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ABSTRACT

Agricultural product production in Tanzania has been
facing deep seated problems beginning the late 1960s and
early 1970s. In effect, output production of the export

had cont inued anddecline throughout t heto 1 970scrops
factors haveVarious1980s. been pointed out i n various

studies have contributed to the decline. Theset o range
from price to non price factors. This study has attempted

1 ook i nt o the factorsto which have cont ri but ed t heto
decline in pyrethrum output production in Njombe district
with special emphasis on smallholder producers who are the
main producers of the crop.

The study is organised into five chapters. The f i rst
chapter gives t he backg round t he study. Ecologi calt o
requi rement for andthe t he mai n farm husbandrycrop
pract i ces present ed fol 1 owed by di scussi onare a on
producer and world market price trends.

The chapter observes that, 98 % of the crude extract
and 70 % of the dry marc produced at the Mafinga plant i s
export ed. Better prices for these products were received
after the 1985/86 crop season both in the export and the
domest i c market. However, the pricesmarketexport
increased at higher rate than the domestic market i na
1 ocal currency terms. Devaluation of the local currency



increase inwas more responsible for this than the actual
policy ofpri ces. This dueexport to governmentwas a

export promotion.

Chapter two is all about literature review. Generally
is concluded in the chapter that, although price can beit

for agricultural outputthe main machinery which account
need also to be paid toat t ent i onproduction trends, non

smal1 hoider pyret h rumfactors which affect t heprice
output production in Njombe district.

and t hedescri bes t he st udyChapter three area
chapter shows that,i n the study. Themethodology used
the chi-square anddescriptive statistics, gross margin,
been used i n dat athe multiple regression models have

analysi s.

study findings are presented andf ou r,In chapter
object i ves,Bas i ng t he study it i sd i scussed. on

identified that, the factors which are related and account
pyrethrumobserved produced i n Njombefor the out put

husbandrydistrict include pract i ces,poor crop
unavai1abi1ity of some of the essential rural agricultural
development i nf rast ruct u re. The ot her factor i s the
unfavourable competition of majorpyrethrum with other
crops grown in the area.
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As the Mafinga pyrethrum extraction plant is the main

processor of the output
extends its coverage to look into the working of the plant
and its ability to absorb and process more produce should

the of the Maf inga st udyFor pl ant , thecase
identifies that, the plant is performing poorly due to
factors 1 i ke the short fal 1s i n highthe pl ant 1ayout,
processing cost and the high administration costs of the

whichpyrethrum board the pl ant and producedown
effect, pyrethrum producers have receivedout put . In a

very low share of the board’s average sales price of the
pyrethrum products because most of such sales proceeds go
to finance the board’s operational costs.

On this it is concluded that, the pyrethrumaccount
i s performingi ndust ry i n Nj ombe d i st ri ct poor1y bot h

quantitatively and qualitatively. The Mafinga pl ant i s
unlikely to absorb reasonably more quantity of pyrethrum
for should product ion i ncreaseprocessi ng i n the near
future.

study’s findings,Basing on the it i s recommended
t hat , the pyrethrum board together with the cooperatives
should work on methods, and probably policies, which will

hight hat quali t y rural i nfrast ructure andensure

production increase in the near future.

from Njombe district, this study
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1ncent ives for pyrethrum production is Suchdeveloped.
incentives should include an upward review of the producer
price re 1 at i ve the pri ceto of the competing crops, an
improvement in the pyrethrum output per unit area and the
quality of the output.

Immediate rehabilitation of the Mafinga plant be done
in order to improve its working capacity. The plant should
be connected the nat i onal is onlyto power grid, which

kmabout reduce60 t o process!ng Thecost s.away,
pyrethrum board should streamline its activities and
manpower needs in order to lower administration costs.

Cooperatives, that is NJOLUMACU for the Njombe case,
shou1d strive that t hey hoi d, eitherto getensure
partially or totally, of the Mafinga plant i n order to
make t hat smallholder producers benef i t from thei rsure
pyrethrum production in terms of higher returns. However,
this wi 1 1 depend the fi nanci al wort hi ness of t heseon
cooperat i ves.
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CHAPTER ONE

1 .0 BACKGROUND INFORMATION

1 . 1 Int roduct ion

Pyret hrum i s smal1, bushy, perennial casha crop
plant cultivated for its white flowers. The flowers when
harvested, dried and processed produce chemical compounds
known as pyrethrin. The pyrethrin is useful in insecticide
formulat ions for cont rolling bot h household and crop
pests. The commercial value of pyrethrum therefore lies on
the insecticidal properties of the pyrethrin.

Pyrethrin from pyrethrum is said to be superior over
organic synthetic pyrethrin for insect cont rol . This i s
because apart from having a rapid "knock down" effect and
killing action, a good "flushing out" effect i.e. forcing

strong repellency action andinsects into thethe open,

effectiveness against a wide range of insects, they are

virtually non toxic to human and other mammals and are non
persistent with low levels of insect immunity (Ryan, Pilon

Pyrethrum Bureau1989,Leduc MDB 1 978, Mrakand 1 990,
1973). Therefore

like DDT.residual effects
pyrethrin from pyrethrum flowers has no
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Pyrethrum f i rst became fully establi shed i n the

sout hern hi ghlands of Tanzania i n f i rst1 938 and
production trials were done at Uwemba in Njombe district.

In the 1950s pyrethrum production spread to the northern

highlands mainly Arusha and Kilimanjaro regions. al 1In
these places first producers were european settlers (World
Bank 1980).

Smal1 hoider product i on of t he st art ed tocrop
increase after 1961. The new government after independence

had t aken deli berate tosome measures encourage
smal1 hoider producers produce the for i ncometo crop
generation in order to improve their living standards, as

where the crop was
other cash crop for income generation (UNDP/FAO 1976).

Smallholder production encouragement took the form of
mat eri als, extension andplant i ngof freeprovi si on

these promot i onalservi ces. In tomarket i ng response
smal1 hoider product i on ofgovernment,t heservi ces by

pyrethrum more than doubled between 1963, when only 2300
tons were produced, and 1967 when more than 6000 tons were
produced (URT 1976).

1974/75, Tanzania the f i ve majorUp to was among

pyrethrum exporting countries in the world, ranking second
It supplied between 20 and 24 % of the totalafter Kenya.

grown there was no anyin most areas
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volume (Pyrethrum Bureauexport URT 1976).1978, Kenya

suppli ed two thi rds of the total volume t heexport to

world market by then. Today Kenya alone supplies 80 % of
the total world market supplies (Ngugi and I kahu 1990,
Okello 1990). Th i s i nd i cat es that the relative share of
Tanzania in the export volume has decreased.

The hi ghest out put i n Tanzania recorded i nwas
1966/67 when about of dry f1owers6700 tonnes were

(URT 1 976) . beenprocured Since t hen product i on has
limited signs offluctuating far below that 1 evel with

(1988) had the opinionA. 1 ).(Appendi x Manangrecovery

be some socio-economic factors whichthat there must are

howeverdownward production trend,responsible for this
none of the factors was mentioned. UNDP/FAO (1976) asserts
that, the low yield of pyrethrum flowers over time in some

due to lack or insufficientareas of the country was use
andhusbandry pract i cesof fert i1i zer, poor crop

plant i ng mat eri alsqualityi nappropri ate pooror
t hen suggested t hat ,splits. Itt hespeci f i cal 1y was

demonstration of proper preparation and planting of splits
of the potential areas to improve yield.was one
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In Tanzania the main pyrethrum producing regions are

Iringa and Mbeya (Figure 1.1). The northern production
is composed of Kilimanjaro, Arusha and Tanga

regions, has lost pyrethrum
product i on t here has decli ned progressive!y to a

negligible contribution to total output since 1978/79.

The crop is currently being produced exclusively by

smallholder producers. Large scale production ceased i n

the late 1 960s and early 1970s as a result of the Tanzania
nationalization policy and an increase in

whi ch made 1 arge seal e pyret hrumagri cultural wages

production to be too costly.

Ecological Requirements for Pyrethrum Production1 .2

Pyrethrum does best in fertile, deep, well structured

and drained soils. A well distributed rainfall of not less

than seven months per year and temperatures of between 15

essent i al.25 degree centigrade However, 1 owerand are

temperatures are necessary for bud initiation and prolific

flowering on one hand while a sufficiently dry period is

necessary to permit weed control.

zone, which

its importance over time as



to 3000 1evel. According to Acland (1971),sea
there i s inverse correlation between temperature andan
the quali t y of the f1owers. Thus flowers produced i n
higher alt i t ude have hi gherexpect ed toareas are
pyrethrin content.

Main Farm Husbandry Practices1 .3

i mport ant farm operations i n pyrethruma
field i nclude 1 and preparat i on, harrowi ng, ridging,

andt ransplant i ng, fert i1i zer i nsect i ci de appli cat i on ,
weeding, harvesting or flower picking, flower drying and
cutting back of the old flower stalks.

recommended thatit i s pyret hrumTanzani a, beIn
grown in ridges and in pure stands. Therefore, after land

preparation harrowing need to be done to make a fine tilth

fields.of the f i neri dgi ng tilth i sby Afol 1 owed
especially when seedlings beto usedessent i al are as

planting materials.

There are two types of planting materials which can

be used for propagation or transplanting. These are the
split which are usually obtained from rossets of
two years old stock plants and the seedlings prepared from
well selected seeds.

6
Optimum altitude range is from 1 500 m above sea level

one or

The most

m above
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The recommended fertilizer application 100 kg ofi s

phosphate per ha.
need to be used for treating seedling against root rot and
nematodes respectively before transplanting.

Pyrethrum pl ant s weedsuscept i b1e toare very

resu11 s.

flower pickingit that
should be done after every 14 days for better quality of

i nvolve picking ofpickingTheproduce.the process
individual flowers by hand. Once flowering has commenced,

months providedaboutfor 11usual 1y cont i nuesi t

there is adequate rain.

Immediately after flower picking, the flowers need to

of Normal 1ymoi st ure cont ent 1 0driedbe to a
insufficient drying of the flowers in not recommended as

on the quality of drieda negative effect the
f1owers.

flowers needthe be prompt 1ytodryi ng,After
processing andt he cent res actual 1y bedeli vered to

becausedeli very prolongedafter f1owerprocessed a

Benlate 0.05 or 0.10 % and nemacur 5 %

competition. It is recommended that weeding should be done

this has

7 to

after every eight weeks in high rainfall areas for better

is recommendeda result of this,
Pyrethrum flowers have a rapid floral senescence. As
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storage allows a deterioration in the pyrethrin content of

the flowers. This calls for both an efficient marketing
and processing systems.

The useful or economic life of the pyrethrum plants
in the field is three years (UNDP/FAO 1976).
better i n the second thirdand after whi ch t heyyear
gradual 1y fall off . Yield of as high as 800 to 1000 kg of

dry flowers be obt ai ned (Mpina 1986).hectarecan per
However URT (1990) shows the Tanzania average is between
125 and 300 kg per ha.

general, t herefore, it be concluded thatIn can
pyrethrum production practices have a significant effect

produced f romquality of the output aparttheon
quantity.

The Pyrethrum Producer Price1 .4

It has already been established that the commercial
value of pyrethrum lies on the insecticidal properties of
the pyrethrin content. Essentially this means flowers with

pyrethrin content are more valuable than ones with amore
smaller amount of pyrethrin. It

usually set accordingproducer prices t hetot hat are
pyrethrin content of dry flowers.

is on the basis of this

Yields are
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is only possible through chemical analysi s of t he dry
f1 owe rs. Because of this, pyrethrum usual 1ygrowers
receive the price of the lowest grade pyrethrum when they
sell their dry flowers. The flowers are then analyzed for

at Maf i nga pl ant. Should it be

are supposed to receive a second payment equivalent to the
difference in flower grades.

The trend of producer prices are shown in figure 1.2.
increase in producerAlthough there have been a nominal

price over time, constant prices (at 1985/86 prices) have
remained more or less constant.

MDB (1987a) has the opinion that the 1 ow 1 evel of
significant effect pyrethrumproducer prices have ona

Lipumba (1977) hadproduction in the However,count ry.
supply in Tanzania i sagricultural notargued that, a

only. culturalpolicy The andpriceofquest i on
institutional framework in which farmers are working need
to be considered as these may even outweigh the producers’

there has beenThus need ofresponsiveness.price a
revi ewing all
Nj ombe di st ri ct.

found that the flowers are of a higher grade, the farmers

In total, pyrethrum has five grades. However grading

these for the case of pyrethrum growers in

their pyrethrin content
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World Market Prices1 .5

Tanzania mainly exports pyrethrum in form of a crude
extract. Another product exported is dry marc, which is a
product left after the flowers have been extracted for the
crude ext ract.

The unit price of the crude extract in Tsh/kg in the
export market has increased by 616 % between 1972/73 and

1985/861985/86 1991/92andand by between1 61 8 %

(Appendi x B. 1 ) . pricesThis shows that haveandA. 3
increased fast between 1985/86 and 1991/92 as compared to

1985/86 1 ocal1972/73 increase usingandt he currency
units.

export price in foreign currencyThe crude extract
the situation is as shown in figureterms (US $ per kg),

1.3. Crude extract prices increased by only 83 % between
1 985 while theand1 972

According to the MDB (1987b) significantand 1 992.1 985
increase in export market prices in foreign currency terms

i ndi cat ion t heret hat has beeni safter 1 985 anan
improvement in the world market demand for the product.

higher t hanpri ces nomi nalConst ant exportwere
prices up to 1 979 after which the two moved together up to
1985. After 1985 constant prices has become lower than

same increased by 122 % between



12

US$/kg
80

60

i

40 - 7]

\ □

I
\ a

ft0

KS-I Nominal prices EES Real prices 1984=100

11 I
Ifi

ft
\

\

\

?

N
\

\

\
\

II

n 
\

!

\ 
\

J
!

ft ft 
ft 
ft ft 
ft 
ft

n
\

\.e
\
\

ft

■i

u\
\

n
\

I 
\

ilI 
S'

l'
I

>
.

-
4

I 
i

Fig 1.3 Tanzania: Crude extract export 
prices, 1970 - 1992.

I
!

!

II

a\ 

h 
aftI
T\ 
A

•EnftIft
|\

A

II
i.i i1 

.11
92

I20
tLIA

Al

I A

I1

O N liW IN IM tlJ [JI 11 H*l KIB\ 
l\ *' ■ K <' I r ' 1' s

77 82 87
Years

a
72

f

fi

iii
11si

L 111
T rl jjft

r

I
1



t he nominal pr i ces. Thus Tanzania does recei ve t henot
real value of its pyrethrum exports.

The fact that there has been a larger increase in the

export market prices for the crude extract when valued in

domestic currency (Tsh/kg) than when foreign currency i s
used indicates that, 1 ocalthere has been a significant

1985/86.currency devaluation after This is true basing
that, Tanzaniathe fact this the period whenon was

started to implement the trade liberalization programme
i nwh i ch currency

order to reduce its appreciation. The aim was to increase

earnings from domestically produced commodities and to
f romproduct si mportforei gners to moreencourage

Tanzani a.

the crude extract price i nIn the domestic market,

Tsh/kg has increased by 1730 % between 1972/73 and 1985/86

by 700 % between 1985/86 and 1991/92. This impliesand
that the price increased faster before 1985/86 as compared
to the later period.

The trend of dry marc price in Tsh/ton is as shown in
The price i ncreased byand B.2. 1472appendix A.5 %

between 1978/79 and 1990/91 in the export market and by
760 % in the domestic market. Between 1978/79 and 1985/86

remained i nalmost constant thehasprice exportt he

involved the devaluation of the local
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market but it increased by 454 % in the domestic market.
This shows t hat the dry thepayi ng i nmarc was more
domestic market than in the export market at that period.
Increase in the domestic market demand and decrease in the
export market demand for the product account
shown by the amount t hesold in the Wh i 1 etwo markets.

demand increased by 58 % between 1978/79domestic market
and 1983/84, the export market demand dropped by 79 % in
the same period.

The dry marc prices increased by 1532 % in the export

betweenmarket and by only 55 % in

1985/86 and 1990/91. These changes are similar to those of

the crude extract in which more increase is observed after

the 1985/86 period and a slower increase of the domestic

i n thepricemarketthe exportprice thanmarket same
period. This really reflects the policy effects of export

promotion through currency devaluation.

