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PREFACE
 

ATIP working papers consist of methodological and empirical material which 
has been reviewed internally by ATIP. Working papers are prepared and 
circulated to make ATIP research findings available to GOB personnel and 
researchers interested in Botswana farming systems. Any interpretations or 

conclusions presented do not necessarily reflect the views of the Department 

of Agricultural Research, USAID or MIAC. 

This paper gives an overview of traction use in Shoshong and Makwate 
villages. The paper covers the frequency of various traction activities, 

differences in traction use patterns by village and household circumstances 
(gender of household head and cattle wealth), and the hours spent on 
different activities. Findings also are presented on draught access, the
 

number of animals used, number of people, and gathering hours. For carts 
and tractors, information is presented on acquisition, use patterns and 
costs. The final chapter summarizes key findings and discusses implications 
for draught power policy. 

The paper shows that the traditional image of traction use in Botswana -­
that of a farmer using 8-10 household oxen to plough a field -- is outdated. 
Instead, it is shown that donkeys provided more traction hours than did
 
cattle, more traction hours were spent on transport than on ploughing, and
 
that traction animals and tractors were an underutilised resource. 
Moreover, there were substantial differences in traction use by village,
 
month of t- yeav and household type (as distinguished by cattle wealth,
 
draught access, and gender of household head). The research makes it clear 
that draught power policy in Botswana must be reoriented to give greatcr 

emphasis to transport, carts, donkeys and tractors. Increased draught
 

access and traction utilization rates are identified as policy priorities.
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I. INTRODUCTION 

One of the distinctive features of-Botswana farming systems, relative to 

most Africa fa rming systems, is the extensive use of animal and tractor 

traction. Animal traction was, introduced more than 80 years ago and, except 

in a few areas, essentially all farming households rely on animal or, more 

recently, tractor traction for ploughing. Traction also is used tor
 

transport and various gathering activities. Historically, the main source 
in manyof animal traction has been cat tIe but donkeys have been used 

villages during the last two to three decades. 

In a farming y;tis conte.xt, animal and tractor traction can have a major 

impact on systcrt productivity because of the possibility of substituting 

animal labour or tractor power for human labour. This is most obvious in 

the case ef pLoughing. Because most Batswana plough their: fields, the 

other African countries. Thisaverage field ,iIe iS la rger than in most 

creates the possibility of mooting household food requirements even when 

yields are as low a:: they arce in Botswana. Animal labour and tractor power 

also can b substituted for human labour in various household maintenance 
fetching water.activities, most not ably for firewood gathering and 


Traction, of course, can also be used to pull carts and sledges,
 

facilitating the trans,port of goods and people.
 

Despite the importance cf animal and tractor traction, data arl not commonly
 

available on traction use in a uhole-household context. Thus, for example,
 

little -- if anything -- is known about relative frequencio; o) traction use
 

for different activities. Nor are data available on hours animals and 

tractors are used for traction activities. These data, however, are useful 

for diagnosing farming systems problems and opportunities for improving 

farmer welfare. In addition, data on current traction use patterns are 

animals or tractorsneeded when attempting to place a value on the use of 

for additional traction activities. 

In order to generate a profile of traction use patterns, the Mahalapye
 

farming system team began monitoring draught access and traction use during
 

the 1982-83 season. This research was in part motivated by a belief that
 

there is a strong relationship between draught control, traccion use and
 

arable farming productivity. This relationship had been noted on several
 

occasions in the Botswana literature (eg., FAO [1974; Oland, Alverson,
 

Cummings [19801; Livingstone and Srivastava [1980]; Vierich and Sheppard
 

[1980]).
 

During the 1982-83 season, information on traction use patterns was
 

generated through the 1983 Crop Management Survey. Draught access
 

arrangements were examined through the 1983 Draught Arrangements Suivey.
 

Together, the surveys showed that tractors and donkeys were more commonly
 

used in Shoshong and Makwate than in many other parts of the country. Both
 

surveys also confirmed that draught control was associated with several
 

measures of farming systems performance. Preliminary findings from those
 

surveys were presented in ATIP Research Report Number One [ATIP, 1986].
 

More complete findings were given in Working Papers 16 [Baker, 1988c] and 17
 

[Baker, 1988d] . 

During the 1983-84 season, the focus of traction research was on the use of
 

household traction animals. Twenty-seven households were monitored
 

twice-weekly but only 13 draught-controlling households used traction on a
 

ragular basis. Therefore, during the 1934-85 season, traction use patterns
 

were monitored twice-weekly only for a small sample of draught-controlling
 

households. To generate a representative profile of traction use, however,
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traction use frequencies and the types of traction used were monitored
monthly for 
a larger sample of 50 households. During the 1985-86 season,

traction 
use patterns were no longer monitored but single-visit surveys were
 
administered 
on cart and tractor ownership.
 

Taken together, the 
 above research has provided valuable baseline
information on traction use in 
 Shoshong and Makwate villages. This
 
information should be of use 
 in both technology development research and
 
agricultural policy planning.
 

1.1 OBJECTIVES
 

The purpose of this 
 paper is present the results of traction use research
 
carried out during 
 the 1983-84, 1984-85 and 1985-86 seasons. 
 The specific

objectives arz as follows:
 

(a).To characterize the frequencies of traction activities and the hours 
spent or each major activity using various types of traction.
 

(b).To examine differences in traction use patterns by village location,
 
period of the year, and household type.
 

(c).To identify coefficients for budget analyses, including the typical
 
number of people, animals, equipment and hours for various traction
 
activities.
 

(d).To identify and assess draught power policy options.
 

Section 2 describes the use of household traction animals during the 1983-84
 
season. The analysis covers 
the frequency of different traction activities,

differences in traction 
use patterns by village and household circumstances
 
(gender of hours 
 head and cattle wealth), the 
 hours spent on various
 
activities, number of animals used and number of people.
 

Section 
3 gives an overview of traction use during the 1984-85 season by a

representative set of Shoshong 
 and IMakwate households, The analysis

addresses differences by village location, period and 
 household
 
circumstances. Because 
 of the survey procedures, a limited range of data
 were collected. Nevertheless, Section 3 complements the Section 2 in 
two
 
specific areas: information is given 
on tractor use and uses of non-owned
 
traction.
 

Section 4 presents findings on traction use during the 1984-85 
season by a
 
small sample of draught-controlling households. As in Section 2, the

analysis covers the frequency 
 of various traction activities, the hours
 
spent on each activity, the number of 
 animals used, and the number of

people. The small, unrepresentative sample has not allowed an analysis of

differences 
by wealth or gender of household head. Sectioi 4 does, however,

include 
 data on animal traction gathering times. In addition, 
the
 
Multiple-Visit Resource 
 Use (MVRU) Survey data form was modified prior to
the 1984-85 seasons in order 
to ensure more accuracy in distinguishing
 
household from non-household uses of traction.
 

Sections 5 and 6 cover cart and 
 tractor ownership, respectively. Both
 
sections characterize acquisition 
methods and costs, condition and %se
patterns. 
 One of the main issues 
addressed is the frequency of use for
 
household versus non-household activities. Section 
 6, on tractors, also
 
covers repairs and maintenance.
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of the main findings from the earlier sections, as
Section 7 summarizes some 

well as related ATIP research on traction use -- as those findings relate to
 

draught power policy option. Several policy options are introduced and
 

discussed. The paper ends with a brief set of recommendations on draught
 

power policy.
 

1.2 MTODS 

Issues relating to traction use were investigated within the overall
 
the Mahalapye farming systems
framework of the on-farm research programme of 


team. The Mahalapye team has used a representative village approach. Most
 

diagnostic research has been concentrated in Shoshong and Makwate villages.
 

Shoshong is a large village which was selected to represent the dominant
 

pattern of cattle and tractor-based farming systems in the Central Region.
 

Makwate is a small village with relatively little tnfrastructural or
 

Makwate was selected to reprs.:ont the minorityinstitutional development. 

pattern of donkey-based farming systems.
 

Sheet 8 of the 1983-84 ATIPThe analysi , in Section 2 i, based on 

Multiple-Visit Resource Use Survey: "Use of Household Animals." The MVRU 

Survey was administered twice-weekly from November 1983 until October 1984. 

On Sheet 8, respondents were asked to recall all traction activities using 

household animals since the prior interview. For each activity, the 

following data were recorded: type of animal used, the number of hours 

and number of people. If the traction activityspent, number of an-i mals, 
was transport, the origin and destination were recorded. If traction 

another household, the reason for theanimals were used to assis t 
non-household use was recorded. 

Sheet B of the 1984-85 Activity
The analysis in Section 3 is based on 

Survey. In the Activity Survey, respondents were asked at the end of each 

month how often the members of their households used traction for fieldwork 

were separated from non-household uses ofand transport. ousehold uses 


traction. Categorical responses were recorded, distinguishing between "not
 

at all during the month," "one to three times during the month," "two to
 

three times a week," four to five times a week," and "everyday or nearly
 

Data also were collected on the combnations of traction used
 every day." 

during the month.
 

Sheet 3 of the 1984-85 MVRU Survey. Sheet 3 covered
Section 4 is based on 

use of household animals, but was otherwise
all traction use, not just 


Data also were collected on
similar to Sheet 8 of the 1983-84 MVRU Survey. 


animal traction gathering times. As in the previous season, the MVRU Survey
 

was administered twice-weekly.
 

samples for Sections 2 to 4 were various subsets of the ATIP cooperatorsThe 


in Shoshong and Makwate villages. The ATIP cooperators were selected using
 

a two step procedure. First, a 16 question census was administered in each
 

village in order to generate a sample frame. The census was administered in
 

late October and early November 1982. Approximately 90 percent of
 

The ATIP cooperators then were
households were contacted in both villages. 

using stratified random sampling. Two sub-sets of cooperators wereselected 

and one for the MVRU Survey. The strata for the
selected, one for trials 


based on draught access and type of traction. The
trials sub-set were 


strata used for the MVRU Survey sample also took into account gender of
 

To the extent possible, the proportion of
household head and cattle assets. 

each stratum reflected the proportion of households
households selected in 


in that stratum in the entire population of Shoshong and Makwate villages.
 

not be required when aggregating
This was done so that weighting would 
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results for each village.
 

The data in Section 2 were collected 
 only from the 27 households which
 
participated in MVRU Survey. 
 The data in Section 3 were collected from all
the ATIP cooperators. 
 The data in Section 4 were collected from a sub-set
 
of 12 MVRU Survey households. 
 This sample included six of seven Makwate
households which had used animal traction during the 1983-84 season and five 
out of six Shoshong households which had regularly used animal tractionduring the 1983-84 season. The excluded Shoshong household was unable to 
arrange for draught access during the 1984-85 season. The sixth household 
in Shoshong was included because the household head owned a tractor. 

Sections 5 and 6 arn based on quota sub-samples of Shoshong and Makwate cartand tractor owners. respectively. For both surveys, sample frames of owners 
were compiled by ATIP village staff. 
 The lists were randomly ordered. 
Owners wer then contacted and interviewed until a target number of survey
forms had been cnmpLeted. 

In the data analysis for Sections 2 and 3, households were stratified on the 
basis of viliage location, gender of household head, and cattle assets.Household head was defined on the bas s of the resident head. If a 
recognized head was absent for the entire season, the resident head was notthe same as the recognized head. Cattle assets were determined on the basis
of the 1983 Crop Management Survey and verified for the MVRU sample during a 
Livestock Inventory Survey Administered in 1984. 
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2. ANIMAL TRACTION USE: 1983-84
 

This section presents findings on traction animal use in Shoshong and 
Makwate during the 1983-84 season. Section 2.2 gives an overview of the 
frequencies of various traction animal activities. Differences by village,
type of animals, and household circumstances are discussed. Section 2.3 
shows the amount of time spent on different activities: in total during the 
year, by month, and or, average per time animals were used. Section 2.4 
covers the number of animals" used and the number of people who managed the 
traction teams.
 

2.2 TRACTION USE ACTIVITIES 

Out of 27 h (u ;eholds monitored during the 1983-84 season, only 17 used 
household t PL u aIona aii at any tine. Sixteen of the 17 households
ploughed a t a tg c u- t ractim n animals, and four houi seholdso did not 
use traction aiii i I ;t Iny act iv ity c%ccIt ploughing . Only two households 
used traction an-iiia]:- fi;l atly fieldlwork a ctivity besides ploughiing. 

The moe t c( in t. in aid it. Io to plPoughing. were ti ansporting 
peopl e 'ind Ihi ous ehol oocds, gathering firewood and lotching water. Twelve 
ho st: rha c t- o n ani mlI ': for tr aoport ing people and 
househoL -, I] used t raction animals for lathering firewood and ten 
used t a ct ;in,,i; i I fet ching water. Traction an:ima],I were used by
only five hcuu o l;-i - cting thatch. 

Table 2.1 show , the nu::iii of hciiuseholds which used traction animal.]s for the 
various activities by vi liago, an for different categories of households as 
distinguished by gender cf household head and cattle assets. A somewhat
 
higher percentge of Makwate households used traction animals for nearly all
 
activities than did Shoshong households. 'This is because many households in 
Shoshong commonly used tractors for ploughing and transport. Also, cattle 
-- the mafn type of animal u,:ed by many Shoshong households -- tend to be 
used less often for activities such as gathering firewood or water. 

TABLE 2.1: NUMBER OF HOUSEHOLDS DOING EACH ACTIVITY
 
BY VILLAGE, GENDER OF HEAD AND CATTLE ASSETS 

TRANS- FETCH GATH. COLLECT 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH ALL
 

VILLAGE,
 
Shoshong (17)/a 9 
 1 1 5 4 5 3 10 
Makwate (10) 7 1 
 0 7 6 6 2 7
 

GENDER OF HEAD:
 
Male (17) 13 2 1 10 8 9 
 4 14
 
Female (10) 3 0 
 0 2 2 2 1 3
 

CATTLE ASSETS:
 
0-15 (10) 4 1 0 5 4 
 5 2 5
 
16-35 (5) 4 0 1 3 2 2 2 4 
36-70 (5) 3 1 0 2 2 2 0 3 
'+ (6) 5 
 0 0 2 2 2 1 5 

ALL (27) 16 2 1 12 10 5
11 17
 

a. Tota. number of households per category are in parentheses.
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There were substantial differences 
 in the proportions of households using

traction animals for the various 
activities between 
male-headed and
female-headed 
 households and by cattle wealth household categories. Over 80
 
percent cf male-headed households used traction animals compared to 30
percent of female-headed 
households. Similarly, 75 percent of 
households

owning more than 15 cattle used tract:;on animals compared to 50 percent of 
those owning 15 or fewoL cattle. 

The nmumber of times traction animals were used dung the period monitored
ranged f-ron once for house2hol ds which used animals at any t me, up to 119times. The average was 25 times Fer household for all 27 households, or 40times e,a ch f r the 17 households which ever used animals. Sixteenhousehol]c:; -- or nearly 60 percent -- used animals less 20than times duringthe year monit ored . Only four household::: used animals an average of more 
than five times a month. 

Data on the nmLb!ho (if timer ani ma;l were used per actiEvity are summarized inTables 2.2 Eind 
 2.3. T'!ble 22 shows 
 the total number of times for the
entire sampl. 
 . Tab t 2.3 gives the average nuniber of 
used 

times animals werefor each ai.tivity bV hloljs-eholds which u'ed animals for that activity atany time. Both t:able.c present ,ub-divisions by village, gender of household 
head and cattle wealth.
 

TABLE 2.2: TOTAL NlMBER OF TIMES ANIMALS WERE USED PER ACTIVITY
 
BY VILLAGE, GENDER OF HEAD AND CATTLE ASSETS 

1,R1, S- FETCH GATHER COLLECT
PLOUGH PLANT HARROW PORT 
 WATER WOOD THATCH
 

VILLAGE:/a
 
Shosbong 37 3 
 1 167 54 35 4
Makwate 
 95 1 
 0 123 60 89 3

GENDER OF HEAD: 
Male 113 
 4 1 210 59 105 5

Female 
 19 0 
 0 80 55 19 2
 

CATTLE ASSETS:
 
0-15 0 106 27 78 79


50 1 

16-35 
 24 0 1 27 10 2 
 2
36-70 
 24 3 0 78 28 36 
 0

71+ 
 34 0 
 0 79 37 11 2
 

ALL 
 132 4 
 1 290 114 124 
 7
 

a. See Table 2.1 for number of households per category.
 

