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Abstract: The AfriCart is an affordable handcart design for use in Africa, and one with the greatest immediate uptake potential.  Built by carpenters using hand tools, wood, ergonomically efficient and readily available bicycle wheels, it enables women, children and the HIV/AIDS-impacted to conveniently transport heavy and bulky loads over long distances with no lifting required.  Spares and repair facilities are widely available.  The development community needs to reassess the merits of handcarts.  For further information, visit www.malawihandcartproject.org
Problem Identification: The Malawi Handcart Project's AfriCart addresses the need for affordable personal wheeled transport in sub-Sahara Africa.  Few Africans possess wheeled transport, so that they have no alternative to burdensome headloading for carrying their water, firewood, farm inputs, and crops.  Much of this transport burden falls on women and children.  In a typical district in Malawi, a recent survey found one ox- or donkey-cart per 1,000 persons, one bicycle per 100 persons, one wheelbarrow per 2,500 persons, and one handcart per 10,000 persons.  Due to the small size of subsistence farms, oxen and donkeys are generally neither affordable nor sustainable.  Bicycles are of little use on the farmstead, as they cannot carry heavy, bulky loads without special packaging.  Wheelbarrows are ergonomically inefficient and cannot be used to carry heavy loads over long distances.  This dearth of wheeled transport is a major constraint on economic development and a cause of human suffering that few Westerners can readily appreciate.  With labor shortages in Africa exacerbated by the current epidemic of HIV/AIDS, the disproportionate amount of time and effort expended on basic domestic transport has become that much more of an economic drag.

Handcarts are an appropriate and affordable means of transport for poor rural and urban Africans, but handcart uptake is very low.  For reasons not altogether clear, development agencies, governments, and the commercial sector have essentially ignored handcart technology in favor of ox-and donkey carts and wheelbarrows.  Yet experience has demonstrated that these intermediate means of transport (IMTs), while useful, have very limited uptake potential.  Handcarts are a mature technology of proven value, widely used here in the USA as well as in developing countries such as China.  They cost no more than a wheelbarrow or a bicycle.  Because handcarts require no lifting by the operator, they allow women and children to transport heavier and bulkier loads than either of the more commonplace IMTs.  It appears that the market potential for handcarts is at least as great as that for bicycles, and the economic benefits of their widespread dissemination will be even greater.

The AfriCart handcart is viewed as an interim step.  While immediately assisting users with their transport needs, in the long term it is intended to demonstrate the market potential of purpose-built handcart wheel-axle sets needed to build 'proper' handcarts with higher carrying capacity, lighter weight, and at lower cost than the AfriCart design.  However, until these purpose-built wheel-axle sets are widely available at a competitive cost, the AfriCart is the only design having significant uptake potential.

Technology Application: AfriCart handcarts are currently put to a wide variety of small-scale transport uses in rural and urban settings in Malawi and Zambia.  The AfriCart is a handcart made from two bicycle wheels connected by a wooden frame supporting a six-cubic-foot capacity wooden box body.  It can easily transport a load of 300 pounds.  Construction details, with dimensioned drawings and photographs, are on the Malawi Handcart Project web site, enabling anyone with Internet access to obtain sufficient information to build their own AfriCart.  

The prototype AfriCart was designed and built in 2000 at the workshop of my late friend, Dr. Donald Brownlie, O.B.E., in Livingstonia, Malawi.  The kernel of the design was drawn from sketches in a book.  Over the past five years, the initial design has been significantly improved.  To date, about two hundred AfriCarts have been built.  More to the point, they have been and are currently being formally assessed by several NGO's and government agencies, and feedback on their use has been strongly positive.  

The Malawi Handcart Project is funded entirely by myself, intentionally operating at a loss.  I have three long-term associates in Malawi, and one recent one in Zambia.  They train local carpenters to build AfriCarts and engage in outreach to government and NGOs to persuade them to assess AfriCarts.  They demonstrate AfriCarts at agricultural and trade fairs, train AfriCart users in proper use and maintenance, coordinate the repair and modification of AfriCarts in the field, arrange for the importation and distribution of the cart's 12 gauge spokes, and assist in the collection of data for assessment purposes.  My Malawian associates each have a cell phone, and we are all accessible by telephone and email.  One associate resides in each of Malawi's three regions.  The beneficiaries--besides my associates whom I assist financially to some extent, but who are basically volunteers—are the AfriCart users who are relieved of the burden of carrying loads on their heads.  At present, we are collaborating with several Malawi NGO's and government agencies, which are using and assessing AfriCarts for a variety of applications.

