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--1 What is IMT technology (is it appropriate technology, characteristics, advantages, issues of maintenance at grass roots level, capacity of loads, appropriate functionality for women and other users, fabrication or manufacturing possibilities in-country and how, local availability of low cost inputs for fabrication, etc.)?

Handcarts are one type of intermediate means of transport (IMT).  AfriCart handcarts are an appropriate transport modality for Malawi and other sub-Saharan countries as they:

a) have adequate load-carrying capacity (both weight and volume) for the majority of subsistence farmstead needs;

b) are ergonomically efficient, requiring no lifting of their load as it is balanced over the axis of the two wheels (ball bearings and pneumatic tyres);

c) are of a size and weight that are readily operated by women and children, as well as men;

d) are easily built by village carpenters using commonly available hand tools;

e) use low cost and commonly available materials (wood planks) and components (bicycle wheel components, bicycle bolts, common nails and wood screws).

f) are easily maintained at grassroots level by the local carpenters who build their bodies, and the local bicycle repair men who assemble their wheels.  Bicycle spares (tyres, tubes, rims, bearings, spokes) are readily available.

--2 How can or has it been introduced successfully in Malawi? National or local levels or both? 

Conventional handcarts (with purpose-built 26” x 2” wheels on a common thick ¾” steel axle) were initially tested by the Malawi Ministry of Agriculture at Chitedze Research Station in 1998, and a favourable report was submitted to the Ministry at that time.  Unfortunately, the wheel-axle sets needed to build conventional handcart were (and essentially remain) unavailable in Malawi (in fact are unavailable in sub-Saharan Africa).  As a consequence, I developed the AfriCart handcart design using conventional and readily available bicycle wheels in 2000 at Livingstonia Mission in northern Malawi.  Sixteen of these ‘Mark I’  AfriCarts were purchased for testing by the Malawi Rural Travel and Transport Programme (MRTTP) with funding from the World Bank’s Sub Saharan Africa Rural Transport Programme.  Their generally favourable report was released in March 2003.  AfriCarts have been successfully used for collection of municipal solid waste by the Blantyre and Mzuzu City Assemblies, and for a variety of agricultural applications in the area around Chitedze Research Station, and in the environs of Mzuzu and Rumphi.                                 


--3 Who are the users and final/target beneficiaries? At what cost and who can reasonably bear the cost?

The targeted beneficiaries are Malawi’s poor rural and urban families, who currently have no wheeled transport of their own, and are forced to resort to headloading for the bulk of their local transport needs.  In particular, women are our target users, as they are the primary ‘draught animals’ in Malawi.  They have to carry water on a daily basis from water source to homestead, frequently several times a day.  Every few days they have to collect firewood and carry it home.  They periodically have to carry grain to the grind mill.  Farm families must transport their farm inputs on their heads, including chemical and organic fertilizers, as well as farm equipment such as hoes, machetes, and treadle pumps.  If they are successful, all their harvest must be carried on their heads to their farmstead, granaries, and markets.  Most family members, including adult men, must engage in this backbreaking transport work, as they have no other alternative.

The large number of HIV/AIDS-impacted families, and high levels of morbidity and malnutrition, have created an acute shortage of labour, reflected in diminished agricultural output.  As a substantial amount of caloric expenditure as well as time is currently expended on domestic transport by means of extremely inefficient headloading, availability of handcarts will allow this energy and time to be put to more productive use.

The cost of an AfriCart handcart is ~US$50 when purchased from a local carpenter.  This cost could be reduced in a number of ways, but not much below US$40.  This is a large sum in Malawi with per capita incomes of ~US$160 per year.  A recent World Bank-sponsored study of rural transport availability in Ntchisi District in central Malawi found that the most common IMT was the bicycle, but there was only one bicycle for ~100 persons.  There was one ox- or donkey cart per ~1000 persons, and one wheelbarrow per ~2500 persons.  An ox cart with oxen costs ~US$800, and bicycles and wheelbarrows cost ~US$50.  The bicycle has essentially no use on the farmstead, as lacking a box body or large stable platform, it can not conveniently carry bulky goods.  The wheelbarrow is simply too ergonomically inefficient to be of much use on the farmstead.  The ox- or donkey cart is far too expensive for poor Malawians, has a carrying capacity not matched to their average loads, requires pasturage that is not available to most farmsteads, and requires significant labour for animal  maintenance.                                 


--4 How can the technology be passed onto villagers in a sustainable manner?

More carpenters need to be trained to build handcarts, initially of the AfriCart design.  This training should be formally available to carpentry students in Malawi’s technical colleges, and via dissemination of easy to follow illustrated plans and instructions distributed by agricultural extension agents or other appropriate government and NGO agencies.  The thicker 12 gauge spokes used to build the AfriCart wheels must be made more widely available, as by having NASFAM sell them in their agricultural supply shops.  The Agricultural Extension service of the Ministry of Agriculture should engage in demonstrating AfriCarts, and each agricultural extension agent should be provided with an AfriCart for his or her own use to demonstrate their utility to their neighbors and clients.  

The commercial sector of importers and distributors needs to be convinced of the large market for purpose-build handcart wheels and axles.  This will make stronger, lighter, and cheaper handcarts available, and the AfriCart design will no longer be needed.  Possession of a handcart will enable their owners to be more productive, and to earn more income, so assisting them to amortize their initial investment.  Handcarts have many applications in agroforestry, and can be employed in both reforestation as well as afforestation programmes, which will more than replace the timber needed for their construction.  Sustainable agriculture, based on the use of compost and manure, is greatly facilitated by the availability of handcarts.  Handcarts require no petroleum, so no greenhouse gases are produced, and no continuous outlay of foreign exchange is required to fuel them.       May 24, 2006