Tables 2.2 
 and 2.3 make it 
clear that transport and gathering activities
accounted for 
most of the times that 
 animal traction was used. 
 Eighty

percent of the times 
 animals were 
used, they were used for transporting
people, household goods, firewood, water or 
thatch. Transport of goods and

people was the single most 
frequent activity, accounting for 43 percent of
the total times animals were used. Ploughing accounted from 20 percent of

the 
 times used, closely followed in frequency by fetching water and
gathering firewood. Animals were 
 used only seven times for collecting

thatch, four times for row planting, and once for harrowing.
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The relative frequencies of use for various activities were significantly
 
different by village. In Shoshong, ploughing accounted for only 12 percent
 
of the times animals were used while 55 percent of the time animals were 
used for transport. In contrast in Makwate, 26 percent of the time animals 
were used for ploughing and only 33 percent of the time for transport. 
Also, animals ini Makwate were used twice as often per household for 
gathering firewood as they were in Shoshong. 

The few female-headed hou_:;eholds that used animal traction at any time, 

generally used their animals more frequently than did the male-headed 
households. There were small differences for ploughing, gathering wood and 
collecting thatch, but female-headed households used animals for transport 
nearly twice as often as (lid male-headed households. Also, among households 

using animal traction, ama re used by female-headed households nearly 
four times mor often for fetching water than they were by male-headed 
households, 

TABLE 2.3: 	 AVERAGE NUMBER OF TIMES USED PER HOUSEHOLD BY 
ACTIVITY, VILLAGE, GENDER OF HEAD AND CATTLE ASSETS 

TRAN S- FETCH GATHER COLLECT 
PLOUGH PLANPT HARROW PORT WATER WOOD THATCH 

VILLAGE :/a 

Shoshong 4.1 3.0 1.0 33.4 13.5 7.0 1.3
 
Makwate 13.6 1.0 --- 17.6 10.0 14.8 1.5 

GENDER OF HEAD:
 

Male 	 3.7 2.0 1.0 21.0 7.4 11.7 1.3 
Female 	 6.3 --- --- 40.0 27.5 9.5 2.0 

CATTLE ASSETS:
 

0-15 	 12.4 0.4 --- 21.2 8.5 15.0 0.6 
16-35 6.0 	 1.0 9.0 5.0 1.0 1.0
 
36-70 	 8.0 
 3.0 --- 39.0 14.0 18.0 

71+ 6.8 --- -- 15.8 18.5 5.5 2.0 

ALL:
 
Average 8.3 2.0 1.0 24.2 11.4 7.1 1.4
 

Range:
 
Minimum 1 1 1 1 1 1 1
 
Maximum 20 3 1 72 36 25 2
 

a. 	Average number of times per household which did each activity at any
 
time during the season. See Table 2.1 for number of households per
 

category.
 

Table 2.3 	shows that in Shoshong and Makwate it was the households which had
 

the least number of cattle which ploughed most often with traction animals.
 
This resulted from the common use of donkeys by cattle-poor households in
 
Makwate. There were no other significant relationships between cattle
 
wealth and the frequencies of doing various activities. However, the data
 

in Table 2.3 suggest that households which had less that 35 cattle and did 
not have donkeys were the least frequent users of animal traction -­
compared to either poor households which owned donkeys or to richer
 
households.
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Tables 2.4 and 2.5 summarize data on the use of traction animals by month. 
Table 2.4 shows the total number of times animals were used for the various 
activities. Table 2.5 
 shows the average number of times animals were used

for each activity per month by households which used animals at least once 
for that activity during the month. 

TABLE 2.4: 	TOTAL NUMBER OF TIMES ANIMALS WERE USED 
PER ACTIVIT"Y BY MONTH 

TRANS- FETCH GATH. COLLECT 
PLOUGH PLANT HARROW PORT 
WATER WOOD THATCH ALL
 

November 	 36 1 0 6 0 4 50
3 

December 46 0 0
2 	 1 2 0 51
 
January 	 50 1 1 11 0 0 641 

February 0 0 0 25 16 15 0 56
 
March 0 0 0 40 11 14 0 65
 
April 	 0 
 0 0 22 15 11 3 51
Hay 	 0 0 0 46 13 17 0 76
 
June 0 0 0 47 21 14 0 82
 
July 	 0 0 0 37 10 0
21 68
 
August 0 0 0 33 22 0
14 69
 
September 
 0 0 0 7 3 10 0 20
 
October 0 0 0 15 3 2 0 20
 

TABLE 2.5: AVERAGE NUMBER OF TIMES USED PER HOUSEHOLD 
- BY ACTIVITY AND MONTH 

TRANS- FETCH GATHER COLLECT
 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH
 

November 5.1/a 1.0 	 --- 1.5
1.5 1.3 
December 4.2 2.0 1.0 1.0--- 0.0 
January 3.6 1.0 1.0 1.6 --- --- 1.0 
February --- 3.6 5.3 2.1 
March ---..... 5.0 2.8 2.0 ---
April ... . . .. 2.8 3.0 1.6 1.5
 
May ---.. 4.6 3.3 2.1 ---
June --- . . ... 5.2 3.5 2.3 ---
July 	 ... ... 2.04.6 2.6 
August --- 6.6 4.4 2.3 
September ---. ... 3.0.	 2.3 1.7 ---
October ... 	 7.5
. . .. 	 1.5 2.0
 

a. Average number of times for households which used at least once
 
during the month. 
 See Table 2.Al for the number of households which
 
did each activity by month.
 

Except for 
 Septembur and October, there was relatively little difference in
 
the number of times animal traction was used each month. The mean for the
 
other ten months was 63 times, with a coefficient of variation (CV) of only
 
17.5 percent. The total number of traction animals activities in September

and October, however, was 
 only 20 times per month, so the monthly average
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56 times with a CV of 34.5 percent.
including all months was 


All animal traction ploughing was done in November, December and January
 

during the 1983-84 season (by the monitored households). During these three
 
of 3.6 times in

months, the nouseholds which ploughed, ploughed an average 

January up to 5.1 times in December. Relatively few other animal traction 

January.octivities were done during the heavy ploughing period. Following 

use of traction animals each month was for t:ansport and gathering
The main 

activities.
 

Aside from the decreased use of animals traction for activities besides
 

November to January period, there were no discernible
ploughing during the 
the frequency of traction u~se activities. In general,seasonal patterns in 

che year, animals were used for transport slightly more oftenduring most of 

times a month, and for firewoodthan once a week, fcr water two to three 

once or twice a month. 

Table 2.6 givec follow-up information on the reasons why traction animals
 

were used for the various activities. More than 91 percent of the time,
 

animals were used in order to benefit the household. This might
traction 

the use of animals for other households since some
somewhat understate 

to specify the reason for a non-hosehold userespondents may have failed 


there was no way of determining that it was in fact a
(and therefore 

is quite certain that traction animals
non-household use). Nevertheless, it 


were not used as a "community-wide" resource. For example, hiring out
 

accounted for only 2.2 percent of the times that traction animals were used,
 

and helping relatives accounted for only 2.5 percent of the times animals
 

were used.
 

was 


percent of the times animals were
 
The only substantial. non--household use of traction animals for
 

ploughing; accounting for just ove- 23 


The most common reason for ploughing on a non-household
used for ploughing. 


field was because a cooperative arrangement. In these cases, traction
 

animals generally were used on non-household fields in order to gain access
 

to additional labour.
 

TABLE 2.6: REASONS ANIMALS WERE USED BY ACTIVITY
 

TRANS- FETCH GATH. COLLECT
 

HARROW PORT WATER WOOD THATCH ALL
PLOUGH PLANT 

(Number of Times Used)
 

101 4 1 269 	 112 120 7 614
Help Household 

6 0 0 8 2 1 0 17
Help Relative 


0 0 1 0 0 0 1
Help Non-Relative 0 


Hire Out 4 0
0 10 0 	 1 0 15
 
2 0 25
Coop Arrangement 21 	 0 0 2 0 


Table 2.7 shows the origination and destination when the traction activity
 

was transport of gooes and people. The transport patterns differed between
 

the villages. In Shoshong, most transport took place between the village
 

and the lands area, or within the lands area. Transport was necessary for
 

are more than 10 kilometres from the
 most households since most fields 


village. The cattle posts generally are even more distant from the village,
 

but most trips to the cattle post started from the lands area.
 

In Makwate, most trips started from or ended-up in the village. There was
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about an even split between trips to or from cattle posts versus trips to or 
from the 	 lands. The lands are 
 much closer in Makwate than in Shoshong,
making it 	 possible to commute to fields on a daily basis -- thereby reducing
the need for transporting supplies to the field. Transport to anothervillage was done 
 only by Makwate households. 
These trips generally were to
 
Machaneng, 	 for shopoing purposes. 

TABLE 2.7: WHERE TRANSPORT GOODS AND PEOPLE 

--- SHOSHONG-...-- ----- MAKWATE----- .----- BOTH 
NUMBER PERCENT NUMBER PERCENT NUMBER PERCENT 

To/From Village 104/a 31 105 43 209 36
To/From Cattle Post 
 29 
 9 66 27 
 95 16
To/From Other Village 0 0 23 9 23 4
To/From/Within Lapds 
 201 60 
 52 21 
 253 44
 

a. The number of times each location was either the origin or destination.
 

2.2 HOURS 	 USED 

This section 
 shifts from the frequency of use 
for various activities to the
actual number 3f hours spent on 
each activity. 
Tables 2.8 	to 2.10 summarize
data 
 on animal traction hours by village and type of traction animal. 
 Table

2.8 gives the total number of 
 hours spent on each activity. Table 2.9
presents the percent 
 of time spent on each activity for each village and

animal type category. Table 2.10 
 shows the 	average hours spent on each
activity. The 
number of observations for Tables 2.8 
to 2.10 are given in
 
Table 2.A2.
 

TABLE 2.8: 	TOTAL NUMBER OF HOURS PER ACTIVITY
 

BY VILLAGE AND ANIMAL T'YFE
 

TRANS- FETCH GATHER 
 COLLECT

PLOUGH PLANT HARROW 
 PORT WATER WOOD THATCH
 

Shoshong:
 
Cattle 163/a 0 2 60 18 2 14
Donkeys 2 5 
 0 372 115 84 
 0
 

Makwa t e
 
Cattle 182 0 
 0 31 7 8 0
Donkeys 341 2 
 0 245 119 219 10
 

Both Villages:
 
Cattle 346/b 0 
 2 91 26 10 14 
Donkeys 342 
 6 0 617 234 303 10
 

a. See Table 2.A2 for the number of observations.

b. Totals in this and other cables might not add due to rounding.
 

The 
 greatest number of hours was spent on transport,*a total of 708 hours in
the two villages. This 
 was closely followed by ploughing, accounting for
688 hours. 
 Combining transport and gathering activities, non-fieldwork uses
 

File:SWM.392/WP.2 B 
 - 10 ­ Date:18/8/88
 

File:SWM.392/WP.2


of traction animals accounted for 65 percent of traction hours. By traction
 
type, non-fieldwork accounted for 29 percent of cattle traction hours and 77 
percent of 	 donkey traction hours. 

Table 2.8 	 shows that doikeys accounted for 76 percent of all animal traction 
hours. Cattle and donkeys were used for almost the same number of hours for 
ploughing. Donkeys though provided nearly all the draught for the transport 
and gatharing activities: 87 percent nf traction hours for transport, W'9 
percent for fetching "ater, and 97 percent for gath,,roin b wood. 

The pe rcent of hours Spe t on the various activities was quite differen t 
between the villages for cattle versus donkeys. In Shoshong, donkeys were 
used e::clusively for ,anspuort and gathering activities. Thp main use of 
cattle was for ploughing but 23 percent of cattle traction hours also were 
used for tronsport. in Makwate, ploughing accounted for nearly 80 percent 
of cattle traction hnurs and transport for only 14 percent. A smaller 
proportion of doy hours was used fo transpo. t and gathering activitips 
in Makwate thban in Shoshong but thin is bocAise donkeys were al::o used for 

ploughing in Makwatp. 

TABLE 2.9: 	 PERCENT OF HOURS PER ACTIVITl 
BY VILLAGE AND ANIMAL TYPE 

TRANS- FETCH GATHER COLLECT 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH 

Shoshong:
 
Cattle 63.0/a 0.0 0.8 23.0 7.0 0.8 5.2 
Donkeys 0.3 0.7 0.0 64.0 19.9 14.5 0.0 

Makwate
 
Cattle 79.7 0.0 0.0 13.6 3.3 3.5 0.0
 
Donkeys 36.4 0.2 0.0 26.2 12.8 23.5 1.1
 

Both Villages:
 
Cattle 71.0 0.0 0.4 18.6 5.2 2.0 2.8
 
Donkeys 22.6 0.4 0.0 40.8 15.5 20.1 0.7
 

a. See Table 2.A2 for the number of observations.
 

Table 2.10 shows that the average amount of time spent on ploughing was just
 
over twice the amount of time spent on each of the various transport and
 
gathering activities: just over 5 hours compared to around 2.5 hours. Taken
 
activity by activity, the amount of time spent on each activity did not
 
differ significantly for donkeys versus cattle. Since cattle were used
 
primarily for ploughing, however, the average traction hours per use for all
 
activities combined was 4.1 hours for cattle compared to 2.7 hours for
 
donkeys.
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TABLE 2.10: AVERAGE HOURS PER USE BY ACTIVITY, VILLAGE AND ANIMAL
 

TRANS- FETCH OATH{. COLLECT 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH ALL 

Shoshong :
 
Cattle 
 4.5 --- 2.0 3.0 4.5 2.0 3.4 3.9Donkeys 2.0 1.5 2.5 2.3 2.5 --- 2.5 

Makwa t e:
 
Cattle 
 6.3 --- --- 2.2 1.1 2.0 --- 4.2
Donkeys 5.2 1.8 2.3 2.3 2.6 3.3 3.0
 

Both Villages:
 
Cattle 5.3 --- 2.0 2.7 2.3 2.0 3.4 4.1
Donkeys 5.1 1.6 2.4 2.3 2.6 3.3 2.7 

a. See Table 2.A2 thefor number of observations. 

Tables 2.11 2.13to summarize findings on traction hours by month. Table
2.11 shows 
 the total number 
 of hours spent on each activity by month and
Table 2.12 
gives the percentage of hours 
spent on each activity. Table 2.13
shows the average number of traction hours per household spent on thevarious activities, for households which did an activity in any given month. 
November through anuar y uer, the months with the great est number of 
traction hours, strictly a:; resulta of the time spent ploughing. There was 
a slight secondary peak in andMay June, mainly stemming from extratransport hours. This was when several Shoshong households moved back fromthe lands to the vilIage. The months with leastthe amount of tractionhours were 
by far September and October. 
This was the slow period when all

lands-related 
activities 
were completed for the 
1983-84 season, and had not
 
yet started for the 198-,-85 season. 

Traction hours 
 for the transport and gathering activities were concentrated

in mid-summer through 
mid-winter, as 
 was noted above when discussing the
frequency of traction 
 use. 
 During this period, there was somewhat greater

monthly variation in transport traction hours than there were 
in the hours
 
used for gathering firewood 
or fetching water. 

TABLE 2.11: TOTAL NUMBER OF HOURS PER ACTIVITY BY MONTH 

TRANS- FETCH 
 GATH. COLLECT

PLOUGH 
PLANT HARROW 
 PORT WATER WOOD THATCH ALL
 

November 
 215 2 0 22 0 11 8 257
December 
 226 3 0 
 4 0 5 
 0 238
January 
 248 0 0 1 276

2 2 24 

February 
 0 0 0 60 40 37 0 136March 
 0 0 0 101 30 41 
 0 172

April 
 0 0 0 74 20 
 29 15 137
May 
 0 0 0 114 34 46 0 193
June 
 0 
 0 0 116 42 
 33 0 191
July 
 0 0 0 
 76 40 
 46 0 162
August 
 0 0 0 77 44 31 
 0 152
September 
 0 0 0 17 6 32 0 55
October 
 0 0 0 25 6 
 3 0 35
 

File:SWM.392/WP.22B 

- 12 ­ Date:18/8/88
 

File:SWM.392/WP.22B


---

Table 2.12 shows that ploughing accounted for around 85 to 9, percent of 
traction hours in November through Janua rY. ill the renaiuing m( . ths,
transport generally accounted for just over half the tiraction hours and 
gathering for the remaining hors. Ex ce-pt for S,)tember and Octobe r * when 
there were few t tact ion hours, the percentages (if traction hour.,s spent on 
transport, ten:ng f ,.nd fetching watcr ::e quite siilar fromfirewood 
month to ruon~jh. 