Pyrethrum Marketing1.6

Pyrethrum marketing at the producer level is done by
pyrethrum board in Mbeya region and by cooperativethe

unions in all other regions including the Iringa region.

the Njombe Ludewaexample MaketeforNj ombeIn
(NJOLUMACU) i s t he main buyer ofUni onCooperat ive

smallholder produced pyrethrum. al 1However produce so

for this as

the domestic market



purchased by the Cooperative Uni ons i s resold theto
Tanganyika Pyrethrum Board (TPB) into store price

of the processing plant at Mafinga.

The pyrethrum board thei s sol e of t heexport er
Mafinga plant products, that is the crude extract and dry

The t rend shows t hat, most of these productsmarc. are
exported as compared to what is sold in the Tanzania local

(Append i x B.4).market and of theB.3 On average

1990/91exported between 1972/73 andcrude ext ract was
while 70 % of the dry marc produced was exported between
1978/79 and 1990/91.

producedof ext ractThe main market at
Mafinga plant is the United States where the MGK company

Dry marc is mainly exported to Japanis the major buyer.
is the main buying corporation. FewNi chimenthewhere

buyers exist like the Mansoor Daya Chemicals which1 ocal
buy dry marc, and individuals mainly in Iringa region who
buy dry marc and use it as an insecticide to control stalk

The dry marcin maize production. used for thisborers
luhoma in the region.purpose is locally known as

Currently the pyrethrum board has started advocating
an animal feed. Also dry marc i s

good as an organic fertilizer. The product has got between
the use of dry marc as

which account for marketing costs. The board is the owner

98 %

the crude

at an
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Pyrethrum Processing1 .7

Since pyret h rum1 962 produced i n Tanzani a was

processed by the Tanzania Extraction Company (TECO) which

i s based i n Arusha. In the Mafinga whose1 981 pl ant ,

const ruct i on st art ed i n commi ssi oned. The1 976, was
failure of t he TECO promptedrevive thegovernment to
construction of the Mafinga plant. TECO was already beyond

ol d age of the machinery, fasterof t he
decline in flower production in the northern regions with
its associated high costs of transporting dry flowers from
the high production southern highland regions and an urge

losses in pyrethrin content of flower on longreduceto
distance transport.

The commissioning of the Mafinga plant automatically
t hat is processingtook over the functions of the TECO,

into crude ext ract .the dry pyrethrum flowers
left to

making mosquito coils. Therefore, TECOused i nmainly
from the nort hernmainly makes

highlands though with minor supplements from the southern

Mafinga plant makesthewhile of theh i gh1ands, use
southern highlands pyrethrum output. Whether the present

as an animal feed and fertilizer.

0.06 % and 0.08 % pyrethrin which is not bad for both use

TECO was

use of pyrethrum output

prepare pyrethrum marc and marc powder which are

repai r because
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location of the Mafinga plant is convenient and economical

remains a question for study.

The installed rated capacity of the Mafinga plant i s

4500 tonnes of dry flowers per year or a daily throughput

of 18 tonnes when the working days t he250 at sameare

period. Recovery levels were expected to be 40 kg of crude

extract per tonne of flowers and 0.95 kg of marc per kg of

dry flowers.

With reference to the quality of the raw product, it
have awas anticipated that the dry flowers received will

above, and moi stureofpyret hri n 1 .3cont ent oz aor

content of between 10 % and 12 %.

Other countries producing pyrethrum1 .8

Bank (1980), sixteen count ri esAccording to V/orld
of t hethe world. 97 %Howevergrow pyrethrum all over

from five countries which are Kenya,worlds output comes
Guinea, i nand NewEcuador PapuaRwanda,Tanzania,

descending order of importance.
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Justification and Objectives of the Study1 .9

1.9.1 Just i fi cat i on

Pyret hrum i s t he eighth ranking i nexport crop
mainland Tanzania after coffee, sisal,tobacco,cotton,

t ea, cashewnuts and cardamon. However the crop stands to
be the main smallholder cash crop in Njombe district of
Iringa region (MDB 1989).

Iringa region is the biggest supplier of pyrethrum in
the country it % of theand suppli es 57an

(Append!x A. 1 ) . NjombeIri nga region,total volume In

district ranks second in pyrethrum production after Makete
former supplied between 6 and 15 % of thed i st ri ct . The

total national supply between 1976/77 and 1987/88 (Fig 1.4
and Append i x A.7).

While the crop ranks eighth among Tanzania exports,
in the neighbouring Kenya,(1990) t hat ,0 k e 1 1 o report s

pyrethrum has big potentials as forex and is theearner
promising crop in this regard after coffee, tea andmost

hort i cult ural crops.

average of
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The international market for pyrethrum has improved

considerably since 1986 due to the Unites States banning

of the of synthet i c organicuse pyrethroid foodi n
p roduct i on and household appliances (MDB 1987a). As a

result of this prices received by the pyrethrum board for

1 986

to US $ 74 per kg in January 1992 (Appendix A.4). In turn

these changes have made possible an upward adjustment of

producer prices by 990 % between 1985/86 and 1991/92 crop

seasons (Appendix A.2).

Unlike other crops such as maize, pyrethrum has the

being harvested for about el evenpot ent i al of toseven

months each year at a frequency of two times a month. This
i ncome short ergenerate atthat the cancropmeans

intervals and hence act as a more regular source of income

to smallholder producers in Njombe district.

(Mpi na Ngugi and1 986, I kahucontentpyret hri ntheir
paid according tofarmers t heto this,1 990) . Due are

pyrethrin content of their flowers. Flowers with higher
pyrethrin content fetch higher price than those with lower

Essent i al 1ypyrethrin content

farmers produceto motivate to highi sthis amovea

quali t y produce.

its crude extract has risen by 105 % from US $ 36 in

as shown in appendix A.2.

The economic value of the pyrethrum flowers lies on
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Local currency devaluation has made it possible for
both the export and t he domestic market prices for t he
crops’ mai n i ndust ri al product s, crude and dryext ract

and B.2 ) .increase over time (Appendix B.1 i h i stomarc,
cou 1 d have act ed i ncent i ve for policy makers toas an

increase the production of t hemount programmes tosome
crop in the country.

potent i als for quant i t y,al 1 t heseDespi te mo r e
better quality and more income from pyrethrum produce, the

has continued showproduction of the tooveral1 c rop a
declining trend overtime (Fig 1.4). For Njombe district,

1976/78 anddecli ned by 85 betweenc/ /Ohasproduct i on
onl y 51 tonnesto1987/88 tonnesf rom 293 per year

(Appendix A.6).

The MDB (1987a) was highly concerned with this trend
far as suggesting that, review of thea

complete production and processing sector be carried out

i s beconf i dence revi ved in pyrethrumfarmers’ toi f
product i on.

Evidence shows that, acreage under the crop in Iringa
remained at average of hectares overreg i on has 5000an

the period from 1983/84 to 1987/88. However yield per ha
has decreased considerably from 173 kg per ha to 125 kg
per ha in the same period, unlike in-Mbeya where yield per

and had gone as
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ha has been increasing from 224 kg per ha to 300 kg per ha
(URT 1990).

Qualitatively, the pyrethrum received at the Mafinga

plant has remained lower than the industrial rated of 1.3

% pyrethrin content (MDB 1989).

the basis ofOn the above, t he quest i ons beto
answered Why i s t here i n thei mprovementare: no any

the yieldunder unit and theacreage crop, per area
quality of the pyrethrum produced overtime. farmersDo

their mai n of i ncome i n thepyrethrumvi ew as source
absence of any other major smallholder export crops in the
area ?.

whichplant, of theMaf i nga mostThe processes

pyrethrum from the southern highlands (Iringa and Mbeya),

capacity si nee it st art edunderope rat i ngi s
1981/82 due bot h lower quali t yto andi noperations

quantity of pyrethrum flowers received at the plant.

It has also been reported that the plant is using the

major inputs more than what it was originally planned. The

hexane,solventi nclude and furnace oi 1 .i nput s gas

Despite this high level of use of extraction inputs, t he
1evels have alwayspl ants been 1 ower t hanrecovery

expect ed.
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Should these conditions persist in the above order,

the usefulness of the Mafinga plant andnat i ont heto
individuals (as source of employment) is likely to cease.
This is because such a situation undermines the financial
position of the whole pyrethrum industry in the country.
But what exactly contributes to this lower performance of
the Mafinga plant ?. What will happen to it if producers
were to respond positively to the current higher producer
pri ces ?.

in respect of the above posed questions thati sIt
this study concentrates on the major factors which affect

1 evel i n Nj ombesmal1 hoi derpyrethrum production at a
district and its processing at the Mafinga plant.

Objectives of the Study1.9.2

this study, t herefore, i sThe main objective of to

affectt hat t he pyrethrumfactorsmainthedetermi ne

industry in Njombe district (Tanzania).

Specifically this study had the following specific
objectives for study in relation to pyrethrum production
in Njombe district and its processing at Mafinga plant:

To describe the socio-economic conditions of the farm1 .
re 1 at edwhi chhouseholds to agriculturalare

production activities.
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To determi ne economi c2. t he husbandry practices and
factors whi ch i n t heaffect pyrethrum production
study area.

To analyze and compare the gross margins of selected3.
andenterpri ses i n t he studymajor areacrop

establish their relative profitability.

t heproblems affect i ngi dent i fy t he majorTo4.
Ext ract i onPyret h rumMaf i ngaof t heperformance

Plant, and put forward some recommendations which may
help to revive the pyrethrum industry in the country.
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CHAPTER TWO

LITERATURE REVIEW

Little economi c research has been carried out on
pyret hrum i n Tanzani a. This i s hi ghbecause of t he
concent rat ion of research work funds t he mainand on

1eavi ngexport the marg i nal 1 i keexportcrops, crops
pyrethrum and cardamon unattended, although these have as

rol ewe 1 1 play in t he far forei gntoa economy as as
exchange generation is concerned.

under staffi ng and 1 ackf i nanci ng, of keyPoor
facilities have been pointed out by Manang (1988) as being

causes of inadequate research on pyrethrum. Inthe major
the pyrethrum board i s sai d have playedtoaddition a

passive role, without financing the pyrethrum research in

Kenya where the pyrethrum boardunlike i nthe country
finances half of the research work. It
that Manang concludes that, the pyrethrum board itself has
contributed significantly to the deterioration of the crop

he went further and argued that,in the country. However,
there are many other factors including socio economi c

responsi blebeen for t he declinewhi ch have i nones
pyrethrum production, though none was mentioned.

is on this basis



26

UNDP/FAO (1976) that, fan 1ure oftheargues
smallholder to produce more pyrethrum in the country stems
from a government policy adopted after 1966/67 of lowering
pyrethrum producer price to avoid over production of the
crop in the face of anticipated lower world market prices
and unavailability of new markets. influencedThese were

1966/67by t he higher than andexpect ed product ion
cont i nued of organic synt het i c pyret hroi duse as a
subst i t ut e for pyrethrum in the main pyrethrum product
market s Europe and America. During this periodi n i . e.
between 1966/67 and 1973/74, producer price for pyrethrum

i s
Consequently production of dry flowers

dropped by 55 % between 1966/67 and 1970/71 alone.

(1986) that , t he mi nimum,not esThe PPMB acreage
policy in the 1970s of 3 acres (1.2 ha) for food crops and

(0.4 ha) for export crops by each household has had
a negative impact on pyrethrum production. is assertedIt

labour competitiont hat a among
crops during the peak season. Pyrethrum being a perennial
crop has been neglected and considered only during the off

was slashed down from Tsh 5.00 /kg to Tsh 2.75, which

season food crop production.

a 45 % decrease.

1 acre

the policy had created
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Ellis (1982) supports these arguments when he points

t hat , t heout minimum 1 aws foil owed t hewhi chacreage

1973/74 draught for food had serious negat i vecrops a
effect on export crop production. He further reveals that
during this period even producer price policies shifted in
favou r shiftof food which made producerscrops
significantly from export foodproduction to cropcrop
product ion.

(1980) had found1i nes Ellis that , the
reg i onsfal 1

in the 1 970s was due to fall in real prices of the crop in
beingwhi ch progressive!yfoodoffavou r werecrops

procured in large quantities regions when
to decline.cashewnut procurement continued however,He

could not specifically deal with the effect of non - price

factors in the study.

Mwamfupe (1987) categorically supports the idea that

pyrethrum has been neglected or marginalized on account of

he di fferent 1ylowly priced. Howeverbeingi t s argues
the 1974/75 vi 11agization programme and growth i nthat,

population with its resultant land f ragment at i on, forced
their farms far fromoperat e theirproducers to away

The result has been the i ncreaseresi dent i al i nareas.
distance from the town-like planned village settlements to
the farms. Food crops were however given priority and the

On the same
in cashewnut production in Mtwara and Lindi

from the same
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farms were located relatively nearer to the villages and

those of export crops far away. Due to this and the fact

labour than food

producers paid little attention to crop husbandrycrops,
practices and resource allocation.

Macha, Semuguruka and Mwambene (1986) had predicted
that the future of pyrethrum industry in Mbeya and Iringa

regions was doubtful due to the ever increasing importance

of the whi ch i s i n thepot ato crop, g rown more same
reg i ons They attribute this t hetoas crop.

of i ndust ri es i n t he and thefast development count ry
general increase in the working class who are increasingly
depending on potato fast foods in restaurants. Demand for

its price increased as a result. Supply hasthe crop and
to correspond!'ngl y increase, thus more people have joined
the potato industry.

1987a) tackles the problem of pyrethrumMDB (1989,

relative profitabilityfrom the side when theydecli ne

offactor pyrethrummai nthe product i onthat,report

its lower relative profitability whenis due todecli ne
compared to main crops like maize and potatoes which are
grown on the main pyrethrum producing areas. It is argued

that although pyrethrum has relatively lower variable cost

1 owhas returnst he to 1abourout 1 ays, hence itcrop

unfavourably with potatoes and mai zecompet es which,

that pyrethrum production demands more

a new cash
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despite their higher cost outlays require less labour i n
product i on. These arguments based t he fact t hatare on
labour is increasingly becoming a constraint in household
agricultural activities and hence significantly determine
the types of investments and production activities to be
done. The returns to labour therefore indicate the farmers
likely production response, these show the extent toas

labour and variable inputs are
paid in the farm production process.

cited studies emphasizeof the aboveAlthough most
mai nthe price and price policy factors theas

i ni n crop production t rendsthe decli nebehindreason
no single factortheory suggests that there isTanzania,

farmers decision in the productionwhich determines the
and resource allocation process (Jones and Mutuura 1989).
Under similar reasons, Ellis (1982) argues that, it is not
price policy alone that should be considered in explaining
marketed output trends in Tanzania. Hence he denied t he

of purely quantitative relationships in explaining theuse

trends. However, he agreed that, the evolution of marketed

fol 1 owedin Tanzania broadly t rends i n relat i veout put
producer prices in the 1970s.

Minde (1991) indicates that producer prices are among
effect i veand toolsimportant for influenci ngt he most

agricultural output. However his analysis on the factors

more on

which both the household
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affect ing agricultural marketable surplus Tanzani ai n
concluded t hat, complex soci al,web of economi c,a
i nst i tut i onal , st ructural and envi ronmental factors
interweave to determine the amount of marketable surplus.

Lipymba (1977) in his study on price responsiveness
of pyrethrum supply in Tanzania argues alt hought hat,
peasant farmers respond quickly normally and efficiently
to price changes, the cultural and institutional framework
in which these farmers limiting to t he

i s no significantt hat t here pricetoext ent response
changes.

( 1987) factorsstudi ed t he wh i ch affectMwamfupe
agricultural decision making in Makete and observed that,
the choice of a crop was to a greater extent influenced by

security" and hence r i sk aversion took"quest forthe
profi t max imi zat i on. furt herHe not edprecedence over

farmers view production for the markett hat , source
lower producerrisk due to prices,addi t i onalof poor
inefficientand t heinput s market i ngof andsupply

transport systems. He then concludes that, these in total
had made farmers in Makete district abandon or lower their
pyrethrum production in favour of food crop production.

These findings concur with Ellis’s (1982) prediction

as a

that under various farm production constraints, it was not

are working are
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surprising if Tanzania peasants were observed to ret reat

i nto t he subsi st ence where I east theirateconomy

interaction with the state is minimized.

(1990) reportsAdesimi t hat , farmers i n h i s study
area could not proportionately devote of their 1 andmore

to t hose which resulted i n t he highestcrops gross

margin. Further analysis indicated that, crop enterprises
which had the highest gross returns and gross margins were
the ones whi ch had the highest fixed vari ableand cost
outlays. Land and labour were found to be limiting. Hence
farmers opted to plant maize and cassava which requi red

alt hough they had provided t heout 1 ays,1owest cost
lowest gross margins per hectare. He thus concluded that,

such food security andconsi derat ionsother as
availability and costs of inputs played a significant role

and hence on the generalin production decisions level of
out put.

