HUMAN FPOWERED GARDEN CARTS: Appropriate Farm Transportation.
&rnold FPo Wendroff, Ph.D.
Transportation is a crucial factor in crop production. African

farm transport has traditionally meant carvyving loads on heads,
shoulders, backs and arms. The few load carrying innovabtions

include head ringg and pads to cushion harvd =1ings, =

and 2 leoads, and pots and ba =1
=oli iz is the tvpical uns :

%fri:an : boday.

Although development efforts have created extensive road
networks, wheeled transport remains unavailable to most farmers.
Motor wvehicles and ox carts are beyvond the reach of subsistence
farmers, who are often unable to afford even a bicycle; a wvehicle
which in any event is not suited to the demands of crop
production, despite 2fforts to perch bulky loads on or within its
frame. It is a fact that most road treffic in Africa is
padestrian traffic, and the wvast majority of farm Lfransport is
carvied by the farmers themszelves. (See attached table for

persaon to vehicle ratios in Africa and elsevhers.) The inability
to ftransport thelr crops 1o market prevents many farmers from
entering the market sconaomy.

A farmer’s efficiency is greatly diminicshed by a lack of wheeled
transport. African farmers are eagery o wutilize wheels, but they
are seldom available. The wheslbarvrow has come into limited use
in =ome areas, butr although affordable to some, it has not been
widely accepted bhecause 1t is suilbted only for short hauls.
Although widely used on construction sites; 1is singles wheel
claced at one end of its frame, reguires the operator to 1317
half the combined weight of both barrow and load. This makes it

ble to wheesl heavy loads over any aporeciahbhle distance
without sxhausting the operator.

Most Ydevelopment? has been, and is presently based upon,
*European® models. Development experts are sither themselves
European, or are the products of European education and
tradition. There is no BEuropean tradition of long haul human
transport. Eurcpean practice long ago rejected the long distance
human carviage of goods; at first in favour of pack animals,
then by animal-—drawn wheeled vehicles. Mechanical powsy has now
virtually supplanted muscle power.

In contrast, Asia has a centuries old tradition of using human
powery sd ghmalmd vahicles for long distance transporit. The
success of human powered vehicles is attributable to their lig
weight, and to the bhalancing of the load over the wvhesel or
wheels, Human oowered carts are in wide use in Asiz today. Their
inherent utility has besn oroven and refined ucon for over a
thousand yvears, and iz an pyvample of a mature technology. Yet the
transfer of this eminently aporoprviate foram of transportation
technology o Africa has yvet to be effected.




The attached illustrations show a type of ‘garden cart? widely
sold in the United States, which is similar in its essentials to
the contemporary Chinese model, also illusirated. The carrying
capacity of such a cart is about 180 kg on fivrm level ground
using & single aoperator. The wutility of the garden cart derives
from its basic mechanical eslements, two wheesls connected by an
axle. The load is carvied by the axie, and the operator merely
propels the cart, but does no lifting. The wheels have wide hubs
with {(replaceable} bhall bearings. Thick spokes, wide vrims and
pnevgmatic tyres allow for good flotation on soft ground, yvet

minimize rvrolling friction. A light but stiff tempered stsel axle
connects the twn wheels, and forms the structural ‘backbone’ for

any platform or box body laid on it

Garden carts are suitable for smallholder farmers because they
allow one pervson to easily move heavy and bulbky loads over
distances <of many kilometres. In addition they are affordable,
lightweight and ‘handy,’ configurable to suit local conditions,
and can be maintained and rvepaired by unskilled labhour.

I suggest that until such wheels are manufacturesd laocally, that
they be imported. Complete wheel-axle assemblies have been quoted
delivered; in =small gquantitiess, to East African ports for $37.00
(U.S.3. This cost would be greatly reduced by the expedient of
shipping the wheels ‘knocked-down® (vims, spokes, hubs, tubes and
tyres? and assembling them with local labour.

In July of 1992 1 took a sample wheel-axle set to Malawi, and
enplayed a village carpenter to construct a garden cart. I asked
various people to use it for a variety of applications, including
the haulage of bricks, firvewood, sand, furniture, grass, coffee
and fertilizer. The demonstration was a resounding success. Therse
can b2 no doubt as to the whility of the garden cart for crop
production and alliesd applications. The users wers uniformly
gnthusiastic as to the utility of thm cart. In fact = number of

i the cart for short periods.

I realize that therse are ssveral draught animal advacates who
will read this paper. With all apologiss to them, I do not think
that animal drawn farm carts are a practical proposition for most

smallhalder farmers in Malawi, and by sxtrancoliation to most
smallholder farmers in Africa. Both oxen and donkeys are
gxpensive, and both compete with humans for increasingly scarce
land and vegetation. The simple fact is that few farmers
presently possess the reguisite draught animals, nor is there any
likelihood of their acquiring them in significant numbers in the
foreseeable future. Draught animals need to be trained, fed,
watered, pastured and harnessed in order toc be of use. On the
other hand, the garden cart need merely be picked up and loaded.

Ox carts are useful for hauling very heavy loads, hut are clumsy
and slow. 1 am cartain that even the most cursory comparative
analysis between the oxcart and garden cart uss on smallholder
farms, would indicate Ythe greaster utilization factor, sconomy,



sase of use and ‘handiness’ of a garden cart. The garden cart is
applicable Yo many more tasks than its cumbsvsoms counterpart.
the capital investment in an £t and

Other factors aside,
oxen 15 many times that needsd for a garden cart,
which alone makes the ox cart impractical for sost farmers. The
garden cart has the potential of being produced and distributed
at a cost sufficiently low so as to be affordable by

all families. The same can not be said of the ox or donkey cart.

wviviually

Agricultural development policy must incorporate the goal of
taking burdens off peoples backs and placing them on whesls., The
widespread introduction of the garden cart is the only realistic
manner in which this goal can be met. The widespread adontion of
such carts would grestly reduce the burden of rural 1life,
sspecially for women, who ars the primavy hewers of wond and
dravers of water. The availability of domestic water would be
greatly increased, and 1t would become feasible to maintain
irrigated gardens in the dry ssason.