TABLE 2.12: PERCENT OF HOURS SPENT ON EACH ACTIVITY BY MONTH 

TRANS- FETCH GATHE R COLLECT 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH 

November 83.3 0.8 0.0 8.5 0.0 4.3 3.1 
Decembe r 95.0 1.3 0.0 i.7 0.0 9. 1 0.0 
Januaiy 89.5 0.7 0.7 8.7 0.0 0.0 0.4 
February 0.0 0.0 0.0 43.3 29,2 27.0 0.0 
March 0.0 0.0 0.0 58.7 17.4 23.8 0.0 
April 0.0 0.0 0.0 53.6 14.5 21.0 10.9 
May 0.0 0.0 0.0 58.8 17.5 23.7 0.0 
June 0.0 0.0 0.0 60.7 22.0 17,2 0.0
 
July 
 0.0 0.0 0.0 46.9 24.7 28.4 0.0
 
August 
 0.0 0.0 0.0 50.7 28.9 20.4 0.0
 
September 0.0 0.0 
 0.0 30.9 10.9 58.2 0.0
 
October 0.0 0.0 
 0.0 73.5 17.6 8.8 0.0
 

TABLE 2.13: AVERAGE HOURS USED PER HOUSEHOLD BY ACfIVITY AND MONTH
 

TRANS- FETCH GATHER COLLECT
 
PLOUGH PLANT HARROW PORT WATER WOOD THATCH
 

November 30.7 2.0 --- ---5.4 3.7 3.8
 
December 20.6 1.3 --- 4.0 2.5
 
January 17.7 1.8 2.0 3.4 ---
 1.0 
February ... . . .. 8.5 13.3 5.2 ---
March ... --- 12.7 7.4 5.9
 
April ---. ...
. 9.2 4.0 4.1 7.5 
May 11.4 8.4 5.8 ---
June --- --- 12.9 6.9 5.5
 
July --- ...
. . 9.5 7.9 5.7
 
August ... 
 . 15.3 8.8 5.2
 
September ------ 5.7 5.5 5.3 

October 
 --- --- 12.5 3.1 3.3 

a. Average hours for households which used at least once during the
 
month. See Table 2.A2 for the number of households which did each
 
activity by month.
 

Table 2.13 
 shows that the largest number of traction hours per household on
 
any activity were for ploughing during the months of November, December and
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January. Households using 
traction animals to plough, ploughed an average

of over 30 hours each in November and 20.6 hours in December. The greatest 
number of hours spent on any other activity was for transport in August, an 
average of 15.3 hours per household. In most most months, however, 
transport only recuired nine to 12 traction hours. The smallest variation 
in the average number of traction hours was for gathering wood. 

2.3 NUMBER 	OF ANIMALS AND PEOPLE 

This section summarizes data on the number of animal3 and people used when 
doing the 	 various traction activities. One objective in analysing the

numbers of animals and people used is to determine appropriate nuinhers to 
use when preparing enterprise or partial budgets. 

For most activities, fewer donkeys were used in a traction team than were 
cattle, as can be seen in Tihle 2.14. 
 For example, six cattle were most

frequently used for ploughing, compared to four donkeys. Either two or four 
donkeys were used for 'the various, t iansport and gathering activities, while 
four or six c.trle generally wete used. For both cattle and donkeys, more 
animal- uaily were used when ploughing than for the other activities. 

Any analysis of the number :f animals by village did not reveal any
significant differences. For all activities combined, Shoshong households 
used an average of 5.6 cattle compared to 6.5 by Makwate households. When 
using donkeys, Shoshong households used an average of 4.3 animals compared 
to 3.1 by Makwate hous-7eholds3. There was, however, much variation and no 
consistent patterns from activity to actji-ity. 

TABLE 2.14: 	 NU1PU3ER OF TIMES DIFFERENT NUMBERS OF HOUSEHOLD 
ANIMALS WERE USED BY ACTIVITY AND TYPE OF ANIMAL 

TRANS- FETCH GATHER COLLECT
 
PLOUGH PLANT HARROW PORT 
 WATER WOOD THATCH
 

Cattle: 
1 3/a -- 0 0 0 0 0 
3 2 -- 0 	 00 0 0
 
4 4 
 -- 1 16 6 3 2 
6 35 -- 150 2 2 2 
8 13 -- 0 3 03 0 


10 1 -- 0 0 0 
 0 0 
12 7/b -- 0 00 0 0
 
Average 6.7 4.0
-- 5.2 5.5 4.8 5.0 

Donkeys: 
2 0 4 
 -- 98 21 65 0 
3 0 0 -- 3 1 0 0 

49 0 -- 104 68 39 3 
5 0 0 
 -- 32 13 10 0 
6 0 0 -- 19 0 3 0 
8 18 0 -- 0 	 20 0 
Average 5.1 --2.0 	 3.5 3.7 3.1 4.0
 

a. In cases where small, odd numbers of animals were reported,
 
household animals generally were 
combined with non-household
 
animals to form a single larger team of 6 or .8 animals. 

b. Two teams of six animals were used at the same time.
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For purposes of ent erprise analysis, it would be, most appropriate to assumethe use of six cat te ard four donk-eys;, regardiess of activity. The second 
best assump~t Ln would be eight cat tIe for ploughing and four cat tle fortran sport. The-re is no altenatCeasnabieive tou fou r d nkeys for 
ploughing, but two i do 1.;- ro' I9 rea eonably be used for transport 

Table 2 . I }r,,ws the r'''. er of house heollU bil' atd non-member,- who worked 
with tract ion animaiI; when cat te weIVrU used. 71he n ombe r of household
members ranged from zero up to five for p1ougl1n . For the remaining
activities, at least onr household member was: alway involved.
Non-househoid memb er, were, i nvol ved me o than hal f of the time traction was 
used for ploughing, but rarely for the other acti vities. 

Ove ra .'I, mo, e o pl1 L:i n vol ved when plough ing than for the various 
t ransprt ,nU ga ther iug activities; jll5;st ever t ,r(iLe for, plougllng comparedto two to two and one-half for the other act iv it (,s. It appears that the 
best a'ssumption for enterp i e analysis would be three people for ploughing
and 
 two people for the other activities. Althouph greater numbers of people 
were sometimes involved, this is; because people tended to trade off, resting
in between being actively involved.
 

TABLE 2.15: NUMBER OF TIMES DIFFERENT NUMBERS OF 
PEOPLE MANAGED CATTLE BY ACTIVITY 

TRANS- IKETCII GATHER COLLECT 
PLOUGH PORT WATER WOOD THATCH 

Household: 
0 9 0 0 0 0 
1 14 7 5 3 0 
2 12 17 5 2 2 
3 18 7 1 0 2 
4-5 12 3 0 0 0 
Average 2.2 2.2 1.6 1.4 2.5 

Non-Household: 
0 28 24 9 3 4 
1 
2 

19 
5 

6 
2 

2 
0 

1 
1 

0 
0 

3 12 0 0 0 0 
4-5 1 0 0 0 0 
Average 1.1 0.4 0.2 0.6 0.0 

Table 2.16 shows the number of people 
 involved when using donkeys. In
general, fewer people managed 
donkey teams than was the 
case for cattle
 
teams. For example, in many cases only two 
 people were involved with
ploughing and one 
 person for the various transport activities. Otherwise,
 
the patterns noted for cattle held for donkey teams 
as well. Specifically,
more people were involved when ploughing compared to other activities, and
 
the proportion of non-household members was 
greater for ploughing.
 

The best assumptions for human labour when budgeting donkey traction use are
 
not clear. For ploughing, 
 either two or three people could he reasonably
assined. Based 
on field observations, however, 
two people were the most
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frequent with perhaps a third person rotating in. 
 For the other activities,
 
one 
or two people might be assumed. One would perhaps be the bestassumption since only one person generally is required to drive a donkey
 
team even if two people are present.
 

TABLE 2.16: NUMBER OF TIMES DIFFERENT NUMBERS OF
 

PEOPLE MANAGED DONKEYS BY ACTIVITY
 

TRANS- FETCH GATHER COLLECT
 
PLOUGH PORT 
 WATER WOOD THATCH
 

Household:
 
0 0 5 2 3 0 
1 31 202 71 70 2 
2 12 42 27 35 0
 
3 8 
 4 3 10 1 
4-5 16 3 0 1 0 
Average 2.2 1.3
1.2 1.5 1.7
 

Non-Household:
 
0 28 213 90 91 2 
1 23 37 13 25 0
 
2 16 5 3
0 1
 
3 0 1 0 0 0 
4-5 0 0 
 0 0 0
 
Average 0.8 0.2 0.1 0.3 0.7
 

2.4 SYNTHESIS
 

Only two-thirds of the 27 households monitored used traction animals during

the 1983-84 season. Higher proportions of male-headed and richer households
usod traction animals than did female-headed and cattle-poor household 
respectively. 

Ploughing was done by the 
 greatest number of households but the most
 
frequently 
 done traction activity was transport of people and goods.

Transport and gathering of firewood and water donewere regularly throughout 
the year while ploughing was concentrated in just three months. As a
result, non-fieldwork uses of traction animals accounted for nearly 
two-thirds of the traction hours. 

Cattle and donkeys provided almost the same amount of traction hours for
 
ploughing, but douikeys were used most of 
 the time for transport and

gathering activities. Consequently, donkeys accounted for 65 percent of the
 
overall traction hours. The relative importance of cattle versus donkeys
 
differed by villages.
 

Both cattle and donkey 
 traction animals were undertilised throughout the 
year --- as indicated by the small number of hours used -- and were 
infrequently used to help other households. The prospects for greater

utilization are greater for donkeys since they can more easily be used for
 
non-fieldwork activities.
 

From a policy perspective, the main implications of the findings are that
 
relatively 
more emphasis should be given to transport relative to ploughing,

and to donkeys relative to cattle than is currently the case.
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TABLE 2.AI: NUMBER OF HOUSEH-OLDS DOING ACTIVITIES BY MONTH
 

November 

DecemDer 

January 

February 
March 

April 

May 

June 
July 

Au gus t 
September 

October 

TABLE 

Shoshong: 
Cattle 

Donkeys 
Makwa te: 

Cattle: 

Donkeys 

Both: 
Cattle 

Donkeys 

TRANS--


PLOUGH PLANT HARROW PORT 


7 1 0 4 
11 1 0 1 
14 1 1 7 


0 0 0 7 

0 0 0 8 


0 0 0 8 

0 0 0 10 


0 0 0 9 

0 0 0 8 


0 0 0 5 

0 0 0 3 


0 0 0 2 


2.A2: NUMBEP OF TIMES ACTIVITIES 
BY VILLAGE AND TYPE OF 

TRANS-

PLOUGH PLANT HARROW PORT 

36 0 1 20 


1 3 0 147 


29 0 0 14 

66 1 0 109 


65 0 1 34 


67 4 0 256 


FETCH GATHER COLLECT
 

WATER WOOD THATCH
 

0 3 2 
0 2 0
 

0 0 1 

3 7 0 
4 7 0 

5 7 2
 
4 8 0 

6 6 0 
5 8 0 

5 6 0 
1 6 0 

2 1 0 

WERE DONE 
ANIMAL 

FETCH GATHER COLLECT 

WATER WOOD THATCH 

4 1 4
 

50 34 0
 

7 4 0 

53 85 3
 

11 5 4
 

103 119 3
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When animal traction use was monitored duing the 19 84,,iseson, only 17'of 
27 ouehodsusdanialtraction at; any time,,. ny,r sac tion' 

aouseholds re-u ay 20 occasions ',uring the entire y-ear., Because o fw 
houehld weual usdanimal,,tacin the' format' for'. mntor6trci, __a cyne__ ouyy the-7m ''' toring 'su~rveys-.~were administered In theAtivitySre th frequency *of!':traction ue~

*was~.monitored monthly. , for' a"re1atively large, representativ'e sample of .5Ohueholds.' More det-iled'd4!thogd __.0 ractio -use~by'12draugh-otolna ht1-conerilsedng r~jnhouseholds were generated Iho'hasihtyrvsdk~VRU
Survey.< ;
 

"«<'This section 'summarizes findings from the <Activity Survey. 4<Section 3.1'l~4< 
csoves the frequencies of taction use for various activities. Sect3.o 3.2'frquecie the variousshow th ofuse for types of traction used. Th'e
-Profile of traction uE I, patterns should be representative of the farming,
population in Shoshong and Makwate. 
 -"'I 

S3.1 FREQUENCIES OF USE 

Frequencies of traction use by period for October 1984 to September 1985 are 44summarized in 3.1. figures theTable The 
 :in table refer to
household-month~s. There were a total of 553 observations, an average of 46
 
per month.
 

4; TABLE 3.1: FREQUENCIES OF TRACTION USE: 4 

OCTOBER 1984 TO SEPTEMBER 1985 4 

- NOT AT 'ONCE/WEEK' MORE THAN >' 

4. - ALJL < OR 4LESS ~4ONCE/WEEK 
CPct. Household-Months)

HOUSEHOLD TRACTION4 
44 

FIELDWORK:
 
January to March ~ 66 19 < 4.,'15 


4~4 4; 
 492 '7 44 
4'.Apri'l to'June 

-4' 

July toSeptember ,99 1 04O 
October to December' 477 16 474

TRAN~SPORT:,4~
 

4 44 ':;April to June 
 '< 58' - .-2t, ' .21
 
4444 Jd.1y 4to September' 70 , 18 12
 

o44o4er to December 67< 20 4134<4
 
4,','' <'ON-HOUSEOD TRACTION4
 

<4; 4~44~ <;..4~4''44 Janua~ry,,to March 87 4404 ~ 4444'~ 

44'~44j'%~44. 4April to-June '99\ < 4~4~44>~~4July to S ptember lo0b '4 

&'" 

44'~ 
October'4to Dec'ember' ' 5 294 '~4< .,<TRANSPORT: ' 4

4 ~4 44'44 ', '' 4~~4'4 
4444444' January, to,' March 493 

4 4
<4 74''"- 0
 

444 to<
'July 100 04~'-4-O''''~'' 0 
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use of' household~ tractionr onThe' mnost~ commn atio n 'act y was5 
trasprt Smeus1ta~o~hueodraciofl on transport was recorded-i more~ 

t-(han-, 30i percen t hh sehold-ifltbs. Fe ouseholsuen ,hoeod 
~tato f' ~risot~The 6&J'fr6qujent! use of non-.household tract Lon 'for 

~~am b periodwhen sevea lhouseholdsr6tt]ecme 

to mak~e their' seasonal, migrati.on to the 1' dsae ' tansort, iordIerhir 	d 


H'~iousehold_ traction .,:was 'used more frequentl 'forl"fedo thn, was<, 

4* non household' traction. Regardless of source, fi~ldwork uses ofstracton," 
cropping, season.,,.Ti is because " ' 

,the',concentrated in early part of the
Swere 

I${$tractiofl 	is used' almost&exclusiey for ploughing. 

>7Perhapssmost''notable about Table 3.1 is 'how infrequently traction was (used.,,
 

-As~ transpqrt n
4~de frm liousehold" r~ 
p~ traction 'was used 'only 'irreguilarly. -wThis confirms the pattern, fpowng 


Sui-vey sample 'durin~g the .1983-84 season . -Inidentified 	 for 'the MVRU. 
more than 90r addition,'Jno use, of non-household traction was reporte'd in 

Even for household traction on tra~nsport,,"percent of, the household-months. 
7'there were no periods of the year in which'traction was used in more than, a 

third of the household-months.4
 

household types is presented in
An assessment of traction use by village and 

Table 3.2. The, table only distinguishes 'between use and non-use since few 

households used traction: regularly. " 

TABLE 3.2:' 	 USED. TRACTION AT LEAST ONCE.DURING THrE 

MONTH BY VILLAGE AN'D HOUSEHOLD TYPE'' 

'~-- FIELDWORK--' -- TRANSPORT--
HH/a NON-HH HH NON-HH 

VILLAE:p(Pct. 	 of Household-Months) 

' 
' 	 Shoshong .3/b 7 27/b 10 

Makwate ,23 3 Y 51 .6 

GENDER OF HEAD: 21b 54/ 

8
Female 7,6 


'CATTLE ASSETS: ~
 
0-35 ~ 17 6 	 35 9 

38 7>35 	 16 5 

S7.ALL 	 HOUSEHOLDS, 17 5 3. 8 

a.IHH -household "'owned tractioni; NON-HH 

non-household traction." A 

b. 	 in wiich t'ractionroprtin'shousehold-months 
sedu r significantly : 

sub-grouns at. >.9 91confidence level. a
( AAVq"""" 

No 	ignfiantdiferncswrefound' with reference t~o the use of~I~' 

1or~ transport.A Control of~
nA.on-oshl trcin eihrfr fieldwork 
assets wasA not- associated :with any type1 of tractioni uise." There~were, , 

however, significant 'differences byA village and gender of household head-in; 
Makwa't e andmale-headed' househods'us'e& 

Scattle 

these f :housebocld~ traction.~ 
-morei frequently than did Slioshongt and- "female-headed'their traction 
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households, re<;pectively, for both transport and fieldwork. In Makwate,household traction was used for transport it. more than half of thehouse hol d-moton th:,. 