The MDB (1987a) t hat, comparison betweenargues a
annual and perennial crops show that the latter generally

Nevert heless,provide a better cash return. annual crops
have a number of major advantages which may, to a certain

compensate for the lower level of profitability.extent,

has to be taken annuallydecision toFor example, grow
number of factors suchdepending on prices,a as agro­

input costs, food self sufficiencyecological conditions,



52

levels and labour availability. Hence farmers become more

flexible with respect to investment decisions as it helps

them to work out t he best possi ble al t ernat i ve ofuse

their labour and capital within a relatively shorter time.

In studies which seek to advise producers tofarm

adjust their (1961)Heady and De 1 on hadresource use,

suggest ed t hat, input factors should be disaggregated so
as to help farmers to know the exact resource adjustment

Kimburi (1980) fitted a Cobb-Douglas productionto make.
function model to determine the main input factors which
shaped t he physi cal farm.potato out put Itper was

observed that chemical fertilizer, acreage under the crop
chemi cal vari ables the main si gni fi cantand werespray

of the total vari at i onsexplained 77 % i nfactors and

potato yield.

However, the above exercise could not be possible for

Olagoke (1990) who failed to disaggregate input factors in

his study on account of his small sample which could not

offer enough degrees of freedom to include more variables

He thus fitted a model with general i nputin the model.

costs as a single variable which, on analysis, happened to

be positive and significant of

This had suggested

that more inputs were needed in order to increase output

per farm­

in explaining the causes
variation in yield among rice fields.
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Jones and (1989)Mutuura (1988) theand Ml ay had

opinion that, when dealing with supply response models

i n agri cultural product i on studi es, betterit i s t o
analyze acreage supply response rather than analyze output

supply time. This i s because out putresponse over
production may be affected by factors which are beyond the

of the farmercont rol unlikelike weather and diseases,

on

response analysis.

witht hatthis
of and

despi te 
models still

From the cited literature it can be concluded that, 
although price can be the main machinery which account for 
the production trends of agricultural products, much needs 
to be worked on non - price attributes. It is because of 

this study, apart from dealing with price 
factors like relationships of production and producer 
price trends and return per man-day, special attention is 
paid on effects of non price factors on pyrethrum 
production by the smallholder producer in Njombe district.

acreage allocation which can be directly associated with 
a set of factors to which a farmer responds to. However, 
Mlay (1988) could not use acreage to study maize supply 

in Tanzania due to unavailability of data 
studied. Thus

response 
acreage. Instead output supply response was

its shortcomings, the output supply response
remain to be useful in agricultural supply
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CHAPTER THREE

DESCRIPTION OF THE STUDY AREA AND METHODOLOGY

Description of the Study Area3.1

This study ofundertaken i n di st ri ctNjombewas
Iringa region. The region 1ocat ed southerni s t heon
highlands of Tanzania. It shares its borders with Dodoma

in the north, Singida on the north Mbeya to thewest ,

Lake Nyasa to the south.

reg i on i s divided i nto f i veAdmi ni st rat i vely, the
Njombe, Maket eMuf i ndi , andIri nga,namelydistricts

Ludewa. The major crops in Njombe district include maize,
and pl ant at i on 1 i kepyrethrumbeans,sunf1ower, crops

Others include wheat, and peas, vegetablewattle and tea.

crops and fruits, barley and potatoes.

Average rainfall is 1536.6 mm most of which falls in

the months of March and April. Temperatures range from 6.2

(Macha,November Semuguruka andi n20.6July toi n
Mwambene 1986).

West, Ruvuma to the East, Morogoro to the north - east and
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3.2.2 The Sampling method

The Mafinga pyrethrum extraction plant was purposely
selected for this study as it is the main plant which i s
processing pyrethrum from the study area.

Village falling in the sample t he

cr i t eri a of accessibility through public andt ransport

have a considerably high pyrethrum output sales. A list of

such villages was obtained from the cooperative union at

Njombe. A systematic random sampling procedure was then

used to draw a sample of representative villages for this

study.

seiect edinterview byfor t heFarmers were a
systematic random sampling procedure after obtaining a

f rompyrethrum cooperat i vewhopeopleof1 i st grow

societies which buy the crop.

Data Col 1ection3.3

Types of data3.3.1

primary and secondary data used i n thisBot h were
study. Primary data are mainly those on the socio-economic

characteristics of the household like age, gender, marital
status, education level, number of fulltime members of the

were selected on
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households, types and acreage total
1 and under t he household, product i on andarea cost s
agricultural incomes. Pyrethrum production data, producer
price of major crops and the processing coefficients of
the Mafinga plant form part of the secondary data used in
the study.

Source of data3.3.2

The main source of the primary data was the household
heads add i t i onali n t he However
obtained from extension agents, the cooperative societies

the pyrethrum board officials at both Njombeand union,
office and the Head office Iringa, and the MPEP management

who also provided some secondary data.

Methods of data collection3.3.3

developed and used col 1ectA questionnaire towas
smal1 hoider pyret h rum produce rs.fromdat ahousehold
items for discussion were preparedSimple lists of major

guide for obtaining information from other
the pyrethrum board,files of Maf i ngalike thesources

informalcooperatives and during di scussionsplant and
with various targeted officials.

and used as a

of the crops grown,

data weresurvey area.
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3.4 Method of Data Analysis

3.4.1 Int roduct ion

Field dat a coded and stored i nt o dBasewere a
computer program at the University. After that the dat a

ret ri eved into an SPSSPC program where descriptivewere
st at i st i cs and margin comput ed. Multiplegross were
regression analysis done by of TSP computerwas use a
program.

The Gross Margin analysis3.4.2

In this study it was deemed useful to study the gross
margin of the main crops grown in the study area in order

the relat i ve economi cest abli sh profi tabi1i ty ofto

pyrethrum to household labour. The basis for this analysis

argument that most farm activities in smallholderis the
agriculture are dependent on manual household labour.

According to Mwamfupe (1987), MDB (1987a) and PPMB
(1984) smallholder farm producers tend to allocate their
resources more to those enterprises which pay more returns

Therefore itdays.1abour recommended t hat ,to was
relative profitability of various smallholder production
activities be compared in terms of the returns per man-day

margin man-day i nst eadt he of thepergrossor gross
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cash expenses but also the household used in the1abour
product i on unlike the 1 at t e r which does notprocess,
account for household labour. It is on these premises that
gross margins per man-day have been worked out for maize,
potatoes and pyrethrum in this study.

Essent i al 1y t he marg i n man-day i s thegross pe r
difference between the gross revenue and the costs of the

of 1abour ut i1i sedvariable inputs divided by the amount
its grosscrop,

margin per man-day can be expressed as

GM/Lj =
Li

where GM is the gross margin per hectare (Tsh/ha), i sTR

(Tsh/ha), total variablei s theTVCtot althe revenue

in man-days.(Tsh/ha) and L is the labour usedcost s

The chi-square analysis3.4.3

whi chtool i s usedessentially a to t estThis i s
given variables are independent not . The chi­whet her or

contingency table with i and jfor rowsasquare,
is calculated as :columns

(Oij -
X2 = ji

X2,

Eii

TVCiTRi

in that enterprise. Therefore, for each il!t

Eii)2

margin per ha. The former takes care of not only the farm
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Altitude ranges from 1500 to 2250 m above sea level.

Most of the pyrethrum comes from the south and west parts
of the district where altitude is higher than in the north
and east.

ofIn terms t ransport at ion, Njombe di st ri ct i s
crossed by the Makambako Songea highway, the Dar es
salaam - Tunduma highway and the famous Tanzania - Zambia

Railway (TAZARA). This makes it easily accessible f rom
However within the district the i sout si de. road network

not very smooth as some roads are only seasonally passable
main pyret hrum growing whereespecial 1y i n the area

rainfall is higher and falls for nearly ten months a year.

3.2. Research Methodology

Sample size3.2.1

60 smallholder pyrethrum producersA sample of was
of

10 vi11 ages.
used for this study. These were selected from a total



thfrequency in the i row and column.

i ndependence i n t abu1 at ions fol lowingunder thecross

general hypotheses:

Pyrethrum plot weeding frequency is i ndependent of
the amount of labour available per household.
Pyrethrum flower picking interval is independent of
the amount of labour available per household.
The observed pyrethrum output per hectare in Njombe
di st ri ct i s i ndependent of t he observed weeding
frequency, of the pyrethrum bush, of theage age
household head and years which the sampled households
have been engaged in pyrethrum production.

been done in order to satisfycells has t heMerging of
condition that the minimum expected frequency in each cell

The Multiple regression analysis3.4.4

The model of total pyrethrum output3.4.4.1

In this study it is proposed that the total pyrethrum

influenced by factorsi sfarm suchproduced per t heas
total land under pyrethrum, costs of variable inputs used
in the farm and the amount of labour used in production of

H03:
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where 0 is the observed frequency

ho2.

HO,:

1th

In this study the tool has been used to test variable

must be at least five.

and E is the expected
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that output. As the pyrethrum plant remains useful in the

farm for three years, al 1 the above factors were beto

averaged on a three year basis.

To est imate this funct i on, Cobb Doug 1 asa
production function is used, i . e.

OUTFA

Applying logarithmic transformation we get:
log(OUTFA) = logA 0,10g (VARCO)+ +

+ +

where OUTFA is the average of pyrethrum produced per farm

ARPY is the area under the crop in hectares, VARCO is the

average costs of variable inputs (Tsh/farm), NPHA is the

number of permanent household working members, is the

regression coefficients and U* is the error term.

that the quant i t y ofexpect ed pyrethrumi sIt

be positively relat ed al 1 t heproduced will to three

independent variables.

03log(NPHA)

02 log (ARPY)

A0

Ut

(ARPY)02 (NPHA)03

0i

in three years (kg of dry flowers), A is a constant term,

(VARCO)0’



42

.4.4.2

unit area output (O'JTHA) of pyrethrum in Njombe district,
linear multiple regression equation with weedinga iog

frequency per (WEDFR), of pyrethrum bush i nseason age
(APYBU), educat i on level of the househo1d headyears

(ED'JC) , years of pyrethrum production (YRGPY) and age of

the household head (AGHHA) independent variablesas was

fitted. The model designed to accommodate t wowas more

variables i.e. in kg

(FERUS) and (EXTN) .extension contact dummy variablean

these variables are not
in the analysis.

The estimated specific model for pyrethrum output per unit

= logA * B, log(WEDFR) S2 log(APYBU)1og(OUTHA)
+ B, log(EDUC) log(AGHHA)'3
+ B5 log(YRGPY) i- Ut

where b. is the regression coefficients and Uf is the error

The expected results are a priori that the per unitterm.

posit ively relatedbe w i t hwi 11 al 1 theout putarea

variables estimated except for the age of the pyrethrum

bush.

T Bj

applicable and were thus not considered

In order to know the factors which determine the per

Fieldwork , however, revealed that

area in log linear form is as follows:

the amount of fertilizer used per ha

Model on pyrethrum output per unit area



3.4.4.3 Model on pyrethrum output supply response

The model 1 ooks i nto t he effect of producerown
prices, price of potato and price of maize on the quantity

of pyrethrum supplied from the district. All pri ces are
1agged periodstwo under 1aggedthe ofassumpt i on a
response of production to price changes over time. This is
because pyrethrum i s pl anted, i sbetteronce cropa
usual 1y expect ed i n the after wh i ch itsecond year
decli nes.

Under normal ci rcumstances, crop production i s not
( M i n d ei ncent i ves alone, 1990,cont rolled by price

1982). priceOtherEllisMwamfupe 1 987 , many non
i s thereforeresponsi ble.be It notfactors verymay

response model to study theappropriate to use the output

product i on.agri culturalchangespriceeffect of on

Acreage supply response is the better way of studying this

1988). theMl ay However1989,(Jones and Mutuura

difficulties in getting acreage trends under the crop have

for the supplyout putstudi es opttovari ousforced

is on the basis of this fact that thisresponse model. It
study made use of the output supply response model. The

is as follows:model

is the quantity of pyrethrum procured f romwhere PYOUT

Njombe district in tonnes, PYPR is the price of pyrethrum

PYOUTt + B2MZPRj_2Q0 + BjPOTPRf.g + Ut+ B1PYPRt_2
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lagged two periods (Tsh/kg), MZPR the price of maizei s
1agged two periods (Tsh/kg), POTPR i s the price of

is the regression

is the error term.

vary positively with its own price showing that producers

are rational and respond according to price changes.

Furthermore the quantity of pyrethrum produced was

expected to vary negatively with the prices of maize and

under t he assumpt i on t hat maize andpot atoes potato
compete with pyrethrum over resource allocation.

During the study it was established that, pyrethrum

in the official market. thatis only traded
producers only receive the official price of the product.
Although provisions are usually made by the TPB for second
payment to producers, the same could not be incorporated

preceding analysis because of unavailability ofi n t he
records. Thus, oly one price alternative has been used for

pyrethrum in this analysis.

i n

the survey area, two market alternatives are available for
andunoffi ci al t he officialthe market.namelyit,

market domi nat esAlthough the unofficial i n the survey

coefficients and Ut
potatoes lagged two periods (Tsh/kg), B^

For maize, which is one of the major crops grown

This means

area as the main outlet for the surplus maize produced,

The quantity of pyrethrum supplied was expected to



z!-5
both real unofficial and official market prices have been
used in the analysis. The national consumer price i ndex

based on 1986/87 prices was used a deflator. ih e aimas

the difference in smallholder pyrethrum output
supply responsiveness with respect to the two maize market
price alternatives. The potato crop is only traded in the

market. Therefore only price al t ernat i veopen one was

used.

Theory on supply response studies suggests that price
producers’the best ofre 1 at i ves measuresare

responsiveness unlike the annual price changes. Therefore
relatives are used in this study for thisprice purpose.

speci f i c modelsfol 1 owingthis basi s theOn were
est i mat ed.

+PYOUTt = ++
BjCPYPRf-2 + +PYOUTt = +
B|CPYPRt-2 ++PYOUTt = +

Efforts were also made to estimate the modelssame
orderi n to the1aggedw i t h pri ces measureone year

timeliness of pyrethrum producers’ response to changes in

i nproducer prices of the main thecrops grown survey

area.

B2PRELA2 Ut

B2PRELA1

B2PRELA3

Qo

eo

ut

so
ut

B|CPYPRt_9

was to see
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The speci fi c models est imated therefore are as

fol 1ows:
PYOUTt = + + +

+ + +

BjCPYPR^+ + +

In the above models CPYPR stands for real pyrethrum
price, for real pyrethrum producer price relativePRELA1

to real unofficial maize price, PRELA2 for real pyrethrum
price to official market maize producer price and PRELA3
for real pyrethrum producer price relative to real potato
price.

PYOUTj. =

B2PRELA1

B2PRELA2

B2PRELA3

= Bo
utBo

ut

Bo ut
BjCPYPRf.,PYOUTt

B^PYPRf.j



CHAPTER FOUR

RESULTS AND DISCUSSION

Socio-economic Characteristics4.1 of the Sampled

Households

st ud i es t hatIn seek find farmhow t heto out

producer conducts his farm business and know the factors
wh i ch shape hi s farm production it becomesprocesses,
important to analyze his socio-economic characteri st i cs

because these have a bearing on the production decisions

determi ne theal 1ocat i on . They humanand resource

the capacity thechangeproduce and topot ent i als to

chang i ng soci al andi n thepract i cesproduct i on ever

economic environment.

this studyfact s above, hasreference to theWi t h

the average age of the household headobserved t hat, was
40.72 years, 60 % of whom were adults of 26 to 45 years of

t he householdsof heads4.1 ). 60Out(Tableage
interviewed, 87 % of them were married and had an average

mal eOf these, 95 heads.%wife each. Onof wereone
average, the surveyed household heads had attended primary

i s had schooli ng.t hateducat i on,
About 40 % of them were standard seven leavers and 23.3 %

standard four leavers. Only 15 % did notwere

seven years of formal
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Variable measured Di stance(km)Number a*ZQ

40.72
4.00 6.70

36.00 60.00
20.00 33.30

Married 52.00 87.00
8.00 13.00
1 .00

56.00 93.00Male heads
7.004.00

9.00 15.00None
15.009.00Adult education

14.00 23.30Standard four
24.00 40.00
4.00 6.70
7.00
5.00 71 .00
3.00 43.00
2.48 50.00
2.51 50.00
3.54

0.49 14.00 3.90
1 .80 51 .00 2.56
0.24 8.00 2.54Potatoes
0.40 11.00 1 .23
0.61 17.00 4.01

Source: Survey data, 1992.