Unique Technology: The AfriCart appears to be the only handcart design in Africa that can be built from commonly available materials and components, using readily available skills and tools.  It is a modification of existing handcart designs using bicycle wheels, but with significant improvements.  Virtually all other handcart designs used in Africa are built from welded steel, which is relatively expensive, scarce, and requires fabrication skills, supplies, and equipment unavailable in most rural areas.  In addition, most African handcarts are built from cast-off automotive wheels and axles, which make them heavy and unwieldy.  Some are built with old motorcycle wheels, but while these are excellent for the purpose, they are scarce and expensive and such carts have had minimal uptake, especially in rural areas.  Welded steel handcarts using bicycle wheels (with 12 gauge as opposed to the normal 14 gauge spokes) are relatively common in some Tanzanian cities but, again, their expense and difficulty of repair has precluded their penetration into rural areas. (Refer to "Local transport solutions for rural development" by Paul Starkey, 2002, Department for International Development, London, England, for testimony to the uniqueness of the AfriCart design.)

By contrast, the AfriCart employs two standard 28" bicycle back wheels (rear wheels have 40 spokes while front wheels have only 36 spokes; rear hubs are wider and have larger ball bearings) extra-strong 12 gauge spokes, held in a rigid wooden frame upon which is mounted a wooden box body.  Although wood-framed bicycle-wheel handcarts have been around for decades, its specific combination of useful features is unique to the AfriCart.  Perhaps the single most original feature of the AfriCart design is the use of bicycle (rear) axles (hub spindles) as long bolts fastening the corners of the frame together.  In rural Africa, bolts other than small bicycle bolts are essentially unobtainable.  However, the hub axles (3/8" x 7" threaded at either end) are found in any market where bicycle parts are sold, they sell for about 30 cents each together with their nuts and washers, and they make ideal bolts for the AfriCart's four corner chassis joints. A comparable 7" bolt, assuming it were available, would cost well over $1.  No other handcart design in common use in Africa employs such bolted joints on a wooden frame, which is so rugged that no frame breakages have occurred in any of the 200-odd AfriCarts built since mid-2000.  All other necessary fasteners are common nails and wood screws, or various bicycle bolts, all readily available at most rural markets, as are the 28" wheel components.

The only hard-to-find parts are the extra-strong 12 gauge spokes.  It is feasible to build an AfriCart using the ubiquitous 14 gauge spokes, but the payload must be correspondingly reduced.  We have persuaded two bicycle parts distributors, Choonara Highway Emporium in Lilongwe and Pelesi General Hardware in Mzuzu, to import 12 gauge spokes on a regular basis.  Choonara recently sold out of their first batch of spokes, which are being used not only by handcart builders, but by bicycle transporters as well, a small but significant technology transfer success!  

The AfriCart's unique combination of features gives it advantages over other handcart designs in use in sub-Sahara Africa.  No other handcart design combines the AfriCart's ergonomic efficiency, ease of construction, affordability and availability of spares, and its potential for widespread and large-scale uptake.  Although steel handcarts using bicycle wheels are lighter, they are no stronger, and are they are far more expensive.  Furthermore, only a wooden handcart like the AfriCart can be built and maintained in rural areas by local carpenters using simple hand tools.

The AfriCart's six cubic foot box body has a removable front end, enabling bulk materials such as maize, manure, bricks, or firewood to be conveniently dumped, rather than laboriously lifted out.  The entire body is removable with no tools needed, enabling long poles, planks or a coffin to be carried.  A retractable stand (now in its third design iteration) can be fitted at either (or both) end(s), and handles can be affixed for either pushing or pulling.  The AfriCart is readily converted to use as a bicycle trailer merely by affixing the transverse handle bar to the bicycle carrier or seat post with a strip of the heavy truck inner-tube rubber commonly sold at markets.

The basic AfriCart can be pressed into service as an ambulance.  It can also be constructed as a purpose-built bush ambulance by extending the two inner frame members and floor to accommodate a supine patient, propelled manually or pulled by a bicycle.  Similar welded steel bush ambulances cost over $200 as compared to about $70 for the AfriCart version.

We are exploring the possibility of harnessing the AfriCart to be pulled by a goat.  Goat carts were in common use in Europe and the USA until the advent of the automobile, and are still used for pleasure. The small size of subsistence farmsteads (well under one hectare) precludes farmers from keeping any animal larger than a goat, and at present most goats in Malawi are too small to pull a cart.  However, a government breeding program for larger South African "Boer" goats will soon allow us, with the assistance of a veterinarian, Dr. Joseph Nkhoma, to train some to pull AfriCarts.  