3.2 TYPES OF TRACTION USED 

An overvi 0.W 0f Lhb types of traction used in 1985 is given in TableThe perconta 3.3.t: 01 lusehld-months aret ractico woo used. based only on months when any 

The udi - ype.,ny of household t. .acti,.,n wcre donkeys,f i eld-,:v for bothtrans port. Donkeys were us ed inhouryi tw--th I ri:'ii. of thei ; i.n h.wsh iny household tract ion war-; ued -r f*CldWCorkwere andus,- fr tran5'po0 t i- :eo thanI !rent73 tHousehold tt.e were 
I1 oonths I Iho._.', i ,Us-ed for fJedwurk in no i i 3 .'rc-rtof thehousehUlI- :,onti1,: but were 
 us ed little for transport
 

TABLE 3.3: TYPES OF TRACTION IJ',D WHEN USED 

----- HOUSEHOLD U > ' . ... NON-HOUSEHOLD USE---DONKEY CATTLE T,RACTOR DON<EIY CATTLE TRACTOR 
(Perc en t :f 1h> I- ontd~s/a)

FIELDWORK
ALL 65/b 29 8 25 19 69
 
VILLAGE: 

Shoshong 
 51 36 16 
 19 19
Makwa t e 7378 22 0. 50 0 50GENDER OF HE AD:
 
Male 
 62 30 9 19 24Female 7183 17 0 36 64 0CATTLE ASSETS:
 
0-35 

> 35 

88 0 38 29 52 
14 

26 
 53 
 21 
 0 
 0 100
TRANSPORT 

ALL 77 14 10 81 2 17 
VILLAGE: 

Shu,T-hong 67 14 21 75 3 22Nakwa t e 86 14 0 100 0 0EN ER 01 'EAD 
Male 73 15 12 79 3Female 1894 
 6 
 0 
 85 
 0 
 15
CATTLE ASSETS: 
0-35 
 92 
 8 
 1 
 84 
 3 
 13
> 35 53 
 23 
 24 
 75 
 0 
 25
 

a. Based only cn household-months when any tractioneach was used, withactivit, and householdS epa versus non-househo;draOt el traction treated . 
b. Proportion_ o: o oure than 100 since srme households used morethan a sing.-_, typo of traction during any gi ven mnth. 

Tractors were the most frequently used non-household
Donkeys traction for fieldwork,were the niost common non-household tractionHousehold owned used for transport.tractors were used only in Shoshong and byricher households, whether 

male headed andfor fieldwork or transport. Non-household 
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tractors were also more commonly used for fieldwork in Shoshong and by male
 
headed and richer households.
 

3.3 SYNTHESIS
 

Findings from the 1984-85 season confirmed several patterns identifled 
during the 1983-84 season. For example, the figures on traction use
 
frequencies highlighted the importence of donkey traction for cart use, both
 

household and non-household. Also, there again were substantial differences
 
in the types of traction used aosociated with village and household types.
 
An important new finding from the 1980-85 survey was the importance of
 
tractor hire for fieldwotk. 

The patterns of t ractdon use makl it clear that traction resources were 
underutili;ed. There is a need for research on post-ploughing options for 
the use of traction in fieldwork. It would also appear that there is less 
shari ng of traction resources among diffeient members of the farming 
community that has often been thought to be the case in Botswana. 
Additional information is needed on the various constraints which prevent 
traction owners from using their animals or tractors to help (including 

hiring out to other houseL.oids). 

File:SWM.392/WP.22C - 21 - Date:18/8/88
 

File:SWM.392/WP.22C


4. DRAUGHT CONTROLLING HOUSEHOLDS: 1984-85
 

This section presents findings on tract on u-;e dur ing the 1984-85 seaso,the 12 draught-controLlin byhousehoid,. In ATI P term in logy, "draughtcontrol" means tha t a household not only hi-: 'icr's to dia ugnLhthas control cV er docic;-;snn but that itas to how and whi d.,U'Lt resour used.Th e 1983 Drau'ht Ar ianagoments Survey ;Ldowed hator managed traction In1159 hotsu. ]cus-, ownedhave draught control [Baker, 198pl]. The IaIIe survey,as well as 1983the Crop Panagement Surveythat draught [Bake-, 1988d1J, :;hoed, however,control is not a siSpe i;ue Sveral drau-'ht-controllinghouseholds, for example., use miiultiple tracti on types in an,, gven seasonsome of which m'ght n( t be cont rol led. 
--

Also', many draught-controllinghousehold face pa: t i 1 con "tran t on theiir control because they ,1 ol igh forrelatives an u I hb ura " 

The analysi a int' is 1cr, 0s feaevera the quenIci of various tractionactivitire:;, , r- ;pent (;n UIffe Ie wt Lvities, number o. aniaiM , ;n11be)o0 1 of ; *<,p1 
used*. and . -ca.. f modifications made in the survev form used forthe 198,1- 85 seaso cm-nr,e c()I:pehen- ive data aro prest'ented on householdVR r, I ; non-houl ,ll'ld usc-s: ,f tnaction, and draught access patterms (comparedto Section 2). itj , 1 ro_ presented on anim.al traction gathering tires. 

4.! HOW iwinJg TRACrTION 

All 12 house.,ehoibe; traction animals or tractors for household fieldwork,transport of pods ,nd people, and gatheringhouseholds of water and firewood. Sevend-id fi ,:dw,irk f;- other bouseholds, five in Makwate but only twoin Sho,:hong. F,.u1 households (lid transport for other households, th ee inSho sho ng. 

Traction was 
 used more than twice as 
often by the Makwate households, as is
shown in Table 4.1. 
 Each Makwate household used traction an 
average of 123
times during the year, compared to only 52 times by Shoshong households.
 

TABLE 4.1: FREQUENCY OF USE FOR EACH ACTIVITY 

-- FTELDWOPK-- HH WATER NON-HH
HII NON-HH TRANS. & WOOD TRANS. ALL
 

TOTAL T-14ES:
Shoshong 76 17 68 119 
 30 310
Makwa t 169 61 192 309 9 740Both 78 260 428 39


245 

1050
 

PERCENT OF TII'WS:
 
Shoshong 
 25 5 22 38 10
Makwate 
 23 8 
 26 42 1
Both 
 23 7 
 25 41 
 4
 

TIMES PER HH:/a

Shoshong 
 12.7 8.5 
 11.3 19.8 
 10.0 51.7
Makwate 
 28.2 12.2 32.0 
 ')1.5 9.0 
 123.3
Both 
 20.4 11.1 21.7 
 35.7 9.8 
 87.5
 

a. 
Average number of times per household which did each activity,

except for "all" column which is based on all households. 
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Despite the difference in traction hours, the patterns of traction use by 

activity were quite similar in the two villages. In both villages, the most 

common use of traction was fori gathering water and firewood. Transport and 

gathering activities accounted fer 70 percent of the times that traction was 

used. F i eldwc)rk work accounted for 30 percent, compared to only 20 percent 

during the 1983-8!, (1 2"e n Only a small part of the di fference is 

attributabl, tj tLh - wt float tractor uses were monitored during the 19841-85 

season a, well a :; animal traction. The main part of the difference stems 

from a greater amount of post-plant ing rain during the 1984-85 season. 

Table 4.1 clearly shw that moost of the time traction animals and tractors 

i t was for the benefit of tre monitored households.were used, 
Nevertheless, tact ion was us:ed for other hoL.o'eholds just over 20 percent of 

the time. This i s substantially higher than the nine percent found for 

1983-84 season. The higher figure for the 1984-85 season mainly is due to 

the sample coiposit ions. Daught--controlling households obviously are in a 

better position to do tracti on activities for other households than are 

draught-dependent honseholds 

Table 4.2 summarizesl data on traction hours. Even though fewer households 

were monitored during the 1984-85 season, the number of traction hours 

reported was substantially greater than during the 1983-84 season. Somewhat 

more hours were spent on gathering while about the same number of hours were 

spent on transport. The main difference between seasons was in the hours 

reported for fieldwork. Nearly 1100 hours were spent on fieldwork during 

the 1984-85 season, or 91 hours per household. Consequently, fieldwork 
accounted for 50 percent of all traction hours, 38 percent on househcld 

fields and 12 percent: on fields belonging to other households. In the 

1983-84 season, for contrast, only 35 percent of animal traction hours were 

spent on fieldw;_rk. 

TABLE 4.2: HOURS SPENT ON EACH ACTIVITY 

-- FIELDWORK-- HH WATER NON-HH 

11H NON-HH TRANS. & WOOD TRANS. ALL 

TOTAL HOURS:
 

Shoshong 290 76 160 218 84 828
 

Makwate 
 805 271 365 598 32 2071
 

Both 1095 347 525 816 116 2899
 

PERCENT OF HOURS:
 

Shoshong 35 9 19 26 10
 

Makwate 39 13 18 29 
 2
 

Both 38 12 18 28 4
 

HOURS PEI' USE:
 

Shoshong 3.8 4.5 2.4 1.8 2.8 
 2.7
 

Makwate 4.8 4.4 1.9 1.9 3.5 2.8
 

Both 4.5 4.4 2.0 1.9 3.0 
 2.8
 

HOURS PER HH:/a
 

Shoshong 48.3 38.0 26.7 36.3 28.0 138.0
 

Makwate 134." 54.2 60.8 100.0 32.0 345.2
 

Both 91.3 49.6 43.8 68.0 29.0 241.6
 

a. Average hours per household which did each act .vity, except for "all" column
 

which is based on all households.
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17he hours per use consistently were IeLs during the 1984-85 season. Whentraction was used for fieldwork, the average was 4.5 hours per use. This compares to 5.2 hours during the 1983-84 season. The difference in partstems from the inclusion of tractor ploughing during the 1984-85 season.
The average time per use for transport and gathering activities was aroundtwo hours per use. This compares to about 2.5 hours per use during the 
previous season.
 

Makwate households 
used their tractio, more hours for every use. In fact,

Makwate households spent nearly 
 Liroe times as many hours as did Shoshonghouseholds 
 on household fieldwork, transport and gathering. The gap was 
much smaller for non-household traction uses. 

Table 4.3 shows a profile of traction tiie by month, both frequencies and the
number of hours used. In general, the seasonal pattern observed during the1984-85 season was similar to that which occurred during the 1983-84 season.
During November, December and January, the main use of traction was forfieldwork. During these months, the use of traction for transport and 
gathering activities generally was less than i n the remaining months.Following January, the main uses of traction were for transport andgathering. However, 
unlike the 1983-84 season, traction was used for
 
fieldwork in every month except July.
 

TABLE 4.3: NUMBER OF TIMES AND HOURS PER ACTIVITY BY MONTH
 

--FIELDWORK-- HH 
 WATER NON-HH
 
HH NON-HH TRANS. 
 & WOOD TRANS. ALL
 

NUMBER OF TIMES.
 
November 46 10 30 
 11 0 97

December 
 62 4 
 7 
 26 3 102

January 96 28 
 7 41 0 172
 
February 
 7 3 44 26 0 80March 9 8 35 54 11 117 
April 2 4 
 25 56 
 4 110

May 15 
 0 36 56 
 6 93

June 8 1 19 25 5 
 58

July 0 
 0 8 37 1 46

August 0 5 8 
 28 0 
 41

September 0 
 14 16 34 
 2 66

October 
 0 1 25 34 7 
 67


NUMBER OF HOURS: 
November 212 48 
 44 
 24 0 328
December 
 271 26 5 39 
 3 345

Januarv 498 172 
 14 71 
 0 755 
February 27 13 86 33 0 159
March 
 18 45 86 92 49 290
 
April 
 4 12 76 119 12 223

May 45 
 0 76 131 11 263
 
June 
 18 3 50 56 
 15 142

July 
 0 0 26 
 76 .2 104
 
August 0 
 8 20 44 
 0 72
September 
 0 18 13 65 5 101 
October 
 0 3 30 67 19 
 119
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There was greater seasonal variation in the 1984-85 season compared to the 
prior season. In January, for example, traction was used for 755 hours, 
more than twice as much as any other month. Throughout the year, traction 
was used an average of 241 hours per month, but was used for less than half
that number of hours in July through October. Traction was used least often 
during summer in the 1984-85 season -- a,: opposed to spring in the 1983-84 

Sixteen percent of traction hours were for for non-household fieldwork or 
t'.Lmsport. The reasons for non-household uses of traction are surmmarized in 
Table 4.4. For transport and fieldwork combined, hiring out and cooperative 
arrangements accounted foi the same percentage of non-hcuse!old uses. In 
terms of hou cooperative were01, arrangement c the main reason for 
non-household traction uses -- as it was during the 1983-84 season. 
However, the importance of hiring ias much greater in the 1984-85 season 
relative to eithce cooperative arrangements or helping relatives than it was
during the previous season. In fact, more hours were spent on non-household 
transport due 
 to hiring than due to cooperative arrangements. Overall, one 
of the most surprising findings waE; how little time was spent helping 
relatives, less than four hours per household over the entire year. 

TABLE 4.4: REASONS FOR NON-HOUSEHYLD USE 

FIELDWORK TRANSPORT BOTH
 

PERCENT OF TIMES:
 
Hired Out 46 
 46 46 
Coop Arrangement 44 49 46 
Family Help 10 5 8 

PERCENT OF HOURS:
 
Hired Out 36 53 41 
Coop Arrangement 52 41 49 
Family Help 12 5 10 

Table 4.5 gives follcw-up information on the origin and destination in cases
 
where people or goods were transported, or traction was used to gather water
 
or 
wood. The most common use for traction was trips to cattle posts, either
 
from the 
 lands or the village. This is a dramatic difference from the
 
pattern found in the 1.983-84 season in which either the lands 
or the village
 
were the origin or destination in most trips. The difference is 
partially

due to the fact that 416 hours, or 51 percent of the total hours spent 
on
 
non-household transport involved 
 trips to or from cattle posts. Excluding

those hours, then trips to, from within
or the lands accounted for 44 
percent of transport and gathering traction hours -- which is the same 
percentage as in the 1983-84 season. Nevertheless, transport to cattle
 
posts was relatively more important in the 1984-85 season even when just
 
considering household transport.
 

The average hours per use were 
the least for trips within the village and
 
within the lands, as would be expected. Trips from villages to the lands
 
took an average of two hours. 
 Trips to the cattle post only took. slightly
 
longer, and ave.:age of 2.2 hours. The average time required to 
go to the
 
cattle post was only as low as it was because the Makwate cattle posts 
are
 
quite near the village. Most of the trips to other villages were made by
 
Makwate households to Machaneng for shopping parposes.
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TABLE 4.5: WHERE TRANSPORT GOODS, PEOPLE, WATER AND WOOD
 

HH WATER NON-HH
 

TRANS. & WOOD TRANS. ALL 

PERCENT OF HOURS:
 
Between lands and village 42 22 
 30 30
 
To/from cattle post 
 48 51 30 
 48
 
To/from other village 
 4 4 8 4 
Within lands 
 5 18 32 14
Within village 
 <1 5 
 0 3
 

HOURS PER USE:
 
Between lands and village 1.9 1.9 3.2 2.0
 
To/from cattle post 

To/from other village 

2.1 2.1 3.6 2.2
 
3.0 3.4 
 9.0 3.6
 

Within lands 
 1.9 1.5 1.9 
 1.6
 
Within village 
 0.7 1.2 
 0.0 1.2
 

4.2 HOW GAINED ACCESS
 

This section turns to the issue of draught access. Table 4.6 shows just how
 
complicated the determination 
 of draught control can be. 
 Of the 12
households 
 defined to have draught control, 
only nine used owned traction at
 
any time 
during the season and only three households just used owned
traction. 
 Three used managed traction, borrowed for the entire season. One
 
household reported access by family help. In that case, 
the son of the
female household 
head used his donkeys 
to help his mother throughout the 
season. Although- he lived at a separate compound with his own family, heoperated 
 as a member of his mother's household fci 
 fieldwork and transport.

Five households supplemented their traction by hiring, 
 three obtained
traction 
 through cooperative arrangements 
and six entered arrangements in
 
which 
 they combined owned animals with animals belonging to other households
 
in order to form a single traction team.
 

TABLE 4.6: NUMBER OF HOUSEHOLDS USING EACH WAY OF ACCESS: 

COOP FAMILY
 
OWN HIRE ARRANG. COMBINE/a HELP MANAGE
 

Shoshong (6)/b 4 3 
 1 4 
 1 2
 
Makwate (6) 5 
 0 2 2 0 1

Both (12) 9 3 3 
 6 1 
 3
 

a. Combine owned and non-owned traction to form one team.
 
b. Number of household monitored.
 

Table 4.7 shows the frequencies 
and hours for each way of access. Owned
 
traction 
was used only 58 percent of the time. 
 The two main alternatives to
using owned traction were: (a) combining owned traction animals with those.
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owned by another household to form a single team, and (b), using managed 
traction. Itn both situations, 
 draught control generally was maintained.

The was also true for the one household which frequently said access was due 
to family help. Five percent of the, time there clearly was not draught
control because of hiring or, in just a few cases, gaining access through a 
cooperative arrangcment. 