Table 4.1: Njombe district: Summary of sampled household 
socio-economic characteristics

Standard seven
Secondary education

Average household size
Average number of children
Children at school and underage
Full time work force per household
Household members outside village

Average household farm size (ha) 
Household farm distribution (ha)

Single
Average number of wives
Gender of household heads

Female heads
Formal education attained by head

Other crops
Fallow

Pyrethrum
Maize

Average age of household head 
18-25 years (youth) 
26 - 45 years (adults) 
Above 45 years (old)

Marital status of household head
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schoolgo to while another 1 5 % % had att endedand 6.7

adult education and secondary education respectively.
The observed dat a rough 1y shows t hat , t he surveyed
households heads had an adequate formal education as farm

producers. Thi s pot ent i al 1y enab 1es t hem recei veto or

seek better agri cultural f romproduct i on knowledge

technical personnel in the agricultural like t hesector
extension agents, reading various publications f romand
the mass media.

On household population characteristics , the average
individuals household observed benumber of toper was

4.1). Of i ndi vi duals(Table t hese 2.48 wereseven
1990/91the farmi ngi npermanent 1y homeat season

household agri cultural act i vi t i es .1abourprovi ding to
Each household had an average of five children, three of

school below 7 years ofthem being either at Anor age.
average of two members of the household had stayed outside

respective homes and villages in the 1990/91their crop
season.

i ndi cateobservat i ons that alt hough t heThese
large with of five potentialhouseholds an averageare

labour providing people per household, only 50 % of them,

engaged i n householdeffect i vely agri culturalare
Anotheract i vi t i es.product i on 50 of t he% potent i al

household labour had migrated outside their household and
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vi 11 age cycles. This limits 1abour availability i n
respective households, bearing in mind that % of the43
household members are either still at school, underage or
too old to effectively work in the farms.

W i t h reference to farm size, each household had an
average farm of 3.54 ha. average of 51 % of the farmAn
had been allocated to maize production, 14 % to pyrethrum
production and commerci al Other8 to pot ato.0/ zo crops,

vegetables fruits,wh i ch i nclude wheat, and havepeas,
been allocated an average of 11 % of the farm size. About
17 % of the farm is left fallow.

1 and area of theThe fact
shows that t he hasot herfarm than cropcrop moreany

household eithert han pyret hrum andt heimportance to
potatoes grown in the area.

This observation matches with the locations of the

For example, maize plotsplots.vari ous are morecrop

closer to the households than pyrethrum plots. This makes
it potentially possible for the crops near the households

receive more attention than the distant i nto ones crop
management practices. So far the long distance to the farm

limits the effective working time in t ravel ling andto
from the farm. Thus although pyrethrum is potentially the

that maize occupies more

best regular income earner in the district, less resources
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have been allocated to it.

4.2 General Farming Patterns

The study farmarea
types which are categorized according to their locations.

There are farms which are located in river valleys. These
are locally known as vinyungu. The vinyungu are normally
small in size and are cultivated as large ridges. They are
prepared as ridges because they are located in areas which

are susceptible to water logging and floods.

The vinyungu are normally cultivated during the end

vegetables and variety of otheragreen
potatoes and pumpkins in acrops like green maize, beans,

Intercropping is in these farmseale.smal I very common

the vinyungu are used for provision ofplots. General I y,

foodstuffs during the dryfresh andseasonorgreen
between harvests of main crops. This is a security against
failure of the main crop. Normally planting of these farm

under i r r i gat i on i n i t i at etodonei s seedplots
germination except when potatoes alone are grown.

The second farm plots are those which found onare
These are normally planted during thethe upland areas.

rainy season only. These are usually large plots of not

is characterised by different

of the rainy season and are used as dry season farms for
production of
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The plots are locally

known as migunda. The migunda can be located

from the households depending on the availability of land.

Currently most of 1ocat ed far f rom the
households due theto of the vi11 age sett i ngsnat u re
whereby each household is supposed to own not than anmore

around the homestead. Thus of farmingt hemostacre

activities are done outside the villages.

the migunda normal 1yWi thin st andpu re crops are
i nclude wheat, beans, maize,The peas,g rown. crops

pyrethrum, sunflower and commercial potato. It is believed
important as they are used as fast food tothat these are

farm operations like weeding andpeople when doing some
whi ch is maize, in distantharvesting of the main crop,

of people carryingreduces the burdenthisThusfarms.
food with them to their distant farms. When mixed farming
is practised in these plots, usually maize and sunflower

in same plots with beans on separatebeans do appearor
rows.

The one acre plot close to the households is locally
In this plot households cultivateas hi vanja. andknown

1 i ke maize,of potatoes, andmi xture cropsa agrow
especi al 1yveget ables pumpkin 1 eavesof andvari ety
i n these plotsThe regarded ason i ons. are

near or away
commercial and household purposes.
less than an acre where the main crops are grown for both

the migunda are

crops grown



55
wh i ch provide ofi mmed iat e food i ncrops can an case

emergencies and provision of refreshing food for children

like green maize and potato for roasting.

Traditionally such a plot is treated as an area where

chi 1d r e n thereforepract i ce farming. Chi 1drencan are
f romencouraged cult i vat e, pl ant , and harvestto weed

farmi ngthese plots of acquainting them withas
young. The plots are also usedmethods when they are still

waste dumping places. Thehousehold wastes act s asas
production from thesein mostHence cases cropmanure.

When used, on 1 yart i f i ci al fertilizer.plots rarely use
are appl i ed. By tradition,fert i1i zeramounts ofsrnal 1

each household should have such a plot however small it
may be.

Ownership and Use of Farm Tools, Implements and4.3
Other Farm Inputs

farm implementmai n used i ni s thehand hoeThe
is used by 93farming for both cash and food crops. It c/ ✓o

i n al 1 the farm operationssurveyed householdsof the
7 % had used hi red oxen withThe other(Table 4.2). ox

1 and preparat ion andi noxcartandplough crop
transportation while weeding was done by hand hoe. None

had used a tractor in farm operations.

a way
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Table 4.2 Njombe district: Ownership and use of farm inputs

Input used Source Households Percentage

Hand hoes Own 56.00 93.00

Oxen/Ox plough/ox cart Hi red 7.004.00
Ferti1iser Njombe 75.0045.00
Improved seeds Njombe 53.00 88.00
Local seeds Njombe 7.00 12.00

Source: Survey data, 1992.

The hand hoe is the main implement because of the
nature of the landscape in most of the pyrethrum growing

whereby the 1 and is hilly withd i st r i ct,t hei nareas
the use of tractors and oxen.slopes which limit

i s 1 i ke this i n t he mainsituationAlthough the
di st r i ct,t he the Njombeofgrowi ngpyrethrum areas

est imates that 74 % of thedistrict agricultural office
farming population in the northern part of the district,
covering the Mtwango and Makambako areas, use oxen in most
of the farming activities. These include land cultivation,
planting, weeding and crop transportation.
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The use of fertilizer
households as 75 % of the pyrethrum growing households had
used fert i1i zer, mainly CAN and TSP, in maize production.

ofNone them however had f ert i 1 i zerused i n pyrethrum
product i on. Pyrethrum producers only remember t hethat
input was used by large scale farmers Thein the 1960s.
same situation apply for the use of other agrochemicals
like insecticides, whereby none of the surveyed households
have used them in pyrethrum production but only in maize

(TFA)Farme r’sproduct i on. The Tanganyi ka Associ at i on
Njombe, i s the main suppli er of t hewhi ch i s based at

cooperatives in theinputs in Njombe district. However,
provide similar services though not to the TFAdistrict

st andard.

i mproved seeds, onl y maizeof gett heIn case
88 % of the respondents indicated to havepriority. About

their plots especiallyi n i nseedsimproved maizeused
purpose maize in order to getplots meant for commercial

hi gher output.

i s 1i mi t edImproved potato seed to commerci aluse

household
moreare

use

is common among the surveyed

potato producers only because of its high output. Potatoes 
for household consumption are produced from local 
varieties which are more palatable though not highly 
productive. Thus in this case the choice and use of inputs 
is determined by tastes and preferences, and the type of 

in which the crop is to be put.



56

4.4.1. Capital

majorno
capi t al i t ems. Only the hand hoe, bush knives and axes
have been identified as being the capital items owned by

used oxen and
average of Tsh

3000 per acre for land cultivation.

Crop sales proceeds form the mai n of farmsource
operating capital. Such capital is used to hire services,

seeds and agrochemi cals.fertilizer, ot herpurchase of
householdsal es each need keeptoafterThus crop a

of money as working capital for the nextcertain amount
crop season before they commit such farm proceeds on other
consumption and investment expenditure.

4.4.2. Labour

2.48 individuals whoOn
provide labour permanently to the household agricultural

This isproduction activities. 52.91 man­
household per year using Norman (1973) 1abourdays per

equi valents.

average each household had

their accessories have to hire them at an

Pyrethrum producers in the study area own

households. This is why even those who had

an average of

4.4. Resource Ownership and Use
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Usually this labour is organised in working g roups

during execution of main farming act i vi t i es due to

inadequacy in i ndi vi dual households. this theIn case,

households organise what is locally known as migowe, which
literally means working groups,

which need to be done. A particular organiser will have to

al 1 the participants i n kind, usually by preparingpay

food and local brew.

Apart from paying them in kind, the labour provided
Thus

a

mgowe of each of those who have come to provide labour to

Essent i al 1y this i sfarm when required to doh i s so. a

social organisation of farm production labour which helps

to bridge the gap of labour deficits which could have been

experienced if each household had done all the household

It helps also to solve the problemfarm activities alone.

of unavailability of hired labour in the survey area.

Land4.4.3

establi shed t hat the observedalready beenhasIt

average farm size per household was 3.54 ha in the survey
of which an average of 0.61 ha had remained fallow inarea

Thi s shows that land isthe 1990/91 notcrop season. a

pyrethrum producing householdsproblemmajor i namong

the working group organiser is required to appear for
becomes a liability to be returned in labour terms.

for a specific activity



Njombe dist rict. This argument be supported by thecan
observation that, of the 39 household heads who had wished
to increase the area under pyrethrum in to theresponse

higher producercur rent pri ces, hadof71 .8 themo/

indicated to have enough additional land for the purpose.

this, fallow agriculturalDue to product i on system and
rot at i on practised by the pyrethrum producingcrop are

households in Njombe district t heto restas
soil and allow it to regain natural fertility. However its
timeliness on pyrethrum plots remains to be desired.

4.5. The Marketing Outlet Of Major Crops

pyret h rumproduced by t heal 1Essent i al 1y crops
in theproducing households in the survey

for pyrethrum itself which does notexceptmarketopen

alternative market. Cooperative societies in thehave an
thus purchase mainly pyrethrum from the farmers.area

soci et i est he cooperat i veof toi nabi1i tyThe
purchase the other crops is due to unavailability of own
funds for that purpose. The cooperative societies depend

that is
obtains on credit from financial i nst i t ut i onsNJOLUMACU,

like the National Bank of Commerce. Such funds are always

obtained in small quantities than what is required and, at

proper timing offor1 atet i mes, procurementtoo crop

a measure

on funds which the cooperative union in the area,

area are sold



activities. This makes it di fficult for the cooperative

societies to purchase even the pyrethrum crop which has no

alt ernat i ve market. Essent i al 1 y, f i nanc i alhowever,

difficulties emanates from the cooperatives themselves in

the di st ri ct through misuse of the 1oaned funds. Th i s
makes the cooperatives to be financially worthnot to
financial i nst i tut ions.

Labour Availability and Requirement by Major4.6
Crops

of 1abour potent i al 1yTable shows the amount4.3
available in man-days for the sampled households. The man-

(1973) 1abourcalculated usi ng Normanbeendays have

equivalents. An average of 2.48 individuals per household
in man-days computations. Publi c hoii dayshas been used

have been subtracted from the effective working days per

mont h.

On average each Njombe district pyrethrum producer

man-days potentially avai1able for al 1 t hehas 52.91

including farm act i vi t i es.act i vi t i eshousehold non

the analysis which follows is based on householdHowever,
main agricultural production activities only.
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Table 4.3 Njombe district: Potential labour availability and

requirements by main crops

Month Labour Labour Surplus/

available defici t(-)requi rement

-Man-days-
January 51.55 23.67 27.38
February 45.43 53.76 -8.33
March -39.7853.23 93.01

-65.90Apri 1 105.6139.71
26.63 24.0250.65May
12.40 56.0668.46June
25.52 26.12July 51.64

5.6166.3360.72August
63.21 -13.4849.73September

31 .9818.6450.62October
53.00 -1 .3651.64November
67.25 -5.7561 .50December

50.75 2.1552.91Average

Source: Survey data, 1992.



The mont h of April has the 1owest force1abour

potentially available. This i s because of publi cmany

holidays in that month which have reduced the number of
effective working days. The month of June has the highest
potential labour force.

The labour requirement by crops mont haverage per
over the twelve months is 50.75 man-days. More labour i s
required in the months of April followed by March. this is
normally the peak period for weeding maize, potatoes and

harvesting of pyrethrum and land preparationpyrethrum,

The 1owest 1abourwheat andand pl ant i ng of peas.

requirement is experienced in June followed by October.

comparedavai1able i spot ent i al 1 y to1abourWhen

the situat ion i slabour requirement by major crops, as
shown is figure 4.1. Generally, more labour is required by

The month of
April has the highest labour deficits, that is 65.90 man-
days followed by March which experiences a labour shortage
of 39.78 man-days. Both fewer effective working days and

farm operation in the months ofcoi nci dencea
April and March account for this.

of many

crops than what the households can provide.
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The highest labour deficits in the month of March and
April highly limit the allocation of household labour i n

pyrethrum weeding because for pyrethrum this is the period

when weeding is supposed to be intensive as weeds

grow fast suppressing the growth of the short pyrethrum

plants. At the same time food crop farm operations reach
In such cases single farm producerno

wi 11 for pyrethrum atopt t he of foodlosingexpense

resultAs attention pyrethrum plots i stocrops. a

delayed.

Labour deficits are also a result of labour movement

The Njombe and Makambako towns, which areto urban areas.

i n the di st ri ct , absorbmajorthe onl y townstwo a

from the ruralof 1abourreasonab1e apartamount areas

from the more distant towns of Iringa, Dodoma and Dar es

individuals engage themselves i nIn these towns,salaam.
look for employment to large private

business concerns, government departments, parastatals and
as housemaids.

Tea estates and factories at Luponde and Lupembe and

wattle estates near Njombe town also absorb a large number

of labour from the rural Njombe district. This is because

theseact i vi t i es i n est at es need manualtheofmost
labour especially in tea plucking and wattle stripping.

Therefore, both urbanisation and large scale agricultural

a cri t i cal point.

petty business or



for labour deficits in the pyrethrum

growing areas of Njombe district.

June has the highest labour surplus,

that i s of theMost 1abour requi red i n

this month goes to pyrethrum production. In most parts of
the this period i s off-farmused forsurvey area
activities. The activities include preparation of bri cks
for house building, making mats, and baskets among others.
These activities continue up to July as these are the most
col d months i n During t hese mont hs peop1e,a year.

pref er 1 i ght act i vi t i estherefore, work i n whi chto
involve staying indoors except for brick making. The slack
period in October is mainly for recreation.

Labour Requirement by Crops by Farm Activities4.7

Labour requirement by crops

requirement by major farm operations Tableamong crops.

4.4 shows these variations.

An assessment across the table shows that weeding is

labour demanding farm operation for pyrethrumthe most
followed by maize while potato requires only half of the
pyrethrum labour needs for weeding. Higher frequencies for
pyrethrum weeding accounts for this.

varies, so is the labour

production account

56.06 man-days.

The month of
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Activi ty Pyrethrum a/ Maize WheatPotato Peas

3522 35 35

10 10 8 10 3

1
10 5

30 6 64060

2527 3241 35

12
17 5 5104

3

79122 88140153Total

Notes:

i nsi gni fi cantneedsvirtuallyandWheat anpeas

The plant population,weeding in Njombe district. nature

of plant growth for these crops and the timing of planting
which comes after the peak rain season account for these

The second farm operation to absorb more labour force
flower picking. Pyrethrum again needsis harvesting and

labour force as compared to other crops grown in themore

requirement that pyrethrum flowersThe should bearea.