Examples of Applications:  In March 2002, the Intermediate Technology Development Group-Eastern Africa, Nairobi, Kenya, released a report of an assessment that I had commissioned: "Livingstonia/Malawian Handcarts: The Kenyan Experience."  The ITDG tested six early model AfriCarts in three project areas, and users stated that "'They are very good and easy to push compared to the traditional wooden wheelbarrows'"; and "From a boy selling water:  'This is the best… I do not get tired…!'"  The report concluded, "The Handcarts have been well received and have enormous potential. … The carts are also answers to other technology shortfalls like animal drawn carts in Kajiado where not all women own donkeys or in other project areas where not all members own bicycles. The ease of use by all men women and youth is a strong attribute that should see this technology sell. Additionally, none of the users raised a query on affordability. The cart is price competitive."

The Malawi Rural Travel and Transport Programme, funded by the World Bank's Sub-Saharan Africa Rural Travel and Transport Program, purchased and assessed sixteen AfriCarts in 2002, and released their report in March 2003.  They found that "The introduction of the Malawi Handcart has also relieved the burden of head and shoulder loading and it has been taken as an alternative to the bicycle for heavy carriage for both business and domestic use. … And generally, the project has also managed to bring awareness to the people in the areas to be innovative in rural travel and transport to facilitate their mobility by adapting a wooden frame Malawi Handcart for carrying goods."

In October 2003, the AfriCart exhibit at Malawi's First National Agriculture Fair (in Lilongwe) won third prize in the Farm Mechanisation Category.  In June 2004, at the Second National Agriculture Fair (in Blantyre), the AfriCart won first prize in the Farm Mechanisation Category.  We were informed that the prize was awarded because we had convincingly demonstrated the AfriCart's significant uptake potential, in comparison to the other farm mechanization products on display.

Several city assemblies are using AfriCarts for collecting municipal solid waste.  Thanks to the initiative of my associate, Hastings Mkandawire, the City of Mzuzu has been using six AfriCarts for three years, and the carts, after several design changes and the fitting of stronger 12 gauge spokes, have given excellent service.  The Secondary [Urban] Centres Development Programme, (Malawi has the world's highest rate of urbanization), an NGO funded by the German government, has tested AfriCarts and recommended that (in both wooden as well as welded steel versions) they be used for rubbish collection in the fast-growing towns of Salima and Rumphi where several are currently in use.  Ellaton Mkwate, my associate in Blantyre, Malawi's largest city, has just received an order for four welded steel bicycle-wheel handcarts to be used for collecting rubbish.  Several AfriCarts, built under the direction of my associate, Chika Mughogho, are being used in and around the Chitedze Agricultural Research Station, where they are being officially assessed for certification as a Ministry of Agriculture approved technology, with approval set for August 2005. This process was put in motion in July 2004 by the Ministry's Principal Secretary, or senior civil servant, at a meeting at which he told me that "we don't have to talk about this; we just need to implement it!"

As a result of our technology transfer efforts, AfriCarts in both wood and steel versions are being built by Durobloc Ltd., a large woodworking factory in Lilongwe, and by Rizik Metal Works, a small workshop in Mchinji.  The Malawian Entrepreneurs Development Institute (MEDI), a parastatal organization with workshop facilities in Mponela, exhibited two AfriCarts at the 2004 National Agricultural Fair.  Since then, they have sold twenty-odd AfriCarts, which have been purchased by graduates of their entrepreneurial training programs.

AfriCarts are being officially assessed as a labor-saving technology within the Ministry of Agriculture's "HIV/AIDS in the Agricultural Sector: Policy and Strategy, 2003-2008." Six AfriCarts are being used in Chambwe and Mitundu villages, which were chosen as testing sites for labor- saving technologies to assist AIDS-impacted farm families.  

In Blantyre, Malawi's largest city and commercial capital, in the past year and a half, my associate Ellaton Mkwate has built 21 AfriCarts for use both in town and in rural areas.  Four were donated to the Upile orphanage and are used for collecting food and charcoal and for general transport.  Four were donated to Water for People, an American NGO, and are being used to carry water from wellheads and standpipes to people's dwellings.  Under the direction of a David Mkwambisi, a Malawian doctoral candidate at the University of Leeds, six AfriCarts are being used in a trial venture in which women are organized to collect organic waste from Blantyre's markets and compost it and then sell it to the city for use in their firewood nurseries.  Another eleven carts, six AfriCarts and five steel versions, are currently under construction to expand this program.  Indications are that the Blantyre City Assembly will standardize on this design and purchase a large number of handcarts to replace the wheelbarrows they have been using for rubbish collection.