TABLE 4.7: FREQUENCIES A14D HOURS FOR EACH WAY OF ACCESS
 

COOP FAMILY
 
OWN HIRE ARRANG. COMBINE HELP MANAGE 

PERCENT OF TIMES:
 
Shoshong 12 
 2 1 26 24 36 
Makwate 78 0 1 
 11 0 10
 
Both 58 1 1 16 7 18 

TIMES PER HOUSEHOLD:/a
 
Shoshong 9 2 4 
 20 75 56 
Makwate 115 2 00 42 75 
Both 68 
 2 3 27 75 62
 

PERCENT OF HOURS: 
Shoshong 10 2 21
3 34 29
 
Makwate 79 1 0
0 8 13
 
Both 59 1 1 6
16 17
 

HOURS PER HOUSEHOLD:/a
 
Shoshong 20 18 176
8 72 123
 
Makwate 325 7 0
0 86 257
 
Both 190 8 
 11 77 176 167
 

a. Average for households which gained access in each way. 

The patterns for draught access were quite different between Shoshong and
 
Makwate. Owned traction accounted for only 10 percent of traction hours by

Shoshong households, compared to 
 76 percent of the traction hours in
 
Makwate. In Shoshong, combining teams, family help and managing each
 
accounted for than as as
more twice many 'ours using owned traction. The
 
pattern of draught access 
 in Shoshong was mainly attributable to three
 
households, one male-headed and two 
female-headed, which worked out various
 
arrangements 
with close relatives in order to establish draught control.
 
The multiplicity of arrangements was motivated 
by the weakened state of

cattle and a desire to gain 
 ac-ess to donkeys for transport. The poor
 
condition of cattle 21-o was 
the reason why three Shoshong households hired
 
tractors for ploughing. 

Relationships between traction activities and draught access are 
summarized 
in Table 4.8. For all household traction activities, owned traction was the
the primary mean of access. The three households which used minagtd 
traction accounted for a large share of the traction work for other 
households, both for fieldwork and transport. 
 This was because these
 
households occasionally did fieldwork or transport 
for the households which
 
had loaned them the traction animals. 
 The only hiring of traction was for
 
fieldwork, as a supplement to use of owned traction.
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TABLE 4.8: SOURCE OF TRACTION FOR EACH ACTIVITY
 

COOP FAMILY 
OWN HIRE ARRANG. 

(Percent 
COMBINE 
of Hours) 

HELP MANAGE 

HH Fieldwork 
Non-HH Fieldwork 

69 
41 

5 
0 

1 
1 

13 
19 

2 
0 

7 
40 

HH Transport 
Water & Wood 

57 
58 

0 
0 

1 
1 

18 
18 

15 
9 

9 
13 

Non-HH Transport 28 0 0 7 3 62 

4.3 TRACTION TYPES
 

This section summarizes findings 
on the types of traction used. Both cattle
 
and donkeys were used by seven households, while tractors were used by five

households. Makwate households only used donkeys or 
cattle; three used only

donkeys, one only used cattle, one used both.
and The pattern was more

complicated in Shoshong. One household only used donkeys, two only used
 
tractors, and one only used cattle. 
 One used both cattle and a tractor and
 
one 
used all three types of traction. Detdils by household are shown in
 
Table 4.A2.
 

Although several households used each type of traction, was no
there 

comparison in the relative importance of the various types of traction. 
As

shown in 
 Table 4.9, donkeys were used 80 percent of the time, and accounted
 
for 72 percent of traction hours. Donkeys were relatively more important in

Makwate than in Shoshong, but even in Shoshong donkeys were the most
 
important traction source. Cattle only wer 
 used 17 percent of the time and
 
tractors three percent of the time. 
 These figures both are lower than those
 
for the larger, representative sample reported in Section 3.
 

TABLE 4.9: FREQUENCIES AND HOURS FOR EACH TYPE OF
 

TRACTION
 

MIXED 
-- DONKEYS OXEN CATTLE TRACTORS 

PERCENT OF TIMES: 
Shoshong 61 29 0 10
 
Makwate 88 8 4 
 0
 
Both 80 14 3 3
 

TIMES PER HOUSEHOLD:/a
 
Shoshong 95 30 0 6
 
Makwate 131 28 16 0
 
Both 120 29 16 6
 

PERCENT OF HOURS:
 
Shoshong 48 39 0 12
 
Makwate 82 11 6 0
 
Both 72 
 19 4 4
 

HOURS PER HOUSEHOLD:/a
 
Shoshong 200 109 0 20
 
Makwate 342 118 64 0
 
Both 301 
 113 64 21
 

a. Households which used t.ach traction type.
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4,4 	 44V 

,, tep~was. made 'dring the 1984-85 seasons''to, determi.ne how..often cw
is cluedincattle, traction' team-.; -Table 4.9 shows thatwer 	 in moSt caeSwhen cattle were~ used"; 'th~e tea-is., owr'cmrsdolf oxen.~Olyto 

households Lboth--in Nawae 1soeii 7itifuded cows: in, tir 'tractioni:~ 
teams.~
 

Table 4.10 
shows which types of tractiLon were used in relation ,to'the mean~
rof ', draught acess.; Donkeys accounted -,for mos~t 'of, the traction hul..~.4 ~whenever owned,, mianaged, or,family'lielp'auh was used. In the~few caseswiLVhen these 'draught-contr'olling '.bouseholds 	4hired 'traction,.,teyhiretrcors. Tractors, also, accounted 6' 56 pecn tesalnmer 

f24 '6 percen 'o th 	
of 

sml'n1
r4>~J'traction' hours in which a cooperative 	arrangeir.nt was the means of access.,'j>14iThese 'hours' were due to oehuhldwhih gaiLned acces's to a tractor,~
because one 
'of the household' m 
I ers. was' a 	 tractor dri'r. "~The,-only access~""''~arrangement for which cattle- were the. important tract~ion type was,~~ combi~ning teams. 	

', 

TABLE 4.10: 	 TYPES OF TRACTION USED THROUGH 
VARIOUS ACCESS ARRANGEMENTS 

MIXED 
DONKEYS OXEN CATTLE TRACTORS, 

(Percent of Hours)

Own 
 77 13 6 3 

Hire 	 0 0 0 100~ ~'Coop Arrangement 34 90 	 56.. 
Combine 'Teams 

' 	
. 

62 0 2S 	 Family Help 
"37 

100 0 ' 0. 0 
Managed 86 10 4 0 

, Relationships between traction types anil activities are summarized inTableS4 Donkeys were used for more than,90 percent of the traction hours '~ ~'''spent 	 on' transport and gathering activities. 
 Donkeys also accounted for157 ' Spercent 	 of traction hours spent on household fieldwork and 45 percent of, ""ho nn-oseolfieldwork,'Oerl, 
the role" of doneys'.47' "rela tive '5o cattle was' even greater during the 1984-85 season than 	it'was "' 
drlgthe 1983-67,- season.'. 

. ' 
-

~TABLE 4. 11: TYPES OF TRACTIONUSED FOR' 
4 ~~THE VARIOUS, ACTrIVITIES 4 ~ A.. ,4.',' 

'4 	 ­ ~2HHA;Firdwoik,'k~ 4 ~ (Pecents ,of 4 Hours) 4 .-..
HH Fiedwok 444'~457~ 4444 35 f 2 5i 	 v"4'7 . 

4''~,'i 4",~HR Transpor-t~ ~'''' ~"91' 81 0' 


'.44.Non-HH Transport.">' 93 ~ 7! 
 '0 	 0o~ ' 
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4.4 NUMBERS OF PEOPLE AND ANIMALS
 

This section gives an overview of the number of people and animals used when.
 

doing various traction activities. Data on the number of people are shown
 

in Table 4.12. Table 4.13 covers the number of animals used. Both tables
 

distinguish between cattle and donkeys.
 

TABLE 4.12: NUMBER OF PEOPLE BY ACTIVITY
 

--- FIELDWORK-- HH WATER NON-HH 
HH__ .___"_' £Rk.. & WUOD TiANS.M-.. ALL
 

DONKEYS:
 
Times Use:
 

1 12 8 97 120 32 269
 
2 55 7 52 90 4 208 

3 51 13 34 96 0 194
 

4 or More 20 0 57 91 2 170
 

Average: 2.6 2.2 2.4 2.5 1.3 2.4
 

CATTLE:
 
Times Use:
 

1 10 4 3 2 0 19
 

2 35 17 7 18 1 78
 
3 30 23 3 2 0 58
 

4 or More 12 6 3 2 0 23
 

Average 2 6 2.6 2.5 2.2 2.0 2.5
 

During the 1984-85 season, there was little difference in the number of
 

people whether using donkeys or cattle. Regardless of traction types or 

activity, approximately 2.5 people were involved when using traction 

animals, This average number generally includes all individuals who 
participated in the various activities, not just individuals who were
 

dire-tly involved in driving the animal traction team. In comparison to
 

results from the 1983-84 season, slightly more people were used on average
 

for transport and gathering activities while slightly fewer were used for
 

fieldwork.
 

Fewer animals were used when using donkeys than when using cattle,
 

regardless of the traction activity. Four donkeys generally were used for,
 
compared to six cattle. The gap was even larger for the various transport
 

and gathering activities. Only two donkeys were used most of the time for
 

transport and gathering, while six cattle were used for these same
 

activities.
 

Based on Tables 4.12 and and 4.13, it would appear that two or three people
 

could be used for purposes of budget analyses. Three people might be most
 
appropriate for fieldwork and two people for the other activities.
 

Regardless of activity, six cattle would appear to be appropriate. For
 

donkeys, zwo animals should be used for gathering and tranrport activities,
 

and four animals for fieldwork.
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TABLE 4.13: NUMBER OF ANIMALS BY ACTIVITY 

-- FIELDWORK-- 11H WATER NON-HH 
H1I NON-HH TRANS. & WOOD TRANS. ALL 

DONKEYS: 
Times Use: 

2 14 1 177 274 7 473 
3 0 0 1 12 0 13 
4 102 27 54 85 14 282 

5 7 0 6 18 11 42 
6 0 0 2 8 6 16 

8 15 0 0 0 0 15 
Average 4.3 3.9 2.6 2.7 4.2 2.4 

CATTLE: 
Times Use: 

4 23 24 1 2 0 50 
6 64 26 13 21 0 124 
8 0 0 1 1 1 3 

Average 5.5 5.0 6.0 5.9 8.0 5.5 

4.5 GATHERING HOURS 

Few households regularly kraal their traction animals. As a result, it
 
often is necessary to spend some time finding and collecting traction
 
animals before they can be used. One of the objectives of the 1984-85 
season was to find out how much time is spent gathering traction animals 
whenever they are used. Findings are summarized in Table 4.14.
 

TABLE 4.14: HOURS SPENT GATHERING ANIMALS BY ACTIVITY
 

--FIELDWORK-- HH WATER NON-HH
 
HH NON-HH TRANS. & WOOD TRANS. ALL 

DONKEYS: 
Per Time Used .73 .81 .64 .61 .45 .64
 
Per Animal .17 .20 .25 .23 .11 .21
 
Per Hour Used .16 .15 .33 .32 .16 .26
 

CATTLE:
 
Per Time Used .81 .70 1.00 .88 1.00 .80
 

Per Animal .15 .14 .17 .15 .13 .15
 

Per Hour Used .18 .18 .34 .38 .13 .20
 

Each time that animals were used an average of 40-50 minutes were spent
 
gathering the animals. Gathering took slightly longer for cattle than for
 
donkeys, but this was due mainly to the fact that more cattle had to be
 
collected on most occasions. Gathering times were about half as long when
 
animals were used for fieldwork, as compared to when they were used for
 
transport and gathering activities. There were two reasons for the
 
difference. First, several households did kraal their traction animals when
 
the ani°,tals were kept in the lands area for ploughing. Second. gathering
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times generally 
were longer during winter, when transport was the primary
 
use of traction animals.
 

Table 
 4.14 shows that for each hour donkeys were used, 15 minutes were spent

gathering them. For cattle, approximately 12 minutes were spent gathering
for each hour the animals were used. 
 The ratio for gathering hours to use
 
hours was greater 
 for donkeys than for cattle boonkeys generally were used
for shorter periods than were cattle. 
 The ratios shown in Table 4.14
 
suggest that the amount of 
 traction hours used in crop enterprise budges
should be increased above actual work hours by 20 to 25 
petcent in order to
 
take into account gathering time.
 

4.6 SYNW.HESIS 

Findings from the 1984--85 VRU Survey revealed similar patterns in traction
 
use to those described in Sections 
 2 and 3. Transport and gathering

activities were as important fieldwork.
as 
 Donkeys were a more important

souICe of draught Than either cattle or tractors. Most of the lime traction 
was used, it was used for the benefit of the household. Significant
differences were agdin found between Shoshong and Makwate with reference tothe nu nber of traction hours, the relative importance of various traction 
activities and types of tracticn, and the means of traction access. 

Within the above patcem, there were rome small differences in traction use
 
between seasons. 
 more was1bor example, time spent on non-household usesduring the 1984--85 season than during The 1983-84 season. Also, fieldwork 
was relatively more important in the 1984-85 season, as were trips to cattle 
posts. Seasonal variation in traction hours was thegreater in 1984-85
 
season 
 than during the 1933-84 season. 

The 1984-85 survey showed that even draught-controlling households can have
 
complex draught access patterns, involving managed and combined traction
teams as well as owned traction. In addition, some draught-controlling
 
households supplemented owned traction by hiring or 
entering a cooperative
 
arrangement.
 

Gathering time was found to be substantial, and should not be ignored when
 
preparing crop enterprise or partial budget.
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4.AI: HOUSEHOLD RESULTS FOR TRACTION ACTIVITIES 

-- FIELDWORK--- 1111 WATER NON-HH 
1H NON-Hi TRANS. & WOOD TRANS. ALL 

TIMES USED: 
Shoshong: 

1 12 0 4 6 0 18 

2 5 0 39 44 1 89 
3 3 0 1 1 0 5 

4 10 5 8 15 1 39 
5 14 12 1 4 0 21 

6 32 0 15 49 28 124 
Makwate: 

1 25 0 77 115 0 217 

2 24 3 40 50 9 126 
3 43 14 6 4 0 67 

4 26 1 59 108 0 194 
5 21 37 3 14 0 75 
6 30 6 7 18 0 61 

HOURS USED: 
Shoshong: 

1 38 0 7 9 0 54 

2 27 0 84 81 4 96 
3 20 0 1 4 0 25 

4 59 33 24 44 8 168 

5 55 43 6 5 0 109 
6 91 0 38 75 72 276 

Makwate: 
1 113 0 153 235 0 501 

2 1il 13 110 155 32 421 
3 228 89 14 3 0 334 

4 118 3 60 126 0 307 
5 86 127 10 35 0 258 

6 149 39 18 44 0 250 

TABLE 4.A2: HOUSEHOLD RESULTS FOR DRAUGHT ACCESS 

COOP FAMILY 
OWN HIRE ARRANG. COMBINE HELP MANAGE 

TIMES USED: 

Shoshong: 
1 22 0 0 0 0 0 

2 11 1 0 2 75 0 
3 0 1 4 0 0 0 

4 0 0 0 39 0 0 
5 1 0 0 18 0 12 
6 2 3 0 21 0 99 

Makwate: 

1 136 0 0 81 0 .0 
2 123 0 3 0 0 0 
3 63 0 1 3 0 0 

4 194 0 0 0 0 0 
5 0 0 0 0 0 75 
6 61 0 0 0 0 0 

Continued next page
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Table 4.A2 (continued)
 

OWN HIRE 
COOT 

ARRA1NG. COMINE 
FAMILY 

HELP MANAGE 

HOURS USED: 
Shoohong: 

1 

2 
3 
4 

5 
6 

Makwa te: 

55 

13 
0 
0 
6 
7 

0 

7 
7 
0 
0 
9 

0 

0 
18 

0 
0 
0 

0 

<1 
0 

168 
63 
57 

0 

176 
0 
0 
0 
0 

0 

0 
0 
0 

41 
204 

1 
2 
3 
4 
5 
6 

330 

411 
328 
307 

0 
250 

0 

0 
0 
0 
0 
0 

0 

11 
3 
0 
0 
0 

170 

0 
3 
0 
0 
0 

0 

0 
0 
0 
0 
0 

0 

0 
0 
0 

257 
0 

TABLE 4.A3: HOUSEHOLD RESULTS FOR TRACTION TYPE 

MIXED 
DONKEYS 
 OXEN CATTLE TRACTORS
 

TIMES USED: 
Shoshong:

1 0 0 0 
 22
 
2 88 0 0 
 1

3 0 0 0 5 
4 
 0 38 0 1
 
5 0 
 31 0 0
 
6 101 21 0 3 

Makwate: 
1 217 0 0 0 
2 126 0 
 0 0

3 0 51 16 0 
4 194 0 0 05 55 5 15 0 
6 61 0 
 0 0
 

HOURS USED:
 
Shoshong:
 