Land preparation

Planting
Infi11ing
Fertiliser application

Weeding

Harvest i ng/shel1i ng

Drying

Market i ng/t ransport

Cutting back

Table 4.4 Njombe district: Labour requirement by crops by farm 

activi ties

Man-days

35

as they tend to suppress weeds.

a/ Based on three year average labour requirements.

Source: Survey data, 1992.
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harvest ed after every two weeks (14 days) foraccount s

this. Maize harvesting ranks second in labour requirement .

This i ncludes shel1i ng 1abour. Peas rank 1 ast i n this

aspect followed by potatoes.

Market i ng and 1abourt ransport i s hi gher for

potatoes due to the nature of the crops’ weight and the
higher output per unit area compared to other crops.

In general,

three economic growing

years. Maize ranks second while peas requires nearly only

half the labour force required for pyrethrum.

Although pyrethrum is the most labour demanding crop,

its output per ha seem to be independent of the available

indicated i nThi s i s tablehousehold. 4.51abou r per

chi-square i s st at i st i cal 1ycalculatedwhereby, the

0.05 significance 1 evel g i venati ns i gn i f i cant aeven

tabulated chi-square value of 3.84. This provides enough

evidence that the two variables are independent.

for this is that thereThe possible reason was a

ofdi st ri but i on t he number of ful11 imeuni formrather

members of the household who had been permanently at home
providing labour to the household agricultural production

of labour per annum for the first
all the other crops requiring an average of 153 man-days

pyrethrum is more labour intensive than
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Table 4.5 Njombe district: Number of fulltime members of the

household and output per hectare

Output per ha (kg)

Total15 to 150 above 150

Number of 22 (40.7) 32 (59.3)One or two 54
1 (16.7) 5 (83.3)ful1 time Above two 6

household
37 (61.7)23 (38.3)members Total 60

Figures in brackets are row percentages.Notes:
0.50Calculated chi-square

Observed significance level 0.48
Source: Survey data, 1992.
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act i vi t i es. A total of 54 (90 %) had one or two permanent

household members at home and only 6 (10 %) had above two

members with a standard deviation of 0.89.

4.8 Main Income Generating Activities

In the current economic system whereby even the most
rural people need some money as a medium of exchange for

goods and services in the market place, householdeach

strives to have a source of income with which to meet some

consumption and investment expenditure.

Njombe district farm producers dependIn most on

maize production for generation of household income (Table

4.6). About 45 % of the interviewed households depend on

production as the major source of income.mai ze

recalled here that , alt houghbeshould howeverIt

pyrethrum is the only main smallholder export cash crop in

producers depend maize t hanthe more onarea,survey

generat ion. Several factorsi ncomeforpyret hrum are

responsible for this.

In the face of serious official marketing setbacks in
the district, pyrethrum producers have a justification for

maize of i ncomedepending t hanas a sourceonmore

pyrethrum. This is because of the availability of



Table 4.6 Njombe district: Main income generating
activities

Activity Observed value Percentage

Maize production 27 45.0
Pyrethrum production 17 2S.3
Potato production 8 13.3
Brewing 5 8.3
Wheat production 2 3.3
Peas production 1 1 .7

100.060Total

Source: Survey data, 1992.

for maize unlike for pyrethrum whichalternative market

must be sold to the official market only. Njombe district

road and railway networks whichcrossed by reliablei s

the district to the major maize consuming u rbanconnect
Dodoma, Morogoro and Dar es salaam. Thisarea of Iringa,

easy for the business community to purchase themakes it
Njombe maize crop when the official marketing agents fail

doing farm producers easi1yit. By soto purchase are
their harvest comparedforcashguarant eed toas

pyrethrum.

69
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ihe maize crop can also be put into alternative uses
unlike pyrethrum which has limited 1 ocal beforeuses

processing. Maize can be used in brewing or easily sold to
neighbours all of which guarantee the producer of i ncome
from his surplus production.

income to the surveyed households in Njombe district. It
i s the main income generating activity to 28.3 % of t he
surveyed households. The high price per unit for pyrethrum

pot ent i al sand i t s i ncome regu1 arto generat e at

intervals, when marketing takes place regularly,

of the factors contributing to it being ranked second. Its

ability to be harvested in short int ervals of two weeks
that monthsfor a larger portion of the year,

consecutively, makes possible for it to generate regular
income over time should the marketing system act well. The

nature of the marketing system in the districter rat i c

however has made pyrethrum producers fail to realise fully
these potentials . Therefore households opt

of income which also guarantee them of food supplysource
unii ke pyrethrum.

income generating activityimportantthird t oThe

households i s pot ato product ion.growi ngpyrethrum
by of93 thei st he %Alt hough surveyedgrowncrop

only 13.3 % grow commercial potato.households,

are some

Pyrethrum ranks second in importance as a source of

for maize as

is 7 to 11
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Essentially, potato is the most paying crop as compared to

the crop ranks third in the

d i st ri ct because pot atoes from Njombe di st ri ct do not
compete favourably in the main markets with the higher

quality Makete and Mbeya districts produced potatoes.

pyret h rum and maize. Thi s t ransport andcauses some
storage problems unlike the latter which can be stored for

1ongerreasonably peri ods. Thus the i scrop more
susceptible to deterioration in quality hence its 1 owe r

This shows that Njombe
district pyrethrum producers are risk averse. They are not
prepared to grow the more risky potato crop although the
crop is cheaper to produce and can pay highly to labour.

Only a small fraction of the sampled households rely
major source of income ( 8.3 %) while 3.3

% and 1.7 % of the sampled households depend on wheat and

agri cultural product i onhowever,general,In
activities are a major source of income to the majority of
the sampled households in Njombe district as compared to
non farm activities.

on brewing as a

preference as a source of income.

pyrethrum and maize. However,

peas respectively as their major source of income.

The potato crop is more perishable when compared to
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4.9 Pyrethrum Production Patterns in Njombe District

Pyrethrum in Njombe district crop

grown in small plots ranging from 0.20 ha to 2.00 ha with
average of 0.49 ha.an

usually on ridged plots.

When crop rotation is done on pyrethrum plots, wheat,

used in the rotat i ons. theHowever,

sampled households prefer to leave their pyrethrum plots

fallow than do crop rotation. This is because land is not

1 i m i t i n g .

The Role of the Tanganyika Pyrethrum Board in4.10

Pyrethrum Production

The pyrethrum board has several obligations to fulfil
in the work of assisting smallholder pyrethrum producers.

is supposed to promote smal1 hoiderpyrethrum boardThe

pyrethrum production through provision of various services

which include extension services, production inputs and

other production incentives to encourage the producer to

produce a high quality and quantity of output to feed the

Mafinga plant.

peas and maize are

i s a smal1 hoider

The crop is grown in pure stand,
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4.10.1 Extension services

Provi sion of ext ensi on servi ces pyret hrumto

producers is controlled by the pyrethrum board thebut

extension agents belong to the Ministry of Agriculture.
i hey are only attached to the pyrethrum whi chboard i s
supposed to guide them on where, when and what to do.

In Njombe district there is only one extension agent
who is based at the regional office. There are no subject
matter specialists at either ward divi sion 1 evel toor
serve specifically the pyrethrum producers more closely.

based at the regional office lacks the essentialThe one

effect i ve fieldvisits. Thusfieldfacilities for no

1 eaves pyrethrum producersThismade.visits are

division basedThe other ward and ext ens i onunat t ended.

knowledgespeci ali sed pyrethrumhaveagent s onno

production. Also these are responsible for promotion of
their ofi n operat i on.mainotheral 1 the areascrops

effect i vely hel p i ncan ’ t pyrethrumt heyTherefore
product i on.

buy the pyrethrumFailure by cooperatives to crop
from the producers have exergerated this problem. This is

divisionand basedward extensionotherthebecause

officers shy away from pyrethrum production promotion as

they may be held responsible by the farmers for the non
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buying of their pyrethrum output.

back i n t he 1 970s and earlyway 1 980s when pyret hrum

like those of the EEC and the World Bank, revive theto

crop. Extension workers were previously given most of the

for execut i on of their dut i es likemeans necessary

motorbikes for transport, gum boots and rai ncoat s apart

from other incentives like night allowances when i n the
field. These extension workers had ful 1 knowledge of
pyrethrum production and guided producers on production of

the crop from nursery preparation up to marketing. Absence

incentives have drawn extension agents away f romof such
pyrethrum production.

above i s thatal 1 theof currentThe outcome
pyrethrum producers mostly depend on long time producers

friends) knowledgefor pyret hrum(nei ghbours and on

production (Table 4.7).

About 73 % of the sampled households depend on this

received the from villagehadwhile 17 % samesource
the sources were explainedgovernment officials. However,

Only 10 %

had grown it through experience. These were the long time

pyrethrum growers.

production continued to decline despite various measures,

as not being specific to the producers’ needs.

The extension service problem started to be an issue
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Table 4.7 Njombe district: Source of pyrethrum production

knowledge

Source Observed frequency Percentage

Neighbours and friends 44 73
Village government officials 10 17
Did not receive any 6 10

lotal 60 100

Source: Survey data, 1992.

madehas pyret h rumextensionof agentsAbsence

producers in the district to be cut off from the pyrethrum

Uyole as the researchresearch centre at

Provision of production inputs4.10.2

i nst i t ut i onpyrethrum board i s the main whi chThe
pyrethrum i n theof Njombeproductiont headvocat e

district in order to supply raw materials for its plant at
have the obligation of providingthereforeMafi nga. It

production inputs to pyrethrum farmers which ranges from
farm implements to planting materials.

means of reaching the user.
results have no
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On farm implements, pyrethrum growers have
problem in acquisition of inputs like hand hoes, ci rckles
and bags in private
shops up to village level. The main pressing issue on this

account is the unavailability of drying materials i.e. the

wire trays. Previously this input was provided on credi t
terms. Nowadays the pyrethrum board does not provide this

beenservice such that drying and drying facilities have

pyret hrumconst rai nt inranked the number oneas

product i on.

Currently pyrethrum producers in Njombe district use

trays made from bamboo for pyrethrum drying by fire. The

disadvantage of this is that, the bamboo trays do not last

long and thus are more costly compared to the coffee tray

wire which can be used for over three years.

that bamboo eas i1yi s t raysdi sadvant ageAnother
catch fire when pyrethrum is dried by fire. This can bring

harvest andburning the whole dryingeven
houses when drying takes place at fire tops i nsheds or

It is on this basis that a large section1i vi ng houses.
of pyrethrum producers in Njombe district are compelled to

by sun rather than bydry their pyrethrum flowers fire
of pyrethrum and growers(Table 4.8). About 86.67 % i n
Only 13.33 % dry by fire.Njombe dry pyrethrum by sun.

no much

disasters of

because these are available easily
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Table 4.8 Njombe district: Pyrethrum drying methods

Drying method Observed frequency Percentage

Sun 52 86.67
Bamboo trays 12 23.08
Mats 40 76.92

Fi re 8 13.33
Bamboo trays 5 62.50
Wire trays 2 25.00
Potable drier 1 12.50

Source: Survey data, 1992.

Planting materials are other important inputs which
supposed to offer the pyrethrumpyrethrum board i sthe

i nThese be formN jombe di st ri ct. ofi nproducer can
fulfilorder thissplits. In toseedli ngsseeds, or

board needs havetopyrethrumt heobiigat ion, an
establishment of farms in which seeds, seedlings or splits

be produced. Currently the pyrethrum board does notcan
in Njombe district to satisfyfacilities thehave such

increasing number of producers i n t hetoresponseever

current higher producer prices. Hence it only encourages
producers to cooperate amongst themselves

in obtaining the necessary planting materials, especi ally

the splits. mat eri als,This is because the few planting
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particularly seeds, which f rom faras as

Maket e d i st ri ct, are distributed to the most needy only
(Ci rcular letter No. TPB/MICH/123/Vol 3/4 of 26/9/1991 ).

The problemcurrent which faces the pyret hrum
producers i n Njombe di st ri ct , therefore, i s the
unavailability of adequat e and appropri ate pl ant i ng
materials. The ones which most of them use i.e. the spli ts
(table 4.9), are obtained from old pyrethrum bushes of up
to over four years of age. Such splits are of low quality
and do not produce a good crop. New producers and those

increase production highly constrainedto are
with this factor.

Most of the used splits are obtained from neighbours
and friends. Figures in table 4.9 show that, 61.7 % of the
sampled farmers have obtained their planting
materials from this source. Only 28 % obtained from their

and 10 % from the pyrethrum board. The 1 at er

has been reported to be an unreliable one becausesource
of delays in delivery, inadequate supply and poor quality
of the supplied materials.

As this study was done during the planting season,

sample farm visits were made. The main observation is that

farmers seem to be working in a hurry as they were anxious

immediate money from pyrethrum sales due thetoto get

higher producer prices. In so doing they neglect

are mobilized

who want

own farms
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Table 4.9 Njombe district: Type and source of pyrethrum

planting materials

Variable measured Observed frequency Percentage

Type of planting materials
Spli ts 47 78.0
Seedling 10 17.0
Both 3 5.0

Source of planting materials

Own prepared 17 28.3
Neighbours and friends 37 61.7

6 10.0TPB

Source: Survey data, 1992.

of the principles of proper preparation of splits forsome
properly trimmedplanting. Old flower stalks are not nor

of which ot herwiseal 1and roots,the 1 eaves areare

important to initiate a growth of healthy new plants.

it was observed that this is due to
inadequate pyrethrum production knowledge rather than mere
hurry for immediate money. It is possible that the lack of

on
majori s t hegrowing the ofofbest crop causeways

inadequate knowledge for pyrethrum production in Njombe

specific extension agents who can advice new growers

In some cases,
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di st ri ct .

The pyrethrum board has provi sion al so ofa
establishing farm service centres to provide the pyrethrum
producer with various servi ces 1 i ke sal es of consumer
goods and t ractor hi re servi ces. These aimed atare
reducing travelling costs by the farmer when looking for

servi cessuch far away from villages doi ng wi 1 1as so
entail wasting precious farming time. The regional office

Njornbe reported that such servicesat i ncommon
Njornbe district instead they are plenty in Makete district

where pyrethrum production i s higher. pyrethrumLow

Njornbe di st ri ct has, t herefore,product i on i n made

pyrethrum growers to miss the farm service centres.

Limiting Farm Operation in Pyrethrum Production4.11

to obtain the main limiting farmassessmentIn an
i n di st ri ct ,Njornbeproducerspyrethrumoperat i on to

the firstdrying and drying facilities happens to be as
explained by 36.7 % of the respondents (Table 4.10).

Drying seem to be a problem to pyrethrum producers
because most of the harvest comes in during the peak rainy

which makes it difficult for producers to dry theirseason
crop by sun which is easier to undertake in the absence of
alternat ives.

are not
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table 4.10 Njombe district: Most limiting farm operations

Farm operation Observed frequency Percentage

Drying and drying facilities 22.0 36.7

Weeding 19.0 31.7

Flower picking 15.0 25.0

Nursery preparation and management 4.0 6.7

Total 60.0 100.0

by the unavailability ofproblem is worsenedThi s

proper drying materials, that is the wire trays which i s
This makes theappropriate for fire drying of pyrethrum.

whole task of flower drying to be very tiresome and risky
because the harvested flowers becomes susceptible to rot

leads to disposal 1 owerinsufficient drying which oror

quality of the crop respectively.

Various undertakings have already been done i n the

work of trying to solve this drying problem mainly through

researching on the most appropriate methods of pyrethrum

result sdi st ri ct but have beenNjombei ndrying
frustrating to pyrethrum growers. This is because of the

inapplicability of these methods at smallholder level.

Source: Survey data, 1992.
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Reports from the pyrethrum board head office shows

that, under the 1981 1985 IRADEP, the EEC had undertaken
drying trials at Mahenyesome and Lugenge village i n

Njombe district using drier imported f rom the

then West Germany. The modern drier had proved beto

effective in producing high quality pyrethrum dry flowers

of 1.53 % pyrethrin content and 100 kg of
we t
t he 19 kg obtained through local drying methods. Drying
time was also reduced five times using the modern drier.

The could be modern drying method in Njombe district,
involved the establishment of a central drying system at

producers had only to sei 1Lugenge whereby their wet
flowers to the pyrethrum board which then had to dry them.