Az the obhiective of this Workshop is to "identify future research

., ¥ I

power " I can think of no more urgent oriovity Yhan intraducing
L reel fin the form of the garvden cart? to the masses of

farmers who are presently suffering for want of that es
ter —al 2lsment.

Selected references who have evaluated the garden cart in Malawi.

Chiumya, M.D. Principal
Faronga. Director

Tel Z2&2-26&

y Earonga Tesacher Training College, PO
¢ Faporo Foundation for Rural Development.

Dzanjalimodzi, E.F. Regional Sales Manager, Brown & Clapperton
Group, POR 53, Lilongwe. Tel 721--191

Yeelan, V. {Mrs.) Company Manager, Agricultural Trading Company,
Ltd. POR 40028, Kanengo, Lilongwe. Tel 765155

Msvalie, T.V.¥. Independent tobacoo planter, and former Minister
of FParliament. FO Livingstonisa. Tel 268-217

Nyandovie-terr, M. {Mr=.) Coordinator, EIL-Shaved Projesct FPOR
3012 Lilongws. 7402337424

Sinmnige, J. Hovticulturalist, Llingadsi Farm Litd. POR 415
Lilongwe. Tel 7220593

Zikuwo, D.D. Engineering Manager, Fasungue Flus Tured Tobacooo
Asuthority. FAR 25 K Tel 28332-700/7632/7201




Mote: 1 apologiszse for my inability tTo present this :
person, having leavrned of the Workshop too late to oW me ho
attend. I've deposited numerous background documents, chotographs
and a videotape (FAL formal?) of the construction and wuse of a
garden cart in Malawi, with Mr. DLH. O%Heill of Silsos Research
Institute. This material should be available for your inspection
during the Workshop. Please contact me for clarification,
gquestions, commaents or suggestions.

January 10, 19932

Arncld Po Wendroff, Fh.D,
298 Marlborough RBoad
Brooklyn, MNew York

11226 U.S.A.

(718 493-8B3236 Tel & Fax
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AFRICAN MATIONG:

{Source:

Country

Algeria
Angola

Benin
Botswana
Burkina Faso
Buarundi
Cameroon
. Afr.
Chad
Cango
Cote
Diitbouti
Egypt

Eq. Guinea
Ethiopia
Gabon

The Gambia
Ghana
Guinea

Fep.

Guinea—-Bissau

Kenvya
Lesotho
Liberia
Libva
Madagascar
Mal awi
Mzali
Mauritania
Mor oo oo
Moz ambigue
Mamibia
Miger
Nigeria
Ewanda
Senegal
Siervra Leong
Somalia
South Africa
Sudan
Swaziland
Tanzania
Togo
Tunisia
Uganda
Zaire
Zambia
Zimbabwe

g Ivoirs

Population

26,022, 000
8, 668, 000
4,831, 000
1,200, 000
9, 259, 000
5,831, 000

11,390, 000
2,952, 000
5, 122, 000
Z,411, 000

12,977,000

S41, 000
S4, 451, 000
360, 000
53,121,000
1,079,000
874, 000

15,616, 000
7, 455, 000
1,023, 000

25,241, 000
1,801,000
Z, 730, 000
4,350, 000

12,185, 000
9, 428, 000
8,328, 000
1,995, 000

76, 181, 000

15,1132, 000
1,520,000
8, 154, 000

ag, 500, 000
7,902, 000
7,952, 000
4,274, 000
£,709, 000

, 600, 000

27,220,000

859, 000

26, 000, 000
3, 810, 000
B, 27&, 00O

18, 630, 000

27,832, 000
8, 445, 000

10,720, 00D

=
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Vehicles

Vehicles

RATIO OF MOTOR VEHICLES TO POPULATION

The World Almanac & BHook of Factcs 19932 NY?Y
Fass. Comim.

Total
VYehicles

712, 000
122, 000
26, 000
71,000
11,000
78, 000
10, 000
8, 000
26, 000
168, 000
13, 000
826, 000
43, 000
19, 000
5, 200
26, D00
132,000

8, 000
Sad, 000
84, 000
27,000
773,000
8,000
30, 000
23,000
19,000

200, 0001,

99, 000
25, 000
44,000
47, 000

221,000
25, 000
24, 000

105, 000

173, G00

47, 000
£, BOO
13, 000
43, 000
g8, 000
£, QDO
20, 000
30, 000
132, 000
550, 000

21,000
15, 006
1,000
28, 000
13, 000
149, Q00
15,000
4, 000
322, 000
20,000
15,000
7,500

5, 000
255, 0600
24, GO0
25, 000
06, 000
10, 000
36, 000
10,000
11,000
200, 000
7, 000
28, 000
T2, 000
22,000
208,000
£, 000
&0, GO0
=37, 000
80, 000

~f

183, 000
166, 000

2,000
27,600
21,400
121,000
18,000
14,000
46, 000
258, 000
26,000
376, 000
&4, 000
34, 200

&, 200
54, 000

26, 000

282, 000
21, 000
11,000

770, 000
47,000
30, 000
36, 500
13, 000

803, 000

108, 000

20,000
SO0, 000
116,000

53, 000

9L, 00

&9, 000
523, 000G

41,000

a4, 000
202,000

253, 0060