We currently are awaiting an initial order of a dozen purpose-built handcart wheel (26” x 21/2”) and axle (3/4” x 3’) sets (24 wheels) from SinoLink, a local distributor of agricultural equipment from People's Republic of China.  We will use these to build conventional handcarts for assessment and demonstration.  SinoLink is also sourcing smaller diameter but cheaper handcart wheels (10” x 3” with 5/8” x 2’ axle) for assessment purposes.

Measurable Results:  We have arranged, with varying levels of success, for assessment to be performed by government agencies and NGO's in Malawi, Kenya, and Tanzania.  Our Web site is an attempt to make these findings available to a larger audience, as are the several articles that I've published on this issue.  ("Human Powered Garden Carts; Appropriate Farm Transportation." in Human and Draught Animal Power in Crop Production. Workshop proceedings, Harare, Zimbabwe. Abridged. Food and Agriculture Organization, UN, Rome, 1993; “Healthier Transport Options” The New York Times. March 19, 2002. Letter; “Handcarts in Malawi and Sub-Sahara Africa.”  Anthropology News.  Association for Africanist Anthropology. Guest Column. Jan. 2003; “The AfriCart’s Role in Malawi’s Agricultural Economy” Business Voice, Malawi Confederation of Chambers of Commerce and Industry, July/August 2004;"The Malawi Handcart Project's AfriCart, "Friends Of Malawi Newsletter" Winter 2004).

In addition, I've participated in three conferences addressing African rural transport (the first, in 1993, in absentia), and have presented papers and demonstrated AfriCarts at all three (“The Malawi Cart: An Affordable Bicycle-Wheel Wood-Frame Handcart for Agricultural, Rural and Urban Transport Applications in Africa.”  Paper, poster, and equipment demonstration at the International Workshop on Modernizing Agriculture: Visions and Technologies for Animal Traction and Conservation Agriculture.  Jinja, Uganda.  May 20-24, 2002.  Sponsored by FAO et al.; “The AfriCart: Conference presentation and handcart and handcart building demonstrations: Workshop on Improving Mobility for Rural Poor: Achieving Sustainable Motorised and Non-Motorised Transport.” Organized by the International Forum for Rural Transport and Development.  Morogoro, Tanzania. January 20-23 2003).  My associates and I have recently entered into a collaboration with Professor Elisha Vitsitsi, Chairman of Bunda College of Agriculture's Department of Agricultural Engineering, to assess the utility of AfriCart ownership on smallholder farms, particularly those headed by women and impacted by HIV/AIDS.  A dozen-odd students will be engaged In this research, and will present their findings to the Ministry of Agriculture.

I traveled to Malawi in 1998 at the invitation of the Minister of Agriculture to demonstrate conventional handcarts for assessment at Malawi's Chitedze agricultural research station.  The assessment was positive, but government and commercial interests failed to act, in part owing to the unavailability of the necessary wheel-axle sets.  In 2000, I returned with the AfriCart design and, after building the prototype, I contracted for ten carts to be built at a local workshop. I demonstrated them to the President of Malawi, Bakili Muluzi, who purchased three.  Again there was no follow-up by government. 

Later, in trips to Malawi in 2002, 2003, and 2004, I demonstrated the AfriCart at various government and NGO offices.  I have done about as much with my limited resources as I can, and have concentrated on getting other organizations involved in testing, assessment and dissemination.  In 2001, CARE Malawi purchased six early model (14 gauge spokes) AfriCarts for use in a women's road maintenance scheme, but found them unsuitable (wheel breakage) to the heavy loads involved.  It later transpired that the women had received no instruction in how to use and not to abuse (overload) the handcarts, nor did they have any self-interest in maintaining them, as the carts were owned by the contractor.  In another case, ten AfriCarts were donated to World Vision-Malawi, but instead of being distributed to individual families, they remained under the control of the village headman, who only allowed them be used for harvesting; nor was any maintenance program established.  These problems were later rectified, and the carts are currently enjoying productive use.  Our project's experience is communicated informally to various government and NGO officials by my associates and myself.  I speak frequently by phone to officials in Malawi, and have repeatedly met with Malawi's United Nations representative here in New York and with its ambassador in Washington, DC, to advocate on this issue.

Potential Negative or Unintended Consequences:  There has been a "'deep-seated stigma associated with handcarts, as they are considered a technological retrogression,' said Peter Njenga, an Africa-based analyst for the International Forum for Rural Transport Development" in an article in The New York Times (“A Brooklyn Inventor Eases an African Headache: An Inexpensive Handcart Catches On in Malawi, Where Women Have Long Used Their Heads.”  Robert F. Worth The New York Times, 9/14/02).  My experience leads me to believe that while this negative attitude may be present among some of the African elite who have no need to resort to headloading themselves, it most definitely is not shared by the mass of poor Africans who haven't the use of wheeled transport and have no alternative to headloading.