Although the EEC trial runs proved to be applicable, later

trials by the pyrethrum board indicated some discouraging

the whole exercise proved to be uneconomi cal

the pyrethrum board proved to have worked ati . e.
during the trials.

for the pyrethrum board to workat least,In order,
at a break even point it was necessary to reduce producer
price of the wet flowers by four folds.

t he pr i ceimpli cat ions to cutgrower as means a
Thusproducers. t he pyret hrumd i s i ncent i ve to board

decided to abandon the whole idea of the central drying

an average of

This had its own

results as

a modern

flowers had produced an average of 32 kg instead of

a 1 oss
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syst em.

Various factors had contributed to the non viability

of the cent ral drying facility i n Nj ombeat Lugenge
d i st r i ct . These included the high initial of thecost s
dri er, 82 % of which was to be foreign component. I he cost
of a single drier was Tsh 275 000 at 1982/83 prices. The
system also was too expensive to run due to its excessive
need for diesel which was to be imported. This accounted

26.4 % of total running trials. The
system thus had higher drying costs as compared to 1 ocal
drying methods.

failed to dry flowerssystem also had thetoThe
required moisture content of 10 %. It produced dry flowers

average of 22.3 % which is too high for effectiveof an
process!ng. The proved besyst emeconomi cal toand

col 1ect i on from the al readyf1owerduringdifficult
inaccessible and scattered villages around Lugenge due to

road networks and inadequate vehicles owned byboth poor
ant i ci pated that , shouldit theLi kewi sethe TPB. was

during the peak period, serious losses to thedrier fail

pyrethrum board could have resulted. Thus the whole i dea
was abandoned.

costs onfor about
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The department of agricultural ofengi neeri ng the

Sokoine University of Agriculture had also done some pilot
studies to establish the kinds of pyrethrum drying systems
possi b1e for pyrethrum producers i n N j ombe district
between 1 985 and The1 988. resu11 s of t he studies,
however, could not be disseminated further to producers
because the pyrethrum board could not finance a proposed
grand study to establish the suitability of the var i ous
d e v i s e d drying varioussyst ems envi ronmentalto and

conditions in Iringa and Mbeya regions which areresou rce
the main pyrethrum producing regions in the country. Due

the above factors, the burden of pyrethrum dryingto all
the smallholder producerthe hands of1 eft i n

himself.

importance is weeding. This i s essent i al 1yi nNext
posed by inadequate labour force. Labour deficits in the

the high recommended weedingperiod coupled withpeak
frequency accounts for weeding being ranked second.

i n tableresults further4.11t abulat ionCross

showsit that, 1 ow weedingaspectthisc 1 a r i f i e s as

frequencies are associated with low numbers of ful11 ime
household members who provided labour to the farm. Given
the critical chi-square value of 3.84, the calculated chi­

value of 5.822 is statistically significant at 97.5square
% confidence level.

has been
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Table 4.11

Weeding frequency

1 to 3 Above 3 Total

Number of 1 to 2 4 54
Above 2 3 6

53 (88.3)Total 7 (11.7) 60

Notes:

0.025

1 992.Source:

hypothesi sresults, t he that t hetheseBas i ng on

amount of labour force available per household and weeding

frequency are independent is rejected and concluded that,

household97.5 % confidence, weeding frequency andw i t h

labour availability behave dependently.

Thi s beenthird. has rankedranksFlower picking

flower drying and weeding because of easinessafter both

of timing the operation when relatively more labour force
is available in households. Pyrethrum producers in Njombe

of the flower picking during weekendsdo mostdi st ri ct
so that theywhen school can

assist in this farm operation. Thus this constraint does

full time people 
per household

Njombe district: Number of fulltime people per 
household by weeding frequency

50 (92.6)
3 (50.0)

(7.4)
(50.0)

Figures in brackets are row percentages.

Calculated chi-square 5.822

Observed significance level 

Survey data,

children are not at school
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not seriously affect this operation.

Ch i-square result s between avai Table1abour per

two

vari ab1e are not dependent (Table 4.12). Figures in the

flower picking i nt erval was general 1y

good irrespective of the number of fulltime people in the

household. Also, basing on the tabulated chi-square value

the calculated chi-square statistic of 0.01 i s

result s, fai 1 rejectt he basi s of t hese thetowe

pi cki ng i nt ervalhypot hesi s t hat flower and 1abour

availability per household are independent.

Table 4.12

Flower picking interval (days)

Below 16 Above 16 Total

1 and 2 54Number of
Above 2 6

41 (68.3) 19 (31.7)Total 60

Not es:

0.92

full time people 
per household

Njombe district: Number of fulltime members of 
the household by flower picking 

interval

37 (68.5)

4 (66.7)

17 (31.5)

2 (33.3)

Figures in brackets are row percentages.

Calculated chi-square 0.01

Observed significance level

Source: Survey data, 1992.

insignificant at 0.05 level of significance. Therefore, on

table shows t hat,

household and flower picking interval shows that the

of 3.84,
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farSo chi 1dren have been report ed beto more

efficient at flower picking provided they are well guided

on which flowers are to be picked. Thus, as most of those

people who were permanently at home providing labour to

househo1d act i vi t i es ol d justifiesit thewere ones,

independence between this variable and the flower picking

i nt erval.

Further evidence for the above is shown in table 4.13
of t he had i nd i cat edt hat , respondent s t hat61 . 7 0/ 

/O

household flower picking labour was adequate against 38.3

i n f1 owe r1abour be const rai ntindicatedwho to% a
picking.

Table 4.13 Njombe district: Adequacy of household weeding and
pyrethrum flower picking labour

Observed frequency PercentageType of response

Weeding labour
27 46.7Adequate
32 53.3Inadequate

Flower picking labour
37 61 .7Adequate
23 38.3Inadequate

1 992.Source: Survey data,
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preparat ion and management to be limiting farma

operation. These were the new growers who had to establish
nurseri es to produce seed 1i ngs. They yet towere

experience the difficulties of other farm operations by
the time of this survey.

Pyrethrum Output per Farm4.12

Usi ng Cobb-Douglas funct i on ,product i on factorsa
the farmwh i ch influence pyret hrum out put wereper

is as foilows:estimated. The estimated model

0.401og(VARCO) + 0.541og(ARPY)log(OUTFA) = 0.81 +

0.221og(NPHA)+

F = 68.17, DW = 1.54SER = 0.12,= 0.78,
Figures in brackets are t - values.Notes:
Using a two tailed test:

statistically significant at 0.01means
means statistically significant at 0.10.

The results indicate that, the independent variable
accounts for 78 % of the variations in the observed output

variables had the expected posit i vetheAl 1farm.per
signs showing that pyrethrum output per farm in the survey

increase if more variable costs, 1abourmore

(5.03)*

(1.76)***

(7.23)* (6.56)*

R2N = 60,

area could

Only 6.7 % of the respondents had indicated nursery
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force and 1 and wi 1 1 be devoted i nto pyret hrummore
production.

The independent vari ables st at i st i cal 1 yare
signi ficant 0.01 si gni ficance 1 evel forat theexcept
variable labour which is statistically significant at only

0.10 level.

The calculated Durbin Watson statistic is 1.54. Using
limit cri teri a

correlat ion, theserial est imatedof assess i ng DW

statistic value is between the two limits, that i s

say anything about serialand hence we can’t correlat ion
in the model.

The estimated partial regression coefficients in this
production elasticities and theirthefunct ion sumare

to scale. Est i mat ed result s showsindicates the returns
that, a one percentage change in area under pyrethrum will

0.54 % change in pyrethrum output production per
farm while a one percentage change in variable costs will

in output% change farm. i herefore,0.40 percause a
basing on these coefficients, pyrethrum output per farm is
more responsive to area under the crop than all the other
variables in the model.

dl

the Durbin Watson lower (d7 ) and upper (d„)
I J

< DW < d„. This imply that, the results are inconclusive u

cause a
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This observation gives the highlight

prospects of an increase in total pyrethrum output in the

future i n N jornbe di st ri ct . This i s becausenear more

is being put under pyrethrum inacreage

high producercurrent price. example,For theamong

surveyed vi11 ages, Uwemba village farmers had i ncreased
acreage under pyrethrum by and1 7 between June 1 9900/ZO

December Makan j aul a village farmers by1 991 , and45 %

Njomlole village farmers by 650 % at the same period. In
Matola ward, a total of have been under1053 putacres
pyrethrum between June 1990 and Decemder 1991. It
this bas i s t hat the pyrethrum board had est imated an
increase in dry flower output by an average of 32 % f rorn
1590.7 tonnes in 1990/91 to 2100 tonnes in 1991/92.

The sum of the estimated production elasticities i n
the null hypothesisIn order to testthe model

production elasticities does differ f romnotthet hat
unity, a two tailed t-test was employed. The calculated t-

value is 10.32 and the critical t-value is 2.005 at 0.05
significance level. On the basis of these results the null

rejected and concluded t hat, withhypot hesi s i s 95 cz zo

the observed production elasticities differconf i dence,
theTherefore, of1.16unity. product ionf rom sum

elasticities depicts that, there are increasing returns to
scale from pyrethrum production in Njombe district.

i s on

response to the

is 1.16.

that there are
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4.13 Pyrethrum Output per Hectare

4.13.1 Int roduct1 on

Pyrethrum output per unit 1 eve 1national i sarea at
in table 4.14. Figures show that output haper

decreased from 177 kg in 1980/81 1982/83.kg i nto 1 41
After that it increased to a peak of 197 kg in 1984/85.

dropped to 124 kg.Later output

Table 4.14 Tanzania: Pyrethrum output per hectare, 1980/81 -

1988/89

Output (kg) CommentsYear

1771980/81
Years of World1681981/82
Bank and EEC1982/83 141
pyrethrum1951983/84 >

| improvement1971984/85

I1631985/86 programme
1241986/87
1251987/88
1501988/89

The World Bank and EEC programmes ended in 1985/86.Note:

Source. URT (1990).

as shown



92

This trend can be categorized into two phases. Phase

and 1985/86 and phase two the

EEC Bank pyrethrum improvement i nprogrammes
Iringa and Mbeya regions. Thus output hectareper was

were made available to producers through the programmes.

ihe second phase represents the period after the EEC
In this phase production per

hectare had dropped because of little production services

and incentives which were to be provided by the TPB alone.

No trend data on pyrethrum dry flower output per unit

were made available during thisin Njombe districtarea
unavailability of speci fi cdueTh i s i s tostudy. a

monitoring underresponsi ble for theinstitution area

figures obtained from the pyrethrum boardHowevercrop.
shows t hat,Njombe out put rangedoffice atregional

between 175 and 200 kg per hectare since the 1988/89 crop

in farms with pyrethrum bush of not more than threeseason
From the sampled households this stands at 185 kgyears.

147.95 kg ha for al 1and per agean
of the pyrethrum bush (Table 4.15).g roups

period after 1985/86. Within the first phase there was an

and World Bank programmes.

average of

one being between 1980/81

per ha

and World

relatively higher as relatively more production services



This out put 1 evel i s 1 ow compared tovery as a
potential of about 800 kg of dry flowers per hectare. Main
reasons which causes output per ha to be low are that, i n
Njombe district the main pyrethrum farm
operations are not properly followed. The observed average

the pyrethrum bush was 4.02 years which
the recommended 1 evel of This implies t hat3.00 years.
crop rotation or clonal replacement was not done timely.

Table 4.15 Njombe district: Summary of important pyrethrum

production variables from the

sampled households

MinStandardUnits MaxMeanVariable

dev.

51 .32 15.00 301.00kg 72.88Output per farm
50.95 21 .00 230.00kg 147.95Output per hectare
0.32 0.20ha 0.49 2.00Area under pyrethrum
1.61Age of the pyrethrum bush 4.02 2.00 9.00years

number/Weeding frequency
2.50 0.93 1.00 4.00season

16.07days 2.67 14.00Flower picking interval 21.00
10.47 8.52Years of growing pyrethrum years 2.00 30.00

95

Source: Survey data, 1992.

age of is above
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The average weeding frequency was 2.50 instead of the

recommended six times per annum and majority of producers
use the mai n
planting materials.

Other factors i nclude adherence thetonon

recommended flower picking i nt ervals the observedas

average was 16.07 days instead of 14 days, inadequate use

of farm inputs like fertilizer, inadequate deployment of
1abou r into forpyrethrum product i on t he mai n farm
operation as the main farm participants do not include the

more energetic youth, inadequate extension servi ces and

limit acqui si t ion of better1evels whi ch1 ow educat i on

production methods.

and chi-square analysis results4.13.2 Regression

A multiple log linear regression model was fitted to

determine the strength and nature of relationship between

factors and the observed output hectare.abovethe per

Results obtained were as follows:

0.061og(AGHHA) + 0.341og(WEDFR)log(OUTHA) 1 .96 +

+

+

R2 =

(3.4)*
0.401og(APYBU)
(-1.91)*

(4.78)* (0.23) 

0.391og(EDUC) •
(3.48)* 

0.001log(YRGPY) 
(0.07) 

0.70, Adj. R2 = 0.67,N = 60,

improperly selected and prepared splits as

SER = 0.12, F = 25.09



pt;

Figures in brackets are t-values.Not es:
Using a two tailed test:
* means statistically significant at 0.01

Generally the independent variables explains about 70
% of the variation in output per ha in Njombe district.
Age of the pyrethrum bush has a negative coefficient as
expect ed and st at i st i cal 1y si gni f i cant 0.01atwas
significance level. This implies that output declined as
the pyrethrum bush becomes older such that the ability to

withproduce economi cal decli nes This i san crop age.
indicated in table 4.16.

Output per ha (kg)

Above 150 Total15 to .150

2 3031 to
30Above 3

37 (61.7)23 (38.3) 60Total

Notes:
22.84

0.01

Age of 

pyrethrum 

bush

(6.7)
21 (70.0)

28 (93.3)

9 (30.0)

Table 4.16 Njombe district: Age of pyrethrum bush by output 

per hectare

Figures in brackets are row percentages. 

Calculated chi-square statistic 

Observed significance level

Source: Survey data, 1992.
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From the table it is shown that, the calculated chi-

square value of 22.84 proves that the two variables in the
contingency table are not independent at 99 % confidence.

Weed i ng frequency has posi t i ve si gn anda
statistically significant at 0.01 significance level, this

indicates that output per hectare increases the

weeds h i s pyrethrum plot. Thi s i s al so shown i n

contingency table 4.17 in which the calculated chi-square

of 12.25 is statistically significant at 0.01 significance

critical value of iherefore1 evel given t he 3.84. t he
results show that weeding frequency and pyrethrum output

per ha are dependent.

Table 4.17 Njombe district: Weeding frequency by output per ha

Output per ha (ha)

Above 150 Total15 to 150

261731 to
346Above 3

37 (61.7)23 (38.3) 60Total

Figures in brackets are row percentagesNot es:
12.25Calculated chi-square

Observed significance level 0.01

Weeding 
frequency

(65.4)
(17.6)

9 (34.6)

28 (82.4)

more one

Source: Survey data, 1992.
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Education level was statistically significant at 0.01

and had
This shows that more educated pyrethrum growers have the
ability to produce more output per hectare as compared to
lowly educated growers.

formal education cadre
takes a longer time to adjust their resource allocation in
response to price changes. This may be because of either
t h e i r unwi11i ngness to t ake risks due delay i ntoor

getting access to new production knowledge or new packages
of production incentives.

the age of the household head variableAs expected,
was positively related to the output per hectare. However,

statistically si gni fi cant. Thevariable notthe was
positive sign may be interpreted as the increase in output
per hectare due to the increase in experience in growing
the crop over time.

regression result s, results i nabovet heUnii ke
pyrethrumbetweentable 4.18 out putcont i ngency per

age of the household age i ndi cates that ,hectare and at

two degrees of freedom, the critical chi-square value was

5.99 and hence the calculated chi-square value of 17.11

si gni fi cantst at i st i cal 1y at 0.01 1 evel ofwas

significance. The implication is that, the two variables

Individuals in the low or no

a positive sign as expected.significance level
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under the test are dependent.

Output per ha (kg)

15 to 150 Above 150 iota!

4
36

head 20

23 (38.3) 37 (61.7)Total 60

Figures in brackets are row totalsMotes:
Calculated chi-square 17.11

Tabulated chi-square 5.99

Observed significance level 0.01

Survey data, 1992.Source:

factor which can explain these observations i sThe

farpyrethrum isthat ,

from the households than all the other crops grown inaway

the survey area (Table 4.1).