1 0 
 0 
 0 55
 
2 189 0 0 0 
3 0 0 
 0 25
 
4 0 
 161 0 
 7

5 0 109 0 0 
6 210 57 0 
 9
 

Makwate:
 
1 500 0 0 0 
2 422 0 0 
 0

3 0 228 106 0 
4 307 0 0 0
5 229 8 21 0 
6 250 0 0 0 
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TABLE 4.A4: FREQUENCIES FOR SOURCE OF TRACTION BY ACTIVITY 

COOP 	 FAMILY 

OWN HIRE ARRANG. COMBINE HELP MANAGE 

(Percent of Times) 

2 1 16 2 14HH Fieldwork 66 

Non-NH Fieldwork 29 0 1 i7 0 52 

0 1 16 13 7
HH Transport 63 

0 1 17 9 14Water & Wood 60 
0 3 3 72Non-HH Transport 23 0 

TABLE 4.A5: FRFQUENCIES FOR TRACTION TYPES 
BY ACCESS ARPANGEMENTS
 

N IED 

DONKEYS OXEN CATTLE TRACTORS 
(Percent of Times) 

Own 86 8 3 4 

Hire 0 0 0 100 

Coop Arrangement 43 14 0 57 

Combine Teams 51 49 0 1 

Family Help 100 0 0 0 

Managed 83 9 8 0 

TABLE 4.A6: 	 FREQUENCIES FOR TRACTION TYPES 

BY ACTIVITY 

MIXED
 

OXEN CATTLE TRACTORSDONKEYS 
(Percent of Times) 

HK Fieldwork 57 32 3 8 

Non-HH Fieldwork 36 36 28 0 

HH Transport 92 6 0 2 

Water & Wood 93 5 <1 2 

Non-HH Transport 97 0 0 0
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5 CARTO6WERSHIfP 

aredpent moving Bi~aa sastnan tatrgbetween :t e lalids and~v lae 
1., a.~ ;ij,. 

areas. 'and gathering;.firwoo -'adwte.- This".ws sh~own'4i 

a ~ti ~~~~~6rv ave t tiii tme commuitments :(see~~aa ATIP [ 9 6 ) '~~dit~ n9 vWillages such as 'Shoshong.; lack of, tr n p 
i > 4 jt h s 1en ob rv d 4ields.'
fAj~ froeonildelays in planting and for premature abando 'et. of 

- In order 'to assess the potential advantages of including carts in the ALDEPprogrammne. a, subject survey on cart ownership was carried out in 1986questionnaire Tecovered cart 'acquisition, 4repairs 
 and maintnne
I'" pat, erns. Respondents n salowere 
akdwhether 
thyfelt thecars 
'ahelped, their households and whetier they would like
ALDEP. to see carts included in­Fifty-two cart-owning households 4were4 included 4in the-survey.

This section summarizes findings 
 from'the Cart 
 vey Sectioni5.2 i s on car't acquisition.current yvalue of Section 5.3 characterizes the condition and
carts. 
 Section 5.4 is on use patterns.
 

5.1 CART ACQUISITION AND VALUE4 
444 

Findings 
 on cart acquisition are summarized in Table.5.1.distinguish The databetween Shoshong 
 and Makwate houIseholds' and between households
havnF-
15orless
'4house'holds 
 cattle versus
were male headed, those with mo~re cattle.
so a suxual sub-division has Nearly ai'~
ot been included.
 

TABLE 5.1: CART ACQUISITION 

4 ' 

,''4 

p 7-VILLAGE---------- ATTLE-
SHOSHONG MAKWATE 

4 

0-15 1-6+ ' ALL 

NUMBER OF liOUSEHOLDS :34 18 30YEARS SINCE OBTAINED ~ 22 59 7 19 


71 
449HOWOBTAIND (70HH): 


Purchase 
' 
 -100Gift 61 8 91 8761 83, 8744

Homemade 
4.WHOM (%QHFROM OBTAINED H) 0 28 4'.134 54 91~ 44

,Trader 71 53Another 
'4 

Farmer 63 '68 4A 6542433OutsideBotswana 30 23 ' 27' -,4~ 

-i'4 

6 13 7, 9 -. 8 ~, 44 

I F 'PURCHASED: 
 44


.Price '(Pla)4 
4 ' 


4'4,~4'4 4' ' 4%.Purch-sedj Nev,' 440 288 ' -~312> 506 400-,-'.4-6' '50 >63 734 --.-- 67'-­
-'AJ:-How 
 Get Money 4 (ZHH) ~ 

4444'<'Sell ''44~-ivetk 
' - 4 

'-4, -44~'~
'4 - -534 Wage m e 27 5 7 1E p l oy m n t ,4 >4- "--'CUi ,i4 4 ~ ;- ' 4-

47'4mpomet 44<(2'~<4'~ 473, 50> ''Iv 
44 4Other -24 4' 444'384'44'4<<-'--20--

04-'44-4 25 44- f445 15 '4'4 

Fi
y 1j4K e. S A 3 5 W . 2 E -~~ 4 ' 7'- 36A-- 4 > ' ' ~ ~ 447 4 ' ~ 

http:This".ws


an average of nine years
The responding households had obtained their cart-


of the carts were obtained new. Most 
survey. Only two-thirdsprior to the 

-Jfts and nine percentof the carts were purchased. A few were received as 
new usually were purchased from traders or 

were homemade. Carts obtained 
a quarter of the carts had been purchasedfrom outside Botswana. More than 

used from other farmers. 

The average price of cart,,s (at the tsine of purcha'e ) was P400. Shoshong and 

on their carts, reflecting the purchase of
cattle-rich households spent more 
new carts nd the relatively greater use of four-wheel as opposed to 

When carts were purchased, the money generally came from
two-wheel carts. 
livestock sales or from wage employment. It would be difficult for 

many cat tle or a wage employee to generate the cash 
households without 


necessary to purchafs-e a cart.
 

5.2 CART CONDITION ASSESS14ENT
 

As part of the survey, cart ownercs and the ATIP enumerators carried out a 

are summarized in Table
joint assessment of cart condition. Findings 5.2 

TABLE 5.2: CON]DITION OF CARTS 

... VILLAGE- ---- CATTLE----
ALL
0-15 16+ 

(Percent of Carts) 
SHOSHONG MAKWATE 

AGE OF CART: 
< 5 Years 
5-10 Years 
11-20 Years 
> 20 Years 

38 
38 
18 

6 

39 
17 
22 
22 

43 
27 
17 
13 

32 
36 
23 

9 

38 
31 
19 
12 

CONDITION OF WHEELS/a: 

Poor 
Fair 

23 
58 

8 
59 

29 
54 

0 
67 

18 
57 

Good 19 29 18 33 23 

BODY CONDITION: 
Poor 15 29 21 20 20 

Fair 57 29 46 47 45 

Good 27 41 32 33 32 

RIGING CONDITION: 
Poor 32 35 41 17 33 

Fair 55 47 41 75 50 

Good 14 18 18 8 15 

OVERALL CONDITION: 
Poor 
Fair 

27 
50 

29 
53 

36 
43 

13 
67 

27 
50 

Good 23 18 21 20 20 

249 391 309
CURRENT VALUE (PULA)/b 356 221 

owner.
 a. Joint assessment by ATIP enumerator and the cart 

Thirty-one percent of the carts were more than ten years old, and this was
 

reflected in the condition assessments. Seventy-five percent of the carts
 

were judged to be in only poor or fair condition. The condition of the
 

carts owned by richer was most often in poor condition. Theridging 
Except for
households were consistently judged to be in better condition. 


Date:18/8/8
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the wheels, there were relatively minor differences in the conditions 
assessments between villages.
 

cart owneL"sThe weLe asked to estimate the amount the could get forcart if they their.er to seli it. The averageappro:ia tely estimated current value-7 )erCenL was P309,of the average acquisition pri" Theby - carts ownedt, : cLuIrite--Dooor householdsbut thO had lower estimated.ween current values,the acquisition and current value wathose hot Ir. U. also smaller for}'o:r-wheel carts were worth mcre, particularly four-wheeltract or- c3r1t LTrac tor carts wereP306 for foui--wieeI dontkey carts 
worth an average of P728, compared toand only P198 for two-wheel donkey carte. 

5.3 CART USE 

Cart owners were asked whether they have ever used their carts tofirewood gatheror water, or for transporttraders to and from the lands,or other villages. They were also 
cattle posts, 

household asked to distinguish betweenuse, use for the purpose of helping relatives 
on a or friends, and usefee basis. 
 Results are shown in Table 5.3. 

TABLE 5.3: 
 CART USE ACTIVITIES
 

- VILLAGE------ ---- CATTLE----
SHOSHONG 
 MAKWATE 
 0-15 
 16+ 
 ALL
 

(P cent of Households)HOUSEHOLDUSE
 
GATHER: 

Firewood 
 100 
 100 
 100 
 100
Water 100
85 
 78 
 80 
 86 
 83
TRANSPORT:
 
T/f Lands 
 97 
 100 
 100 
 96
T/f Cattle Post 98


44 2 7
50 
 /c
T/f Traders 73 46
71 
 89 
 80 
 73 
 77
T/f Other Village 3 2/a 94 60

HELP FRIENDS/RELATIVES 46 54
 

GATHER: 
ATrFirewood 41/a 
 83 53 
 59
Water 56


35 
 44 
 37 
 41 
 39
TRAN SPORT: 
T/f Lands 
 44 
 72 
 57 
 50
T/f Cattle Post 9 

54
 
28 
 10
T/f Traders 23 15
32 
 33 37 33T/f Other Village 27 

12/a 50 
 23 
 27 
 25
USE ON A FEE BASIS
 

GATHER:
Firewood 65 78 
 67 73Water 70 
53/a 
 ii 47 
 27 
 38
TRANSPORT:
 

T/f Lands 
 53/b 
 22 
 47 
 36 
 42
T/f Cattle Post 
 18 
 17 
 17
T/f Traders 18 17
53 
 33 
T/f Other Village 11/a 

50 41 45 
50 
 23 
 27 
 25
 

a. Differences between villages significant at 
.99 level.
b. Difference between villages significant 
at .95 level.
c. Difference between poor and rich significant at 
.99 level.
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for household 
The main cart activiti0s were gathering firewood and water 

members and goods between the village and use, and transporting househcld 
half the owners in order to move 

lands L -eas. Carts had been us ed by only 
to village. Less thanbetween the village and cattle post or go to another 

had over used thell carts on a fee basis for ny
half the cart owners 

Severity percent had collected firewoodactivity except collecting firewood. 


or a fee basis. For most activities, even fewer owners had used their carts
 

to help relatives or friends.
 

Nawl<ate had used their carts for nearly all the household and
More owners in 

used carts basis.
help activities. Hlere Shoshong owners had their on a fee 

A greater proportion of richer households had used their carts to go to
 

their cattle posts, mainly because poor households often do riot have cattle 

posts. Otherwise there were not significant differences in use patterns 

associated with household cattle assets. 

on the frequency of cart use per month, regardless of the reasonInformation 
5./i. The frequent was for transportmost usefor use, is presented in Table 

between the village and lands area. Households in Makwate used their carts 

lands. The second most frequentto thean average of 15 times a month go to 
water, followed by gathering firewood. Carts were
activity was collecting 

in Makwate than in Shoshong for all activities. Aside 
used more frequently 
from transport to cattle posts, there were not significant differences in 

the frequency of use associated with cattle assets. 

TABLE 5.4: FREQUENCY OF CART USE PER MONTH 

---- CATTLE--­----- VILLAGE------
ALL
0-15 16+
SHOSHONG MAKWATE 


(Times Use Per Month)
 

GATHER:
 
3.3 4.0 3.7
3.1 5.3
Firewood 


4.8 10.0 7.3 5.7 6.7

Water 


TRANSPORT: 
7.8 7.6 7.8
T/f Lands 3.6 15.4 

0.5 3.3


T/f Cattle Post 1.4 2.2 1.7
 

1.4 1.0 1.2

T/f Traders 1.2 1.2 


0.7 0.1
T/f Other Vil. 0.4 0.6 0.5 

5.4 SYNTHESIS
 

old and were not in particularly good condition.

Most carts were 


used regularly for collecting firewood and water,
Nevertheless, carts were 

cart ownership assists 

and transporting goods and people. As a result, 

farmers greatly. This is reflected in farmers' assessments of carts. Of
 

one said that their cart was a major help
the 52 owners interviewed, every 


to the household, and that their neighbours would be better 
off if they had
 

carts as well. Every respondent also agreed that carts should be included
 

in the ALDEP programme. In fact, nearly all the owners even said that they 

cart if carts were included in ALDEP. Carts are a good
would buy a newer 


investment for farmers, even without any subsidy, because they can be used
 

many years and retain a large share of their acquisition price 
even when
 

for 

quite old.
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6. TRACTOR OWNERSHIP
 

Tractors likely will be the traction of the future in Botswana but, atpresent, appear to be an underutilised 
tractor resource. Therefore, research onownership wab CaLried out in 1986 in order to evaluate how to help
tractor owners provide a better service to tractor hirers. 

Research 
 on tractors started with a Setswana language 
 record book.
Forty-four record 
 books were distributed to 34 tractoi owners.
participating Theowners 
 were selected 
on a quota basis from a sample frame of
owners assembled by ATIP village staff. Mixed results were
the record books. Mo.t obtained withowners recorded some information but only a smallportion did a complete job recording. Because of the problems with record
keeping, a Tractor Owner Survey was administered covering tractor
acquisition, maintenance and repairs, and use patterns. The questionnaire 
was administered to 22 tractor owners.
 

This section summarizes findings from the 
Tractor Owner Survey. Section 6.1
characterizes 
 tractor acquisition patterns. 
 Section 6.2 is on 
tractor use
patterns. Section 6.3 
is on tractor 
repairs and maintenance.
 

6.1 TRACTOR ACQUISITION
 

Findings 
 on tractor acquisition 
are summarized in Table 6.1. 
 The average
age of tractors 
was 
13 years. The current 
owners obtained their tractors an
average of 
 eight years prior to the survey. Only one-third of the tractors
 were obtained 
new. Nearly all 
 the tractors were purchased and most were
purchased 
 from traders in Botswana. One-quarter of 
the owners had purchased

their tractors in 
South Africa.
 

TABLE 6.1: TRACTOR ACQUISITION
 

NUMBER OF HOUSEHOLDS 22
 

YEARS SINCE: 
 IF PURCHASED:
 
Obtained 
 8 Price (Pula) 5397

Manufactured 
 13 
 % New

HOW OBTAINED (%HIiH): 33 
How Get Money (%HH):

Purchase 
 92 
 Sell Livestock 
 82

8 Wage Employment 


Inheritance 

18
 

FROM WHOM (%HH) : 
Trader 
 67 CURRENT VALUE 
 6095
 
Other Farmer 
 8
 
Outside Botswana 
 25
 

The average purchase price 
was P5397. 
 Most owners got the money to buy
their 
tractor by selling cattle. 
The rest 
saved money from wage employment.

The average current value of tractors was estimated to be P6095.
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6.2 TRACTOR USE 

Findings on tractor use patterns are presented in Table 6.2. The main uses 

of tractors were for ploughing, transport to the lands and cattle posts, and
 
to gather firewood. Less than half of the tractor owners had ever used 

their tractors for row planting, harrowing, gathering thatch, picking 
supplies from traders, or going to other villages. 

TABLE 6.2: TRACI'OR USE ACTIVITIES 

HH HELP FEE TIMES 
USE OTHERS BASIS PER 

(Percent of Owners) MONTH 

GATHER:
 
Firewood 92 17 33 0.7 

Water 63 13 0 3.4
 
Thatch 29 9 17 <0.1
 

FIELDWORK:
 
Plough 96 13 96 18.9
 

Plan t/Har row 38 4 17 4.7 
Destump/Fence 67 0 29 0.1
 

TRANSPORT:
 
T/f Lands 96 0 29 3.3
 

T/f Cattle Post 88 0 8 1.1 
T/f Traders 4 0 9 0.1 
T/f Other Village 38 4 8 0.1 

Tractors rarely had been used to help relatives or friends. Less than
 

twenty percent of the owners had ever collected firewood or ploughed to help
 

others, and these were the most common help activities. About the only
 
activity commonly done on a fee basis was ploughing. Most tractor owners
 

had ploughed on a fee basis at some time. However, nearly all the owners
 
said that they do not like to hire out, even for ploughing. Nineteen said
 

they were worried that their tractors would wear out too quickly if they
 

used them on a fee basis.
 

The fourth column in Table 6.2 shows the estimated frequency of use per
 

month, regardless of reason for use. The most common activity was ploughing
 
during the plough-planting months (October to February). Twenty-one of the
 

owners said that they use their tractors primarily during the cropping
 
season Throughout the rest of the year, tractors were used most frequently
 

for collecting water and going to the lands. Even these activities,
 
however, were done just over three times a month, on average.
 