There are, however, real problems associated with the introduction of wheeled vehicles for use by women.  In Malawi and elsewhere in Africa, bicycles, ox-carts, and wheelbarrows are largely owned and operated by men.  However the bulk of local transport is undertaken by women.  My intention is that the AfriCart in particular, and handcarts in general, will help to ease women's heavy transport burden.  Men may try to assume control of these carts and limit women's access to them.  We have made efforts to prevent this from occurring when carts are distributed for assessment, and the results have been encouraging.

There have been complaints that building the AfriCarts of wood contributes to the deforestation of Malawi.  This is no doubt true, as it is of any other use of wood.  However, steel, the only alternative and a non-renewable resource, is not only considerably more expensive than wood and relatively unavailable, but is a drain on scarce foreign exchange.  Moreover, the AfriCart can play an important role in afforestation and reforestation programs by facilitating the transport of seedlings from nursery to planting site.  In fact, the Blantyre City Assembly is to employ several AfriCarts for just this purpose.
Replication Potential:  AfriCarts have been built in Malawi, Zambia, Tanzania, Uganda, and Kenya.  There is no reason why they cannot be used in any part of Africa where the topography and soil type (not too hilly and not too sandy) permits.  Handcarts are a mature technology that in innumerable variations from wheeled luggage to laundry carts have proven their value world-wide.  Rosemary Kapasa, an associate of mine in Zambia, near the Malawi border, has built two AfriCarts and was just funded to build four more so that at her own initiative she can demonstrate them and generate a market for them.  The very fact that there are many varieties of handcart scattered around the African continent demonstrates the dissemination possibilities for an affordable and lightweight handcart such as the AfriCart. (See Starkey, 2002, cited earlier, for examples.)  The market potential for affordable, lightweight, ergonomically-efficient handcarts is at least as great as that for bicycles once the public can be made aware of the advantages handcarts can confer.

Contributions of others?  The fundamental bicycle-wheel handcart design has long been in the public domain.  I obtained my initial inspiration for the AfriCart in 1999 from the book, Rustic Retreats: A build-it-yourself guide by David & Jeanie Stiles (Storey Books, VT 1998).  The bicycle-wheel handcart the authors describe in sketches supplied me with the idea of using a wooden chassis to connect two bicycle wheels together.  However, their design was too weak for African conditions, it required the use of plywood, and it contained some entirely unrealistic construction details.  Several years later, I came across the book, Build Your Own Carts & Wagons: 15 Plans & Projects by William L. Sullivan (TAB Books, PA 1983), which describes in drawings and photographs how to build a "wood-frame garden cart" and a "wood-frame bike cart."  Both designs used scarce and expensive plywood, and their frame corner joints were (as with the Stiles' design) too weak to stand up to African conditions.  In short, the AfriCart is my original design.
Update, October 2006:  AfriCarts are currently being formally assessed at the UN’s Mwandama Millennium Research Village, in Malawi’s Southern Region, where we have trained four local carpenters and a bicycle repairman to build some 50 AfriCarts, AfriCart ambulances, and conventional handcarts.  We have also established a preventive maintenance and repair program at Mwandama.  In the Central Region, we are working with the Ministry of Agriculture’s Extension Division in Chambwe and Mzungu Villages which have been chosen as sites to assess labor-saving technologies for assisting farm families impacted by HIV/AIDS.  Each village has been provided with several AfriCarts as well as with wheelbarrows for comparison, and the Ministry is conducting a formal assessment of their utility.  

At the University of Malawi’s Bunda College of Agriculture, the Agricultural Engineering Department is in the process of assessing the utility of eight AfriCarts placed with local farm families, as well as designing handcarts based on small (10” x 3”) ‘hand-truck’ wheels with pressed steel bodies and hubs, ball bearings, and pneumatic tires.  Their colleagues at the Blantyre Polytechnic’s Mechanical Engineering Department and Malawi Transportation Technology Transfer Centre are assessing the AfriCart’s structural design, and are developing handcarts based on both the 10” as well as 13” hand-truck wheels.

We are working closely with the Malawi Rural Travel and Transport Programme in Lilongwe, which has taken the responsibility for formally assessing the AfriCarts and other handcart designs.  The MRTTP has held several handcart stakeholder meetings, and has assigned responsibility for the several aspects of handcart development and assessment to the relevant agencies and individuals.
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