As one becomes older over time, the ability to walk

Thus ol dand work at

people will tend to grow and look after their crops which

closer to their households. Priority however, is givenare

Table 4.18 Njombe district: Age of the household head by 
pyrethrum output per ha

Age of the 
household

1 (25.0)
7 (19.4)

15 (75.0)

3 (75.0)
29 (80.6)
5 (25.0)

Youth (18-25)
Adult (26-45)
Old (Above 45)

a crop which is relatively grown

long distances tends to diminish.
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to food bring food security and i ncome

food

crop plots rather than the more distant pyrethrum plots.
This factor, together with the fact that pyrethrum is more
1abour i intensive to t hanmarkettogrow

other crops grown in the survey area, outweighs the effect

of long time experience in pyrethrum production by old

years of growing pyrethrum variable

happened to be positively related to pyrethrum output per

The variable was statisticallyresults.

insignificant. Table 4.19 shows that the two variables are
1 evel ofstatistically dependent to one

significance.

Basing on the postulated hypothesis number three on

section 3.4.3 and the chi-square analysis in this section,

hypothesis is rejected and concluded that, withthe null

99 % certainty, the observed pyrethrum output per hectare

in Njombe district is dependent on the observed age of the

pyrethrum bush, weeding frequency, household

head and years of growing pyrethrum.

growers and hence they produce less output per unit area.

tend to grow and comparatively manage better their

age of the

when surplus is produced. On this account, old people will

ha in the model

crops which can

The number of

and difficult

another at 0.01
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Table 4.19 Njombe district: Years of growing pyrethrum by

output per ha

Output per ha (kg)

TotalAbove 15015 to 150

2 (10.0) 18 (90.0)Years of Nev/ grov/ers 20

7 (29.2) 17 (70.8)growing Medium term 24

14 (87.5) 2 (12.5)pyrethrum 16Long term

23 (33.3) 37 (61.7)Total 50

Notes:

24.01

0.01
Source:

The pyrethrum production elasticity4.13.3

sect i on, t heforegoi ngthe regressionF rom
coefficients are the estimated production elasticities.

vari ablesi ndependent inf i ve t heof the model,Out
pyrethrum output per hectare seem to be more responsive to

pyrethrum bush which has theof the product i on
elasticity of 0.40 followed by education level and then
weeding frequency.

Figures in brackets are row percentages 
Calculated chi-square statistic 
Observed significance level 
Survey data, 1992.

the age
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Therefore, timely crop rotation or pyrethrum clonal

replacement, improvement i n the 1 eveleducation of the
farmers and frequent weeding is highly i fneededmore
pyrethrum output per unit area is to be improved in Njombe
district.

the production elasticities i sThe 0.40, a

output per hectare in the district experiences decreasing
returns to scale unlike for the case of output per farm.
This is a true case basing on the fact that, the pyrethrum

in the study area have anbush
recommended age of 3age which was higher by 34 % of the
little at t ent ion isyears. This factor plus the fact that

andof timelyplots i n termspyrethrumthepai d t o

i nst ead ofsplitsofandweedingf requent usemore

seedlings justifies the observation of decreasing returns
to scale per hectare.

average of 4.02 years of

sum of
value which is well below 1.00. This shows that pyrethrum
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Pyrethrum Output Supply Response4.14

4.14.1 Int roduct ion

Pyrethrum output trend in Njombe district is as shown
i n figure The t rend however, onl y4.2. therepresent
output received at the Mafinga plant instead of the actual
amount procured at the smallholder level. Figures from the

ofdiffer because t he losses i nexpectedt wo toare
storage and transportation, from the buying centres to the
Mafinga plant, through both pilferage and spillage.

Unavailability of production data at the smallholder
due to unavailability of a specific institution1 evel i s

t hethe di st ri ct andproduction trends i nmon i torto
changes in pyrethrum marketing institutions in the
country at large. As a result, only final procurement
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Fig 4.2 N|ombe district: Pyrethrum 
production, 1976/77 - 1990/91.
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data were available instead of the production data. For
example, cooperatives have marketed the Nj ombei ncrop
district only from 1987/88. Its pyrethrum purchases data

were made available during this study, but such data could

benot used i n this analysi s because of short

duration.

Some useful results4.14.2

The results obtained from the two sets of equations
resu1tsin appendix A.10. The i n generalshownare as

shows that, the real potato producer price, real official
and unofficial market maize prices were inversely related

supplied from Njombe district.the pyrethrum outputt o

price observedreal betopyrethrumOnly wasown

positively related to the output supplied in the district
as expected.

A general comparison of the two sets of results (that
is between one and two year price lag results) show that,

i ndependent vari ables hadthelag,pricei n yearone
2 in the two year

for the ratio of realprice lag.
price of pyrethrum relative to the real price of maize in
unofficial market for one year price lag was 0.78, that in
a two year lag model was only 0.68.

higher explanatory powers (H) than those 

r2For example, while the
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The main conclusion which f rombe drawn thecan

outgoing observation is that, pyrethrum output supply in
Njombe district responds faster to changes in producer
prices than how it was expected during the planning stage

lag could better explain the trend in pyrethrum output
supply in the district I ag . The
observed results might be because of the fact that, the
sampled farmers (78 %) the main planting

material instead of the seedlings. Splits normally give an

effect i ve earli er than the seed Ii ngs howeve r, thecrop
effective crop lasts only for a shorter period as compared
to when seedlings are used.

pyrethrumthe supplycompari son betweenA

responsiveness to real official price of maize on one hand

price and t heunoffi ci al mai ze potato onrealand t he
pyrethrum output supply was affect edother

unofficial pricest he than bysi gni fi cant Iy bymore
based si zei s the ofThi s t heprices.official on

det erminat i on which hi gher forofcoeff i ci ent was
unofficial maize (78 %, 68 %) and potato prices (80 %, 71
%), than for official maize price equations (68 %, 60) at
the two price lags and the observed level of statistical

in which the
former two were statistically significant at 0.5 level or
above while the later was statistically non significant.

significance of the variables in the model

use splits as

a two year timeof this study. The expectation was that,

shows that,

than the one year time
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4.15 The Effect of the 1974/75 Vi 11 agi zat i on Programme to

Pyrethrum Production in Njombe District

Between 1973 and 1976 most of the rural Tanzani ans
underwent sett 1ement rest ructuri ng i n wh i ch thesome
t rad i t i onal sett 1ements replaced by modern,were

plannedgovernment sett 1ements. The aim of set 11ement
restructuring was transform theto t radi t i onal peasant
society and bring the previously scattered t radi t i onal
land cultivators into planned village communities in areas
of high potential physical resources in order for them to

of seal e due i ncreasedbenefit economi esf rom to

agricultural productivity of land and labour.

reset 11ement exerci se i nvolvedNjombe districtIn
vi11 agesi n certain andof peopleconcent rat ion

abandonment of others. In so doing pyrethrum producers who
had to shift to new settlement areas had to abandon their
farms while others had to divide their farms to a larger

Thi s resu1 tedpopulat ion. i ntoi ncomi ngofnumber a
pyrethrum production in the di st ri ct . Fori ndecli ne

example in 1973/74 when production of dry flowers dropped
from 301 tonnes in 1972/73 to only 192 tonnes in 1973/74,

a 36 % decline.i . e.
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The fact that pyrethrum plots are more distant than

other partly f romcrops emanat es t he vi 11 agi zat i on

programme. This is because the relative land shortage had

forced producers to back to their previous di st antgo
farms for pyrethrum production leaving the nearby areas

for the food crops.

Likewise for households which reported to have fallow

land in the 1990/91 season, such fallow land is located at

distant pl aces t han the al ready underareas crops.

Essentially these areas are located in the former living
before the vi 11agization programme, and are tooareas i . e .

distant for effective exploitation.

The Ujamaa doctrine which was carried along with the
had negat i ve effectal sovi11agization programme a on

TheNjombe district. doct r i nepyrethrum production i n

communal 1y and dividework thepeoplerequi red to

production proceeds equally among them according to ones
This made peoplecontribution in the production process.

to get time to do personal agricultural product i onfai 1
activities especially cash crop production. When time was

food crop production as

people had to strive for survival first.

available this was utilized on
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ihe communal production doctrine as well

hi red labour making crop production in relatively large
pyret hrum pl ot s beto impossi ble. peopleTherefore,
continued to reduce their plot sizes and abandonedeven
pyrethrum production altogether.

Mi st akes al so seiect i on ofmade during newwere
village locations which seriously hampered production of

Nev/ village locations were

factors 1 i keagricultural product ionbased on non
result people foundaccessibility to main roads. As a

themselves living in land which could not support proper
andsupply them w i t heasl y wat erproduct ion norc rop

properly selectedt hei nit previously wasf i rewood as
traditional settlements.

4.16 Pyrethrum Marketing Arrangements

Since 1960s pyrethrum marketing in Njombe district,
theparts whereotheral 1i n1 i ke grown, was

marketed by the pyrethrum board. This continued to work up
to 1 987/88 when the cooperatives took over the marketing

The board i sboard. on 1 ythefromtheof nowcrop
responsible for promoting production, processing and sales

both local and foreign marketscrop products toof the
purchasing the crop from producers in Mbeyaf romapart

region.

crop was

drove away

pyrethrum among other crops.
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Cooperat i ve soci et i es have the responsi bi 1ity of

collecting pyrethrum dry flowers from producers regularly
as the crop is produced continuously for over 7 months per
year in the district. The services of these i nst i tut i ons
in N j ombe di st ri ct
of their i rregular operat i ons which result 1 ongi nto
i r r e g u 1 a r flower col 1ect i on i nt ervals. this,Due to
producers stay with their produce for up to four months
before the cooperat i ve soci et i es col 1ect it . Lowcan
quantity of pyrethrum produced in the district may account
for this as cooperatives would not like to work frequently

scale of production to reduce operationalsuch smal1at
cost s.

Under normal circumstances, cooperatives are expected
when they are organisedsuccessful aroundto be amore

main behindThe i s t hatspecific export reasoncrop.
export crops, when well established in an area, do provide

t ransport at i onhandli ng, and generali neconomi es
cooperatives ofand provide tomarketing assurancean

to deal with over time. This is the potentialsomet h i ng
Nj ombe di st ri cti nwhich cooperatives coul d havearea

their economi c survi val.order toexploit ed i n ensure
the low production isHowever,

hand i n hand withthe cooperatives work t he pyrethrum
board in promoting more smallholder pyrethrum production

by provision of various incentives and directly engaging

are, however, not satisfactory because

a limiting factor unless
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in production of the only smallholder cash export crop in

the di st ri ct .

Once the cooperative societies have procured the dry
f1owers, the cooperat i ve union makes forarrangement s
transportation of the to Mafinga plant where t hesame
flowers are sold to the marketing board at into storean
price. The cooperative union therefore have stationed a

representative at Mafinga plant record, andto moni tor

crosscheck the consignments of dry flowers delivered from
the various cooperative societies.

4.17 Transportation of Pyrethrum Flowers

di st r i ct mainlyi n Njombe t akesPyrethrum drying
place at home rather than on the farm. This means that wet

harvested need to be transported home forf1owers once
drying. Transportation of the wet flowers is done manually
whereby people carry their loads in sacks on their heads.

di fficult because of t he smal 1i s notact i vi tyTh i s
acreage and output owned by the households in the survey

households with 1 argethatfacttheand acreagearea
usually break the farms into smaller plots in which flower

varying i ntervals. The slopingplace atpicking takes

landscape in most of the pyrethrum plots also prohibit the

of other means of transportation in the survey area.use
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f romApart simplitying t ransport at ion of wet
pyrethrum flowers varying flower picking intervals assist

in scheduling their Iabour exampleforce. Forgrowers
flower picking mostly falls school
children labour can be deployed into this activity.

After drying, the dry flowers need to be transported
to the buying centres. This act i vi ty is done by head and
at times by use of bicycles. Animal power use has not been

each village has buyingreport ed. Since post ,a crop
smalI hoider I eve I i stransportation of dried flowers at

not a serious problem. Buying posts are within 3 km from

households which is a convenient walking distance.

4.18 The Producer Payment Arrangements

In principle, pyrethrum producers are supposed to be

paid promptly during sales of their pyrethrum flowers to

with the fact that pyrethrum i sthe cooperatives. This,

harvested/pieked for a large section of the year, presses

adequat e fundshave foralwayscoope rat i ves tothe

purchases of the dry flowers.

the price ofProducers normally receive the fifth

sales.flower Farmers t henpyrethrum aftergrade are
promised a second payment should the flowers prove to be
of a higher quality in terms of pyrethrin content.

on weekends so that
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Pyrethrum producers in Njombe district are not paid

promptly as requi red. This i s because t he cooperat i ves
have i nadequat e funds f i nanceto t he purchases. The
cooperative union personnel attribute the inadequacy of
funds factors.to two The f i rst i s the delay by t he

pyret h rum board, which buys the pyrethrum f rom the

cooperatives, to effect payments for the produce delivered

to the Mafinga plant. The second is the rigidity of the
financial institutions to give the cooperatives more loan
for pyrethrum purchases as prices of pyrethrum has been

1990/91fast si neei ncreasi ng the t i me whenat the

in the red.cooperatives are

administration and use by the cooperativesthe financial

themselves remains to be desired.

The pyrethrum board also does not advance funds to
cooperatives for pyrethrum purchases because the pyrethrum
board wants itself to control overall pyrethrum purchases,
the way it used to do before 1987/88. The pyrethrum board

if the cooperatives have failed tohad the opinion that
market the produce they should surrender and 1 et it t ake

ofProducers the opinion t hatbusi ness.the areover

marketing services previously provided by the pyrethrum
board were better than the current services provided by

institutionslong twothe cooperatives. So are

comparative marketing study i s desi red in order toa

marketing the crop, though in different geographical area,

Although these can be true,

as t he
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establish which institution works better and recommend it
to work for the producers.

On second alt houghpayment, t he pyret h rum board
budgets have shown to include second payment or what they

cal 1 bonus in the costs of procurement, rarely producers

to justify the amounts sold per year.

been reported whereby the second
payment which is brought to producers through cooperative

reach its destination.or villages do not Thesoci et i es
institutions which alwaysfunds ends up financing these

have inadequate funds to finance their activities.

In order for each pyrethrum producer to receive the
second payment directly from the pyrethrum board, they are

pyrethrum growers licence from therequired to obtain a
its acquisition i s under t hepyrethrum board. However,

conditions that the respective producer should have three

under the crop which the majority of the producersacres
qualify for. This forces t hedo notin Njombe district

producers to have a pooled delivery of their second pay

through village governments or cooperative societies which

sometimes does not deliver to the intended destination.

receive this and when received it is too small an amount

Incidencies have



The current system of judging whether the pyrethrum

producer should get an additional in generalnotpay or

differs much from the systems which used for otherare
like coffee and tobacco. The latercrops j udged i nare
of t het e rms final sal esnet f rom bot hproceeds the

external and 1 ocal market s unlike pyret h rum wh i ch i s
judged in terms of pyrethrin content which is evaluated
before even processing the crop.

The i ssue whi ch the producers do understandnot
therefore is why

like coffeebring them a second payment this theOn?.
that, the marketingpyret hrurn board assert s cur rent

three tier, together with processingwh i chsystem,

are very costly in a way that final sales proceeds do not

justify another payment to pyrethrum producers.

4.19 Pyrethrum Marketing Costs

has already been established that the pyrethrumIt

board purchases pyrethrum from cooperatives i nto-at an
price accounts fori nto-store al 1 t heThestore price.

cooperative society marketing costs from procurement at
time when the dryt he flowers1 evelfarmer toup are

delivered to the Mafinga plant. The trend in the pyrethrum

marketing costs are as presented in table 4.21.

a crop which is 98 % exported does not

i s a
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Table 4.21 store

1987/88 1988/89 1991/92a/1989/90 1990/91

35.40 47.80 60.00 230.00120.00

16.77 17.25 28.37 71 .0341.70

52.17 65.05 88.37 161.70 301.03

32.14 26.52 32.10 25.99 23.60

store price 68.00 76.0068.00 73.00 74.00

t hetable show that ,i n theFigures on average,

marketing costs are 27.67 % of the grade five pyrethrum

into-store price implying that, producers receive 72.33 %

of the into-store prices.

elements shows that,Analysis of the marketing cost

the crop transport cost element has increased fast between

ofi s i ncreaset hat1991/92, 130 %1990/91 and an
whi chactual t ransport cost i sA.7). The(Append!x

recommended by regional authorities for Njombe district

kmTsh Thus35 ton.1991/92 i s thet hefor per per
budgeted t ransport cost sunioncooperat i ve are

questionable. This is therefore one of the potential areas

Producer price
Marketing costs
Into store price
Marketing cost 
as % of into-
store price
Producer price 
as % of into-

NJOLUMACU: Pyrethrum marketing costs and the into 
prices, 1987/88 - 1990/91

a/ Estimates

Source: Appendix A.7.
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The fact that pyrethrum proceeds go into solving some

i mportant household problems i nd i cates t hat , with

reasonable improvement s in pyrethrum producer pri ces,
people wi 11 continue producing the more mightandcrop

in as these costs continue to sour high.come

4.21 The Relative Profitability of Pyrethrum in Njombe
Di st ri ct

Introduct ion4.21.1

the main cropsIt has already been established that
potatoes, wheat,grown in Njombe district are maize, peas

and pyrethrum which is the only smallholder export cash
pyrethrum produci ngal 1 t hebyi sMai ze growncrop.

households in the district (Table 4.23).