6.3 REPAIRS AND MAINTENANCE 

Each owner was asked to describe any major breakdowns or repairs during the
 

time records were kept. In most cases, this was a period of eight months
 
before the survey. Findings are shown in Table 6.3.
 

Several owners reported chat they had experienced one or more major
 

breakdowns. Nearly a third of the trac'tors had had major engine damage, a
 

third had broken down due to electrical systems problems, and another third
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had had problems due to broken fuel or water pumps oz leaky gaskets. As aresult, 19 of 22 owners reported that their tractors had een unusable at 
some time. ialf of the owners said that their tractors had broken down for more than a month. Tils was a particular problem because most of the 
breakdowns came duLing the ploughing season. 

TABLE 6.3: TRACTOR BREAKDOWNS AND MAINTENANCE 

NUMBER NUMBER 

MAIN BREAKDOWNS :/a
Engine Damage 7 Drive Train 
Electrical System 7 HydL~uiis 2 
Pump/Casket Failure 8 

TIME BROKEN DOWN:
 
< 1 Week 
 3 > 1 to 2 Months 8 
I Week to 1 Month 5 > 2 Months 3 

MAIN REPAIRS:
 
Engine Overall 7 Gear Box 2 
Wheel Bearings 4 Clutch Plate 2
Replace Starter 
 3 Generator 
 2
 
Replace Water Pump 3 

WHO MADE REPAIRS:/b
 
Household Members 5 
 Non-HE- Mem.-Free 5 
Business 
 13 Non-HH Mem.-Wage 2
 

a. All responses refer to the period during which owners kept

records. In most cases, this was a period of eight months
 
before the survey.


b. Sums to more 
than 22 since some owners had repairs made by
 
more than one source.
 

To keep their tractors running, 
 the owners had had to make several major

repairs. Nearly 
 a third of the owners said that they had had the engine oftheir tractor overhauled 
during the year preceding the survey. In most 
cases, repairs were made by professional mechanics. To get major repairs
done, it generally was .,ecessary to get the tractor into Mahalapye (around
50 kilometres from Shoshong, where most 
tractors were located).
 

Because 
 of the severity of maintenance problems, most owners stressed 
improved servi.ce facilities and access to spares when asked about priorities
for government assistance. 
 Half the owners said there 
was a need for
 
well-equipped local garages or, failing that, Half
for mobile mechanics.
the owners aIss caucrndL that the government should either subsidize the
 
cost of spares and repairs or should somehow regulate prices to keep them
lower. A 
third of the owners said that lack of spares, not the price of 
spares, was their main problem. Finally, a third of the 
owners recommended

that the government consider subsidize the cost of diesel used for tractors.
 

6.4 S:2-THESIS 

Tractors were tremendously underutilised. The main reason is that many. of 
them were in poor condition. Breakdowns occurred frequently. When the
tractors were running, owners were too worried about breakdowns to feel free 
to use their tractors on a fee basis. Fear of breakdowns definitely has
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limited the response of tractor owners to the government tractor hire 
schemes (Drought Relief and APAP) and has reduced the effectiveness of those 
programmes. By increasing tnc eliective ce .... d for tractor services but not 
addressing constrsints on the supply of tractor services, the government has 
created a gapl which is either not being filed or is being filled by large 
scale, coMMOLcic, ta :vers from both Botswana and South Africa. This has 

important equity i:mplIcat .on s which should be addressed. 
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7. OBSERVATIONS ON DRAUGHT POWER( POLICY 

< The Ministryiof Ariculture curr ~. i's tryingt 
reol establish anticiesfr:'augt~ ~ NI-ower.~ The over- iding d'raught .power, poliy

isse ,Y te.ine,_t~tPPs~tKucture_.otrcto -ad b-es-blshe ferenttypes-of---­ens"o dagh-"a~e This importance'Sttms
obiul of this issue<obiouly tem 

rn
 fom the financial costs of the various sub'sidies now being
'~Provided through several farmer assistan ce programmes. 

'This section identifies and comments 
on draught power Policy issues.
Section, 7.1 
 characterizes recent trends in draught-power use and summarizes
findings 
 on the impacts of the ARAP and DR ploughing subsidieF, Seto 
 .
<Qiidentifies, and discusses various 
policy options. Section
:commdations on policy priorities. 
7.3 gives
 

S~
 
The observations presented in this section are 'based, 
on findings from
several~ surveys conducted between 
 1982 and 1987. The surveys which most
directly addressed issues relating to draught power policy were the 1983
Crop Management Survey, the 

and 

1983 Draught Arrangements Survey, the 1983-84
'1984-85 MVRU Survey, the 1985 Management Information for Plough-Planting
Survey, 
 the 1986 Tractor Owner Survey, the 1986,Cart Owner Survey, and the1987 ARAP/DR Assessment Survey. 

:7 7.1, DIAGNOSIS OF PATTERN~S AND TRENDS 

Over the past six 
 years, four subject matter areas 
have been investigated
which directly impact on draught power policy:
 

(a).How are household animals used for traction purposes?
 
(b).What 
 have been trends in traction use and draught access
ploughing? for1
 
Cc) .What is the availability of tractors and how much are they being used?
(d).What has 
 been the effect of the ploughing subsidies under Drought.


Relief and ARAP?
 

This section reviews 
 findings presented in 
the previous sections and in
other ATIP reports.
 

7.1.1 Use of Household Animals 

As Section 
 2 to 4 showed, 
 the main use of traction animals 
 is for
 
transporting' people, 
 godfrwo 
 n 
 water. Section 2, forexample,
 
were for transport. Moreover, traction is
1used for transport throughout the,~
ya wieploughing is, concentrated in three.m ,nths. 
 dragt oe
 

<~po c shoulid 
 ddress 4 ranspot uss,rnot jutpogig.
 

~There. are ,several constraints-on using cattle for traction~anid,, ti efore,~~" 

cattle for traction' For example, cattle5 are not widely us':fo
'~in~ beas rnsotpar oxcr hay bbecomerare. 5As a eut tracti
~on catranspre 

the. reproduictiv.e scapacity of'L herd '(relatidve to keeping "cows instead).Also . traction cattle are Wused for" nl a few yer since, famrs fearreduce-d beef sale Value' if~they use their ca'ttle f'- more-than 'two 'or three:years, , [Baker.' 1988c1. Hou~seholds' us~ing cattle,, -use, more animals when
ploughing than do, donkey-using households, . increasing the financial cotper
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traction team.
 

Except in years following drought, farmers express little concern with
 

strength of animals, so subsidies for supplemental feeding would not be a
 
top priority policy issue. There has been more interest feeding during the
 
last few years because of the drought, but this is unlikely '-o persist 
[Baker, 1988e.
 

Little training is done of either cattle or donkeys [Baker, 1988c]. This 

constrains the possibility of row planting, particularly for cattle traction
 
users. The possibility of row planting is greater when using donikeys.
 

Nearly half the farming households plough for others, including around 75 
percent of those who used owned or borrowed traction. But, according to a 
1983 survey, only i5 percent hire out and only 17 percent plough for 
non-relatives [Baker, 1988d]. The minimal use of traction for non-household 
uses was confirmed during monitoring in both the 1983-83 and 1984-85 season, 
as discussed above in Section 2 to 4. Thus, there is a small pool of people 
who are willing and able to hire out traction animals. Tractor owners also 
hesitate to hire on a fee basis, as shown in Section 6. This creates major 

draught access problems. Creating improved draught access should be a focus
 
of draughL power policy, as is further explained belcw.
 

7.1.2 Traction Use and Draught Access for Plough1)n1f
 

During drought the use of cattle dropped dramatically while use of tractors
 
increased. For example, agricultural statistics data for the Mahalapye
 
agricultural districts show that cattle use fell from 54 to 16 percent of
 

households between 1980 and 1986; meanwhile tractor use increased from 35 to
 
nearly 70 percent of households [Baker, 1988a]. At least in the Mahalapye
 

area, tractor use took one jump in 83-84 due to Drought Relief and another
 

jump in 85--86 due to ARAP. 

The extent of the shift to tractors has differed significantly by
 
agricultural region. For example, the 1987 ARAP/DR Survey showed that 65
 
percent of households in the Mahalapye area did at least some ploughing with
 
tractnrs, compared to 46 percent in Tutume District [Baker, Bock, Worman,
 
1988]. Differences in the types of traction used actually is village
 
related -- not district related. For example, in Shoshong during 1983 only
 
nine percent of households used donkeys, compared to 78 perc.nt in Makwate
 
[Baker, 1988d]. During the same year, 54 percent of Shoshong households
 
used tractors, compared to two percent in Makwate. Thus, the effects of
 

draught power policy, as it relate to the incentives to use different types
 
of traction, will differ significantly across villages, let alone districts.
 

The recent trends in traction use can be expected to have a significant
 
impact on the productivity and development of the agricultural sector
 

because of the characteristics of different traction types. For example,
 
respondents to the 1983 Draught Arrangements Survey reported thai donkeys 
are easier to use and have more stamina than cattle, but are slow and might
 
not be able to plough heavy soils [Baker, lq8Sc]. Cattle are seen as being
 

faster than donkeys but are difficult to use for row planting, and are often
 
available for hire only late in season. Farmers like tractors because they
 
can get their ploughing done fast, taking advantage of limited number of
 
days with good soil moisture. The biggest problem with tractors is their
 

expense.
 

Corresponding to the shift in type of traction used, there has been a
 
decrease in the proportion of households using owned traction. For example,
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iclua staitics data f or the", Mahalapye di' trict~~o th ais- of'~ 
ownd' rac'tio' _40to 26 percent of households~b ei-in' 1980 and1 fll'frm

9 8 6 21~4 while 'hir~ing increased from 37 to6pecn ohu~h d [Baker,'> 

i e.trend w ay ff m ,contrl odagtresources 	 prob'abi ' aora 
,'4''important' problem 	 4
p~olicy than is,,he shift in the~types of traction bein-~
 

< ' used :(although the .two obviously 'areinterrelated issues). For example, 
"' 

there -is substantial evidence that draught-dependent househ~olds' (regardless
of traction type used) tend to plough later and to plough on fewer days each 

'' 	 season,~ both of. which increase risk. Regression analysis of data from a 
1983 survey,:showed that use, of owned traction has a significant positive 

'~effect, on 
 bo'th 	'days of ploughing and hectares ploughed (relative to hrn
 
'**or 	 use 
of a cooperative arrangement) [Baker, 1988c].
 

Trcinaccess has a lresinfccethan just 4 its effect on current 
p r o d u c .t o n e r e s n f t a csin+ni g n i f i c anc vi t y o r a k ey l i 


correlated with gender of the household head and cattle wealth. 
 In'a 	1983
 
survey, for example only 20 percent of female-headed 'households used owned 

.traction,w 
 compared to 55 percent of mdale-headed households [Baker, 1988d].
~Simnilarly," 26 percent of those with less' than 16 cattle used owned traction, 

' compared to, 57 percent of ~those with more than 15 cattle.., Thus, the equity 
-'

," 

implications' of draught power policies affecting access need to be 
considered.' 

The 	potential impact of access on the incentives to use improved practices

also needs to be considered. At, least in the Central Region, draught'access
is 	 significanitly re'lated' to use of progressive 
tillage and planting
 
practices, 'particularly: early, planting, harrowingand row planting [Baker,

1988d],. In trials, the implementation success rate was much higher for both
 
row 	 planting and double ploughing for draught owners [Baker,'.1988b,. Thus,
 
policies 
which increase control of traction resources shoul'd have a positive '4
effect on the proba'bility that farmners will adopt improved practices. 

7i3 Availability"and Use of Tractors
 

The 	 increasing use of tractors raises the issuerof whether existing 
tractor
 
resources are sufficient. In ATIP villages in the Central Region, only ;siic
 
percent of households had tractors.' In most other parts of the country,
 
even smaller percentages of farmers own tractors.
 

Thus, an important' policy issue~ is whether the limited of rato
'oo 


owescan be expected to me~et the demand for custom hire ploughing. 'Data
 
collected' from a small sample of owners iLn 1986 suggests this is unlikely..
As described in Section 6, most of the tractors'were old and a majority had< 

4 

' 

been 'unusable "at" some time durin 'the, season preceding the, sure.-~ 
Consequ'ently,, 4one' object'ives' of draught' power' policy' s~ould be~ keeping the W4Ay ~ 
limited pool:'of tractors in better working condition. 
Even "hen tratr are 	 atki udderutilised 'The

wokng,'.they,
~main' use 'of tractors is; for p~oiighing' -- which4 is of 7course quite~ seasonal.;"'""~ 

The 196 shwedtat-tractors often 4are used 'for transport to. 

wl~r ar tremendously ud 

tacfor-'srv 

4 ~4het 4 ' lana 6 r to cattle6s, 'a'nd'for; gathering firewood., Howeer; tract'ors.
4


are' ~used less frequently for ths ctvte tchan are donkey cr' Alo 
ones oner4 


While' nearly, all had loughed 'fo&r hir~e :on a4 f&ee basis, 'most owners s~aid, they

would prfrnot to 'hire' out even f'or'pih'n. ineowni deand fo
 
tractor 'services are. limited, Mos ratr 


mos ,trctr xpesed aou hirin~g'out their tractors. 

a'e~used' only a f ti'mes'a
moih outside, of- 'the ploughing, season. Unless' tractors can be :mare 
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utilised, it seem unlikely that support for tractors will be profitable from 
an econonic (domestic resource cost) standpoint. 

1.1.4 Impact of Ploughing Subsidies
 

Perhaps the dminanr dLaught pa;,er policy issue is the impact of the recent 
ploughing subsidy programmnes, and what- should be done about them. This 
policy issue involves :,vera]. questions: 

(a).Who has been getting the money? 
(b).Has the area ploughed increased? 
(c).Has productiot, increased? 
(d) .Has there been a bias in who has benefited?
 
(e).Have the subsidies stimulated a shift away from use of owned traction?
 

Findings from a 1987 survey in the Mahalapye area and Tutumie District shed 
light on these questions [Baker, Bock, -Worman, 1938]. 

Regression analysis was used to address several questions in order to 
control for location, waith and season effects. The regression analyses 
showed that the ploughiug subsidy did not have a significant effect on the 

probability of not using any owned draught. At the same time, the subsidy 
increase(d Lhe probability of using a tractor by 38 percent. In other words, 
farmers who could have ploughed witi owned animal:s most likely still did so. 
But many supplemeunted owned _;:action with tzacto;' hire. 

Th1e 1987 sur.'ey liowed that the area pioughed (by sampled farmers) under 
ARAP average d 5.4 hectare in tie 1986-87 season and 4 hectares in the 
1985--86 season. liowever, not all of this area was in addition to what the 
farmers would have ploughed on their own. That is, there was somie 
substitution in which tLie government paid for ploughing which would have 
been done anyway in absence of the subsidy. Therefore, tie regression 
analysis (which cantrolied for season, location and several socio-economic 
variables) showed thaL participation in the ploughing programmes increased 

the area pioughed per [armer by 3.5 hectares. 

There was a big difierence in the area effect of rhe subsidies by location. 
For example, i-n Tutume District only 15 percent said they would have 
ploughed l.ss area without the programme:, but in Central Region, 65 percent 
would have ploughed less. Thus, even if there was a national food security 
reason f u. ncouraging more area to be ploughed, the effectiveness of 
subsidies in accomplirhin; tij;s objective differs by region. in the Tutume 
District, for ex:ample, most fa nr s use owned cattle and they did not 
increase the area ploughed hardly at all. In the Central Region, however, 
where there is a much greater dependence on hiring tractors, tile area effect 
was quite substantial.
 

Special steps to ensure the area ploughed under a subsidy programme is
 
actually ploughed should not be a major policy issue. The 1987 survey
 
showed that 90 percent of the farmers planted all area ploughed under the
 
ARAP and Dr°ought Relief ploughing programmes. Planting all the area which
 
was plouked was more of a problem in tractor-dominated areas than in areas
 
dominated by animal traction. For ea:mple, in Tutume District, 98 percent
 
of the households planted all the area ploughed under the subsidy
 

programmes, compared to 79 percent in the 'ahalapye area.
 

While it is clear the ploughing programmes led to a substantial areas 
increase, there was no impact on production, again as determined by a 
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-regressi anorWashereany impact on the probabiliy of,getin
 
f'any production.., This, of course,,onlyi:Shows tiat the ploughing subsidy did
not ; payI fr isl drn,.te td0 	 m np<y~ no~fr'itslf 


-su2~bsidy,,1like1y~ would. not pay for itself even in 'good 'rainfall~ se'aso'n. 

