $0.3 to $0.4 per km which would be unaffordable to most households. Even if this option was subsidised it is considered that the dedicated service would be preferable, being  more readily available, convenient to users and effective in getting patients to a health facility as quickly as possible. For more than about 35 patients per year the dedicated service using the trailer-ambulance would be more cost-effective than subsidising the use of private vehicles.

23 Combined service: In the evaluation it is assumed that the m/c trailer operates for 20,000 km per year with a life of 5 years and the pick-up 40,000km with a life of 6 years. Therefore, if the travel for the ambulance service is 5,000 km per year, the availability for the fare-paying service is 15,000 km for the m/c trailer and 35,000 km for the pick-up. An average load factor of 80% is assumed, the trailer carrying 4 passengers and the pick-up 10 passengers. Typical fares for transport services on earth and gravel roads in SSA have been found to be $0.03 to $0.05 per passenger.km, in Mtwara they were $0.027 . At $0.03 the net incomes (income – operating cost including operator) are therefore 4 x 3 – 10 =2 cents/km for the trailer and 10 x 3 – 20 = 10 cents/km for the pick-up. It can be seen that the evaluation is very sensitive to the assumptions for the fare charged and number of passengers carried.

Based on this data the estimated economics of operation of a combined service incorporating 5,000 km of ambulance service are as follows:

M/c trailer – fixed cost $1590 + ambulance cost $585 – net income $300 = $1875 cost
Pick-up – fixed cost  $3950 + ambulance cost $1065 – net income $3500 = $1515 cost 

24 Providing adequate demand exists and the assumed high load-factors can be sustained, the pick-up is considerably more cost-effective for general passenger services because of its higher speed and capacity.  For the assumed conditions the passenger service subsidises the ambulance service by about $1500 (compare cost for dedicated service). The break-even fare is about 3.4 cents/km assuming no contribution by ambulance users.

25 Although the passenger service subsidises about half of the operating costs of the trailer-ambulance service, the higher usage and therefore depreciation costs more than offset this so that for these conditions it is not worth operating a combined service with the m/c trailer. A minimum fare of 3.5 cents/km is needed to make it worthwhile.  For instance, a fare of 4 cents/km would reduce the net cost to $1275 per year, a saving of $335 on the dedicated service. The break-even fare is 6.1 cents/km with no contribution from the ambulance users.

26 The above economic advantage of the pick-up is dependent on a fairly high level of demand in terms of passengers carried and fare-paying km. This advantage becomes less as demand decreases. For instance, up to 5 passengers and 300kg the overall costs of the trailer are about half to two thirds of those of a pick-up. Even if a second trailer is introduced to double capacity the costs may be only 10 to 30% higher than a pick-up depending on distance operated. 

B4
Conclusions

27  Based on the above findings, guidelines have been developed for setting up and operating a trailer-ambulance service. Two options are considered – (i) to locate the trailer –ambulance at a referral hospital; and (ii) to locate it at a health centre. It is considered that the overriding criterion is to get critical patients to hospital as quickly as possible and therefore location at a health centre is recommended, even though this increases the number of trailer-ambulances needed. 

28 The choice of service to be provided, dedicated or combined, and the vehicle to be used depends on the local situation and demand for general transport services:

· For a dedicated service the trailer-ambulance is the most cost-effective option. The cost of the trailer-ambulance service will be about half of that using a conventional vehicle. It is considered that a dedicated service operating from a health centre provides the most effective ambulance service

· If there is a high demand for general transport services then a combined service using a conventional vehicle with higher carrying capacity will be more cost-effective. However, this will depend very much on maintaining an adequate load-factor throughout the year. Also a higher level of technical input for maintenance will be needed for this option. 

· If a combined service is chosen it will be necessary to ensure that this does not compromise the provision of an effective ambulance service and that the ambulance service is given priority over the fare-paying service. 

· If the demand for general transport services is low, on average less than 5 passengers or 300kg per trip, the trailer-ambulance will be more cost-effective for providing the combined service but a minimum fare of $0.035 (3.5 cents) per passenger.km will be needed to help subsidise the ambulance service.

· For each option the provision of an effective service will depend to a large extent on having a responsible and motivated operator.

Other Options

29
A recent innovation in some countries in SSA, for instance Ghana and Tanzania, has been the 

introduction of motorcycle 3-wheelers imported from China. These have a load container about the same size as the trailer but without the seats. The present cost is $1,600 to $2,000, less than half the cost of a motorcycle and trailer, although it seems probable that this will increase significantly once a market has been established.  These could possibly provide a lower-cost option for an ambulance using a similar technology to the trailer-ambulance. However, it is not known how they would perform on rough rural roads. Intuitively they seem to have less flexibility to cope with these conditions than a m/c trailer. 

Summary

30
The ready availability of an affordable ambulance service can greatly relieve the anxiety and risks for rural people in regard to serious injury or illness in the household. A motorcycle-based ambulance has the considerable advantages of low cost, both initial and operating cost, and of needing a level of technical support that is available in many rural areas. Its drawbacks compared to conventional 4-wheel vehicles are lower power and speed and the need for greater care in its operation. 
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(i)   Wheelbarrows at Water Collection Point
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(ii) Method commonly used by children and youths to move fully loaded wheelbarrow, particularly on hills.

Figure 4.1A:  Bicycle Panniers for Carrying Water Containers
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(i)   Standard Bicycle with Panniers attached to Rear Carrier
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(ii)   Extended Bicycle with Panniers to Carry 2 Water Containers Each Side of Wheel

Figure 4.1A:  Bicycle Panniers to Carrying Water Containers
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Figure 5.1A:  Prototype Load-Carrying Bicycles Manufactured in Workshop in Mtwara

Note:  Women preferred the lower version with the larger wheels and sep through frame.
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