~ ' 	 urng~hepast drought years., More-iportantly, the 

To 
~'~h~w-ones c data -:t -W~da ta ,h~an .use fro -~yy3~~n~ 

effective 'price t 6 the governme nt pere " h ec:ta e pl oughed -wa s,''round J 7' 
hectares for, divided by thePula paid f(5.4 net increase of 3,5hectares, 

-multiple~ by P50). 'To recover this Qamount, average yields wouldhave'to be 

and land. Sien 	 275 gs/ha, and there 

economic cost for land, labour and implements -- the 
ploughing subsidy -would not pyfritself even if average yields expected ~ ­

in better seasons 2 we'2e-to be obtained.--­

.Thus, amajor- political decision which must be made inorder'to guide 
Sdraught, power' policy' making is whether the government is willing to pursue 
an uneconomic programme -for the policy objective of -increasing the , 
proportion '~of foodgrain needs which are met from domestic production. It 
should not be expected that the programme will actuall stimulate enough 
extra 	production-to pay for the social
,'~' 	 cost of t~he subsidy. .­

-~i-~-~ 	 In addition 'to the production benefit of the ploughing subsidies, equity
 
effects, should be taken into account. The evidence which is available does
 
not suggest there are majorI problems with the programmes from an equity
 

pot For e:ample, knowledge f the programmes and levels of
I1participation were about the same regardless of wealth or gender of­
"household head. However, richer farmers did totend plough more area under 
the programmes, thus receiving a disproportonate share of the subsidy.
 

A related equity issue is who actually is receiving the money from the 
subsidies. The 1987 survey showed that 54 percent of households used the 
subsidy to to hire' traction and 54 percent-used to plough on their own. 
(Sums -to more than 100.percent because some households used the programmes 
both, -to 'hire and to' pay themselves.) In this sense, the ARAP format was 
mu'ch better i'n spreading benefits than was the Drought Relief format.-
 ' 

There were major differences in -who received the money by locatin.- For
 
'example, only 29 of households used the subsidies to plough on their oriinl
 
the 'Mahalapye area, while 74 percent usdteprogrammes 'to hire. In~Tuu
 

-aDistrict, 71 percent used the programmes to..plough on their own and only 40.*
 

-percent used' the programmes to hire to hire. 	 '--­

'Some farmers reported they had problems relying on hired traction, adding an' w 
extra eq'uity In the Iahalapye area, fork example, 21 percent of-dimension. 


prog'ramme participants -said they had a hard time finding someone to'do the
 
ploghng prcntsaid that the pluhn a~
29 
 ot done when schedu~led,
 

and 24 perceat said'the ploughing was not done when the' field moisture was 
good. Overall', however, most programme participants did not feel there were 
major problems arranging'fo'r~plo'ughing-oto be dbne. '''. . . . . . .­

,In' 1987, farmers, 'were asked to assess the value of the various assistance ,$t"­~'~-V~proramms an ~t-make suggestions about possible ~changes.* ]s~isoso 
-'"'--policyj 
 options might, take advanftage ]of, the farmers I vieiwpointo'jsnete A 
-- ar~e ultimate'y~ the main client of the'programmes. m 

the RAF- pluhn rgam a by fa r ranked by farmers as biniig the most 
- aiuable' -frmer" ssisance programe TheARAP piffoughing-programme was as 

-Crankeld as,- the" top "prrity fo,6rfuture' programme 'cit'ed theCariiaiat 
t'op. priority , more,~ than five 'times-more~ often than any other programmeY

.Thus, -as l1east.durzing drought, -farmers believ, that the pouhng sbsidy is, 
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th most2 he1fui, ssistnd-prgrme Thi 'would cuinaans ,, 

Th ai ecmedto of the farmers, was to increase, the~levell oftba ''' 

suibsidy,--payment.,-_--I -Toother,2.commo n,_sug gels tions _wert..rviegvxna LL' 
~ tractor~ 'services and to increase'jtie 'plogighcta1g irli Soesurvep 

L ~:~respoden'. also suggested pro'viding' subsidies- ~for' >buying tractors, n 

Sestablishing rules~ for the, people who are receiviing payments for liring out.~ 

For ALDEP, the~ most common farmer.'recommendation was to end -the requir.ed
 
depoitsSevralrespndets lso said that mor~e emphasis should be givenI 

to making -sure the' equipmen~t and su1pplies to be purchasedunder ALDEP are 
actually available (and can be transported to the village).L 

~ ''~""7.2 DRAUGHT POWER POLICY OPTIONS 

This section identifies priority issues to be considered when formulating a 
draught power policy and gives comments on 'some specific policy' options. 

7.2.1 Review of Priority Issues " 

Several, issues should be considered when formulating a draught power policy."
 

This section identifies eight main issues.
 

Perhaps~ the mai challenge facing the Ministry of Agriculture is to help
 
farmers best cope with the rapidly changing patterns of traction use and
 
draught acces. This requires sufficient policy analysis to,,identify which
 
trends should be supported and which should be discouraged. W~lUle most
 
people would agree that draught control should be encouraged (as opposed to6 
draught hiring), there probably is less a _oaement about the, relative 

~rj''.'1encouragemenlt to be given to cattl1e versus tractors versus donkeys. 

Mayconcerns have been raised abo'ut'the trend toward tractor hire, relating
 
both to the domiestic resource cost and the equity effects;1of'having' so much 

government money go to relatively few tractor owners. On ~thefother side of 
the issue, the trend toward tractor hire provides an opportunity,to impact~ 
on :many farmers by concentrating on developing appropriate implements and ~ 
practices for, a much smaller numiber of farmers. Moreover, the control, 
speed and draught power of tractors creates several additional options for 
field operations such as s'ub-soilig tbl sweeping and 'inter-row 

'K' 'culi'~vating. lig subl'' 

Although donkeys are slow and are* not~that wi 'ely used, use of donkeys has 
several advantages, particularly.~ for the poc~r. Fo eample, timing 'of., 
ploughing, can 'be'better controlled and more area often.can-be ploughed than~y 
~when one~hires ,traction. An enitire donkey~ team, costs'only theeeuivalent,of' 
one. ox,~ or, ' ow. oevr donkey's survive~better i'n drought' 'an~dgenierally 

reure-es.mngeet,Row plaflting.,can be done with one- tw ones
 
whiie ro pannwith 1 untrained 1oxen~ is impatcl Fial doney can 

be used thiroihot tthe year' to ,pull rcarts, redu~cing~ household labour ~ 

A second key, is sue>is1 how, to improve uii sation of available~ animals and 4 
'tractors. 'By nresn e and-fcr servicesl bt not,adre- i'."to 


constraints ond'the' 1 supply of tractor service,, a gap Ihas, b'een created'.,which 
1i.s not' being adequaely1.i11lecidf " , ,' 
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A third dagh power Ro:Jicy.~ ioutho:,o fc~i"' 'th 

eednc: r) b theae ority~in order toy., 
ge r nsi den deou ce cnt o7n e~ t s w $ a " t~ conserve 

t~'wgve ~rs ~This' sugges ts that~,i'geer enphasis rihtK& ave t&nnnt urc~' 

,~PlOU,6h1ing qubsdlis,; are u'sed~for 
 ownpi hing ,- ', . thesm7" ' 

~'time,- many- ~farmers,. s~im'ply do Aot havb the r'esources t&' plough2 on their ow~~'
anwill .ne'ed, soe ort. of sub~sidy if t 'deee obgnt ul h,*'
oaproductivi~ty apciy2K: rth :L capacettyr ith senser~fke sue ei o dter 

Atkef.uitisue i whtheritmakes sne to have general putrpose '' 

&2'programmes o~pent Theto alifarmers. findings.'summarized above mnake it .'clear ~ that, the Ploughing subsidies have different effects on different farmers and ~ 
in :'dif ferent. locations. Also. "as comparison of Section 3 and 4 maket ' iclear t pattezrs of . traction ,use by draught-controlling" households are


S substantially different from those of ,drauh?.enethoshls fi
 
is polticllyfeaibl, he programmes coud' 'tarzeted
be tin order to
"maximize their benefit to '

relative the money" invested. 

U A closely related, fifth,' issue ' is'what can be' done for "the initermediate
farmers.> Intermiediat'e farmers,' as 'identified in' thejiast 'NDP, are~those' ' 'whse consistenotly 'cul~tivate "more' 
than t'en hect'ares, o Xtenown 'or, hire" 
tractors, and intentionally try/ 'to proiduce a Esurplus for 'sale. 'The
intermediate traditional. farmers count' mostac for prod'uctioni f'rom the'
traditional sector, and are 'one of ''the6 best prospects;'for achieving,@a
greater' de'gree 'of, ari
fo slsufcency. Th'e 'oenetmight
find
 

'es
'thator fore to develop aspecially 'targeted pr'ogramme relating totratos orthe intermediate farmrers."Kwhil'e having tan animal traction
focused policy 'for the majority of traditi~onal "farmers.
 

.Asixth 'issue' stems from',the multiplicity fprogrammes afetndruh 
access an~d traction use. There currently are 'too' many ,packages and

subsidies for' too many "'This
farmers. leads 'to a finanicial drain, and ' overwhelms, ADs. Also, farmers are confused about' the'different programmes' ' and the req'uirements for different progrmmies.t Thereo, anateptsoud

:.be'i made' to eliminate overlap and to thenakelwell-kown the provisions of 
<'~" any policy, wh'ich is developed. .' I " 

'A seventh issue is how best to~increase input ac'cess. 'Th'various subsidies '.Y .
do address ,constraints,d, nott Ion Iinput access. This applies'o~tractors ,for

hire, ,~to the purchase of traction aniffals, and to. the aviaiiyo at
 ~ implements. draught policy to
and 'field tA pobwer needs 'go 'beyond" the 

''">" provision, of financial subsidies, and address' the support systems fort input 
'.'t 

~~'~"An eigh~th: is sue is the equity trade-off'associated with' different levels of~TY~~
~y' subsidies, d~ownpyments. and area amounts.' In gI'eneral,,.rc: 

~ ~>1 2draug1ht controlling households~ benefit more, , than1 'dopoo'1households from 
prgamswith large Jimuits, and from ,programmes having~ downpayments At 

" 

t'A g~ 
theime, ':the rc,-,cotrlltntesame, hl 

t ~ih draught n g,,7usehols have the, greatest,'Joentialpo" ,to contributing, to- national.y'tood tproduction goals.~ Thus, h1ard 

444ave
deci ions mayc ' e ffade abou ' ,t e ba ance bet e eq ity ob e ti e 

foo
and sefsffcec 
 o' ectve 
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7.2 2' Comments on Options 

Sever~al specific policy pin ih e, osd e spr fa overall
 
d1: aucg lt power pol2, y ,. This sction'--dentifieiht specifi opCiois. and ,

gives~ comments on~th e2z i elative vtalue.,
 

(a) . Gov Lnmenrihre Lscheme.~ Gover-nment pur.chase 'of tratrs,_ tor: the 

<,t 
 I' ed 	 ,.cmn the 1960s 

i~'tbeen:. good -hh'd 

scheme's could work we±'l'in Botswana., ~~
 
o~ 	 there is no~particular resnt beiv t sucyP 

(.,Changing the aefopli ngshm.Asldiscu sed above,,'euig;~p'Y';the,> area would appear ,to bhe a-. good option to begin ,reducing the 
'ploughing subsidy. This would ensure al'1 farmners' 'can plough ~a maniu 
amount, while~redu~cing unineeded suibsidies for larger-scaleproducers.Vy""< 

ha ,televel 
reasal opci b'ut would most. negatively~ affec't -the poorest' 
eliimnate payments. for rict e,' farmers:hi rtingn rLompetek: 
'payment levels for poor- fariers. 

(c i 	 of the" ploughing payment . This w*~ould be 

In. aniy event, inflation will erode 
the 'real va.Lue iof ftiure payment~i:eveni if the iominalj rate is: not ~"~ 

Sreduced.i 

' d) .Clian&in, the leve.l of the ALDEP downpayments., The donkey downpayment 
does, causej problems and coulijd usefully be reduced. There would not
skeem to be any~ great disadvantage since donkeys are''6sed'oeyoi ' 

& ~traction~ purposes.' There 'would appear~ to' be little rationale f or~
 
reducing~'the cattle subsidy for tractio 
 urps. 'it ihbeufl
 

' 	 to reduce catte subsidies~ to allow, farmers to rebuild their~herds ' 

but this> would. be to benefit the 'livestock enterprise not arable 
farming (and therefore would not really belong in an ALDEPproramme).'." 

C(e) Int'erventions to ' improve supp'ort services. Su'pportP services ma inly
:refer to :input 'supply, and maintenance. This >would4"seem to,be a"o 
p'riority' for taking 'better advantage of eisting'di~aught, resources,
particularly 
 tra'ctors but also t aiton' s Sp~ares. oar tractorst(j 

<implements' 
 and carts are needed.' Av~aiabili'ty woudii seem. to be 'a ~.~ 
* greater.,.,,pr'oblei , than price, so caution would be warranted in.~~>' 

iLmiiediacely turning-'to'a~subsidy approach. Pehp ubiis'cudb 
usecto ncoura ge'distributio through mobiletrds. 

Imprusedt 
 an 1r, trdes. cost ' 

p< 'V (f)'.fio~ priogramme 'managemonad reult'-Redcn h -,'to, 
,,,,ove S- rnmen t or a~dmixistering , hevarioussuide ,hl-bat0' 

pr iorty C'Kuthere is a need minimize overlapj and cofso. I
miht ,ebttr t give 'etain minim 1l levels of'cashJ ased on1ioushold cirumsanfces , ,'nd-K' allow slippage:, into, ,ohr oshl 
~option~:'ih beV'tod givej "scipt" 'for a certain number ofhcars n 
then 'allo selesrpti hey wish4 . Iftesrp'amr, 't'c were-no w~orth anting~l' sri~ -tesrpun- SS
notanthng~u~es~the, 	 ploughing - done te rewas 

efec:odbLere The production benefi~t would likely
be> increased since ony t e-better f a mers woul~d Con sider b yirtg h 

E".bv p sbdires fr -tractor 'owners., The, benef its, of -tractors shoul-d 
not be ired A-1ey,'s to maesur Btwana" na tionals are h oe 
whio be it f rom. any,.p ogrammes.: Ther pro babiy shoti d, be, -styp 

J!, e:-S WM.'2 J: 1-	 a :1-8 8 
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!., of, qud~r qutensure th~at better tractor..services are provided in 
exhnefrgvrmn assistance. It would notmake economic sense~ 

Sto subsidiz~e tractor onrifthe intent1L L1 wesas~to use the ~ 
3 . tractorsprimiarily for their own farming operation.~~ 

QL e i- - ---­

hep intermediate farmers uCahd ~acoig t.. 
resorce-)_to best.take~advantage of the spee~d aid"draght of~tractors ~wuld"~~ante 'priority. A key is to eniypliy pib~esuc) stimuat-van to makeic idulincreased utilisation t "of -private-sector custom' hire, 'services. Support 

systems :for -tractor maintenance are Jperhaps~ the key.~ There seems to be ~­
jstfiatonforT
litl a policy oriented toward impr~oving or maintaining ­

the traditional 'oxen-based ploughing system.-------------­

-ploughingBecause the subsidy cannot be expected to pay for i.tself,;' it; 
$-'~-should be phased down and eventually eliminated., The equity effects'of an--'v 

abrupt halt would be quite severe$ as would the potentialloss in national.' 
-<production. In phas.Lng out, one could either reduce, the level of 'the


~-'~subsidy ,'6r the amount of area which could ,be ploughed under the subsidy.

From _the ALDEP experience, it is clear that any cash con~tribution is,

difficult for poor households to manage. Thus, it would appear best if a
 
certain minimum area could be subsidized, perhaps five~or six hectares.' 
This would allow all farmers to get some ploughing done, while th'e better 
and richer farmers certainly would not-stop at five or six hectares just
because tha~t is all the subsidy'covered. 

-

To further, reduce the cost, of' the ploughing subs~idy, 2subsidies coulid be;ij,7
targeted using the qualifications as the AI4DEP program Ime. This wouldA­-same 

improve equity effects, but probably wojild have an insignificant imac on,
the area ploughed (since richer farmers can 'afford to hire if necessary).. , 

Given the importance of tract'ors,''and some'of the advantages of tractors, it'~ 
>
' Would- seem that some progr~ammes should be dev'eloped in 'support oftractor 
owners.-Primary emphasis should >~e given~to increasing utilisatioii'rates ~~1 
from:~ the existing pool. of tractors. Training courses for tractor~repair
 
should be expanded at the RTCs. A osutny'S'ud e,6mi'ine t
 

"U-- -analyse the, domestic resource cost of usin~g tractors~vrsus anjimals. In-­
< count ry tractor assembly or government importationi and resal'e might make it­

possible 
 to increase the supply of tractors~wihu large, permanent-drain'.~-; 
- Q~~ngovernment resources. ,- ' , -- ~-

Given the value of -carts for ,several hou'sehold transport and-gatheirin -g-'--­activities, subsidies for ,certainly would appear to be­-cart -acquisition 

warranted..- -''I~< 

2.,;2 11eW122W1- -I 
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