Potato is grown by 93 % of the households while wheat
grown by 15 % and 12 % of the respondents

respectively. This shows that pyrethrum growers grow less

of both wheat and peas producers in

ofavailability valuablet hemadedi st ri ct somethe

production data for gross margin analysis unavai1able and
the ones available were not reliable enough to make use of

them in this aspect.

wheat and peas in their farms. The relatively low number

and peas are
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Table 4.23 Njombe district: Number of respondents growing

various crops

Crop Number of Growers Percentage

Mai ze 60 100
Potatoes 56 93
Pyrethrum 60 100
Wheat 9 15
Peas 7 12

Sou rce: Survey Data, 1 992.

The gross margin per hectare4.21.2

for maize,
pyrethrum and potato. A comparison between crops show that

potato has the greatest gross margin per ha fol 1 owed by

(basing on open market price) and pyrethrum f rommai ze
bushes of three or less years of age.

The pyrethrum gross margin per ha has been divided
i n order show the di fferencecat egori es toi nto two

between the gross margin based on the pyrethrum output of
all the pyrethrum bush age groups and that which is based

pyrethrum bush of below or equal to three years
which is the maximum recommended.
on t he

Table 4.24 show the gross margin per ha
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Table 4.24 Njombe district: Gross margin per ha for maize,

pyrethrum and potato, Tsh/ha

Crop 1990/91 1991/92

Pyrethrum a/ 17 085.25 33 359.75
Pyrethrum b/ 20 782.00 39 565.00
Maize
Open market price 24 082.00 48 485.CO

Official market price 12 482.00 34 035.00

149 368.00 260 285.00Potatoes

Based on average output of 147.95 kgPyrethrum a/ per
hectare as per sample size of 60 households

which represent output from pyrethrum bush

of all the recorded age groups.

of 185 kg per haPyrethrum b/ Based on average output
sample of 30 which represent outputfrom a

from pyrethrum bush of 3 years and below.
Appendix A.8.Source:



where marketing cost s be reduced reasonabletocan a

The amountamount. so saved can be paid to producers as
second payment or bonus.

4.20 Uses of Pyrethrum Proceeds

The income obtained from pyrethrum sal es is mainly
used for education and healt h indicated bypurposes as
53.3 % of the respondents in the district (Table 4.22).

The rest of the proceeds goes to food and clothing (23.3

%), housing (13.3 %) and recreation (5.0 %).

Table 4.22 Njombe district: Important use of pyrethrum
proceeds

Observed frequency PercentageUses

Education, health and taxes 32 53.3
Food and clothing 17 28.3

8 13.3Housing
3 5.0Recreation

60 100.0Total

Source: Survey data, 1992.
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I ess

than that of the second category by 22 % in 1990/91. This
shows that households which had left their pyrethrum bush
for t han three i n t he farm reducedhas t hemore years
overal 1 ha and hence the averageaverage output netper
returns per ha when compared to the higher output and net
returns per ha of the second category.

Therefore it is not economical enough for a pyrethrum
producer to attend to pyrethrum bushes of more than three

officialsurplus maize t hesei 1 theand totoyears
t he 1 at er doeslong not operat emarket. However, asso

producers whopyret h rumthe official market,i . e. g row
is why more householdsmaize are not disadvantaged. That

source of i ncome to pyrethrum
funct i on i ngaffect ed by t henegat i velywhi ch i s non

1 and has beenLi kewi se,market.official resourcemore
allocated to maize production than pyrethrum production.

The crop returns to household labour4.21.3

man-day of thegross margins threeThe per crops
potato and pyrethrum) shown i n table 4.25.(mai ze, are

From the table it is implied that, pyrethrum ranked third
relative profitability household 1abourto byi t si n

Tsh 258 to each man-day in 1990/91providing Tsh 136 and
The 1991/92 figures for maizeand 1991/92 respectively.

The first category pyrethrum gross margin was

prefer maize as the first



and potatoes are based on prices and market cost estimates

covering the period from June to December 1991 only.

Table 4.25 Njombe district: Crop returns to household labour,

1990/91 and 1991/92

1990/91 1991/92a/Particulars

-Tsh/man-day-

Mai ze

240.00Official price 88.00
341.00Unofficial market price 169.00
258.00136.00Pyrethrum

2133.001224.00Potatoes

a/ Based on June - December 1991 prices.
Source: Appendix A.8.

is true only when openbut thisMaize ranks second,
market maize prices are used in the analysis. Ranking is
based on the unofficial market prices because of the fact

1990/91produced in by t hethe surplus maizeal 1t hat
respondents was sold on the open market.

i
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In 1990/91 the unofficial market maize gross returns

higher than the official market maizewas
price by 54 %. This is due to the higher producer prices
i n the market t han i n t he official Themarket.open
1991/92 estimates shows that, the maize
man-day using unofficial market prices will be higher by
42 % when compared market prices gross
margin per man-day.

The non functioning of the official market is thus a
blessing in disguise to Njombe maize producers because of
the higher pay they receive from the alternative market.
The poor food crop production in neighbouring regions of
Dodoma and Morogoro has made it economically possible for
businessmen to move even to the most interior parts of the

Mtila, Makoga and Madope indistrict like Mbega, Makowo,
using light vehicles like pick ups and

land rovers to ferry the crop to the main roads.

The first crop in relative profitability to household
is potato which earned the producer Tsh1abour

1990/91 and is expected to pay Tsh 21 33man-day in per
man-day in 1991/92. The relatively low labour requirement

man-days, and high outputi . e. 1 22 haof t he percrop
makes the crop to be relatively superior over both maize

Otherwise potato

and pyrethrum which require 142 man-days for maize and an

1224 per

gross margin per

per man-day

to the official

average of 153 man-days for pyrethrum.

search of maize
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production is t he most expensive in variableofterms
and I owercost s i n uni t pri ce fol 1 owed maizebyper

(Appendix A.8). Pyrethrum production is cheaper in terms
of variable costs but its relative low output per unit and
high labour consumption makes it a disadvantaged crop i n
terms of returns to labour.

of price, pyret h rum i sproducerIn t e rms more

both when open market and official market prices are used
re 1 at i veThus potato survives high i nand pot ato 1 ast.

of its higher outputprofitability only on account pe r

be concludedit thatBasing on these findings, can
the marketi n compet et radedand maizepot at o open

unfavourably with pyrethrum production in Njombe district.
just i f i ed by t he 1 andf urt her bethismaizeFor can

allocation order shown in section 4.1 of this text.

4.22 Pyrethrum processing at the Mafinga plant

of thei s t he Maf i ngaboardpyrethrumThe owner
plant. Thus it is the pyrethrum board which need to ensure

that the factory receives adequate raw materials for

also supposed thati s to thefunct ioni ng. It ensure

smoothly and it i s responsi ble for finalfactory runs

valuable than either maize and potato. Maize ranks second

unit area.



125

sales of the processed output from the Mafinga plant.

The performance of the plant since 1982/83 is best
summar ised i n table 4.26. in theDat a table t hatshows
instead of processing 4500 tonnes of dry flowers per year,
only an average of 1290.80 tonnes of dry flowers have been
processed the period of ni ne Thi s i sover years. an
average of only 29 % working capacity. This low amount of
flowers processed i s due 1 ow of dry f1owersto amount

received from producers which is an average of only 1 300
i e % of the expected of29 amount 4500year

tonnes.

Although only of t he f1owersexpect ed29 G' /O were
processed per year, working days per year have remained as

in three shifts per day. This is 85 % of t hehigh as 212
expected 250 working days. The reason behind this is

average of only six tonnes per day. This is only 33 % of
per day. Essentially machinerythe expect ed 1 8 tonnes

breakdown at the plant is the underlying reason for this,
whereby some days pass without being effectively utilised
when the machinery undergoes or waits for some repairs.

the low dry flower intake per day which has remained at an

tonnes per
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Table 4.25 HP:?: Pyrethruc processing coefficients, 1932/83 - 1990/91

1982/83 1983/84 1985/86 1985/87 1987/88 1988/391984/85 1939/90 1990/91

1460.69 1082.02 1005.751373.43 1231.40 1590.701464.80
1460.04 1099.87 1005.751373.43 1196.77 1458.59 1532.20

1.01 1.22 1.251.14 1.22 1.22 1.16 1.19 1.18
32.00 24.00 26.00 27.0031.00 22.00 29.00 32.00 34.00
223.00 207.00 200.00133.00 182.00 215.00 282.00 259.00200.00

92.00 93.00 106.00 106.00112.00
5.71 6.54 5.55 5.176.26 6.87 5.59 5.916.27

105.67 106.24 132.87109.93 115.00 110.25 128.63 130.38104.02
254.81 245.33 238.61 277.35 179.97217.28 226.00 225.70 253.18

169.80 159.97 119.22 141.11 170.08 163.5989.11114.11 76.80
32.90 43.11 33.40 33.45 31.7432.6429.93 29.01 32.88

79.00 75.00 15.0082.00 71.00 82.0080.0086.00 73.00

Pyrethrun received
Pyrethrum processed
Pyrethrin content
Working capacity
Working days
Labour force
Daily throughput
Hexane consuption
Gas oil consunption
Furnace oil cons.
C E recovery
Dry F.ark recovery

1205.82 1292.01
1183.03 1307/91

(tons) 
(tons) 
(X) 
(X) 

(number) 
(number) 
(tons) 

(1/ton) 
(1/ton) 
(1/ton) 
(kg/ton) 

(x)
Notes: 1. The plants’ installed capacity is 4500 tonnes of dry flowers per year.

2. The expected niniaun pyrethrin content of incoring dry flowers is 1.3 X i/w.
3. Expected working days is 250 days per year.
4. Expected throughput per day is 18 tonnes.
5. Expected crude extract recovery rate is 40 kg per one tonne of dry flowers.
6. Expected dry marc recovery is 0.95 kg per one kg of dry flowers.
7. Expected hexane consumption is 30.00 litres per tonne of dry flowers. 

Source: MPEP, 1992.
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On dry pyrethrum flower quality, the received flowers

had an average of 1.16 % pyrethrin content instead of the
assumed % minimum.1 .3 effect result edIn this i nto a
lower amount and quality of crude extract recovered. Low
pyrethrin content of dry flowers processed is due to both
1 oss of pyrethri n flower f1 owe r silosi nstorageon

especially when processing i s delayed due to machinery
breakdown. Another reason is the delay in delivery of the
dry flowers to the Mafinga plant by the cooperatives and

itself which buy produce f romthe pyrethrum board the
respect i vely. TheIringa and Mbeya regionsi ngrowers

delay is normally caused by

transport at ion problerns consi der i ng that high pyrethrum

output is obtained during the peak rain season.

ofpyrethri n the drycont entt he 1 owf romApart
flowers ofreceive dryMafinga plantflowers, the an

average of 12 % moisture content which goes to as high as
15 % during the rain season. This higher moisture content

i n t hepossi bi 1i t i es of flower al readyrotbecause of
plant and cloggingMafinga i n t hesilos atdefect i ve

machinery during processing.

poses difficulties in both flower storage and processing
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The consumption of extraction

proportional to the expected rat es. For example, wh i 1 e
hexane consumption was designed to be 30 1i t res per tonne
of dry flowers, an average of 115.39 litres has been used
over the past nine years. This is higher by 286 %. i sIt
report ed that leakages in the machinery resu11 s i nt o
these higher consumption of t herates mai n ext ract i on
ingredients.

Out put for therat es crude ext ract hasrecovery
remained at an average of 32 litres of crude extract per
tonne of dry flowers. This is 80 % of the expected rat e.
Dry marc recovery rate is averaged at 0.71 which is 75 %

of the expected rate. Among other reasons, shortcomings
in the plant layout in which the number of extractors is
inadequate, and frequent drier failure have significantly

rates ofcontributed to the lower recovery of both the

Drier failures has causedand crude ext ract.dry marc

the Mafinga plant because fai1uremuch 1osses to
after extraction ofbe thrown awaythe marc mustmeans

crude extract as it can’t be dried to a useful product.

attributes which of importance forOther theare
the Mafinga plantfunctioning of i ncluded t heproper

i ncomi ng dry flowersthis need1aboratory. In beto
t hat is determinefor quality, theevaluat ed f1owers’

pyrethrin and moisture contents. The shortcomings which

reagents is also not
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have been experienced by the Maf i nga pl ant thisi n
facility is the breakdown of t he i nst rument forused

spect rophotometer. This forces t he Maf i nga pl ant to
collect samples and take them to as far as Uyole research
centre in Mbeya region for pyrethrin content evaluation.
The whole exercise becomes time consuming and expensive
to carry out. Fairness in pyrethrin content evaluation of
the samples f rom 1i censed al so becomesmany growers

questionable and hence the second payment received which

is based on the evaluation results.

al so inadequate storageThe Mafinga plant has an
space to accommodate incoming flowers especially when the

dry flower intake continues to increase overtime due to

relatively higher production and discontinuity of flower

processing. The space is needed to temporarily store the

received dry flowers before samples are taken for quality

evaluation after which they are emptied into the silos
for storage to await processing.

the silos al sothatunfortunate noti sIt are
properly working due to improper design. Of the two silos

capacity to storeeach has 3000present,whi ch aare
tonnes but their layout allows accommodation of only a
maximum of 50 tonnes each at a time. This means that they

approximately two percent of their i nst al 1ed

pyrethrin content evaluation, that is the

work at an
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capacity. The machines which are supposed to mechanically
propel t he fIowers f rom the silos the processingto
system are defective. Thus when more than 50 tonnes are

i n the silos,put the result is flower which i srot a

financial loss to the pyrethrum board.

4.23 Refinery of the Crude Extract

1imi t edthe crude extract hasBy its very nature,
uses unless it is refined. A refined product, apart from

fetch a higher price i n thehaving a variety of uses,
world market.

crudetheboard ext ractexportspyrethrumThe
because of having no refinery facilities at the Mafinga

in foreign exchange.loses alotdoing itpl ant . By so

done better had thecould haveItpyrethrum products.
refinery facilities thei nt reduced atpyrethrum board

Mafinga plant.

Thus, generally, Tanzania is a disadvantaged exporter of
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4.24 Pyrethrum Processing Costs

Table 4.27 shows t he board’spyrethrum
adrni n i st rat i on and pyret hrum process!ng Thecost s.
figures shows that the into store price has continued to
increase over time since 1987/88. This is due to both the
increase in producer prices of the crop and the marketing
costs by the cooperatives which buy the f rom t hecrop
producers and sell it to the pyrethrum board.

Direct processing costs has also continued to
increase since 1987/88 to 1991/92 and an increase of 229
% has been recorded. The cost items in this case includes
such elements as the cost of the extraction solvent
hexane, gas oil used in power generation (electricity is

powered generators), costs of furnacesuppli ed by gas oi 1
fuelboiler produce steam,used towhich i soi 1 as a

whi chall otherandmat eri al spacki ng expenses are
t hroughput. Thethe cont i nuedwith1i nkeddi rect1y

i s dueitems thetocostthesei ni ncrease ever
inputs which is resultincreasing usage of these ofa

pipes and condensers and higherst earn1eaki ng pumps,
prices of both gas and furnace oil.

foundi n forsolut ion this, theUni ess a

cont i nue risewill to overt imeprocess!ng cost s

threatening the financial position of the pyrethrum board
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Table 4.27 TPB: Costs of administration and pyrethrum

processing, 1987/88 - 1991/92

Particulars 1987/88 1988/89 1989/90 1990/91 1991/92a/

-Tsh/kg

Into-store price 52.17 65.05 88.37 161.70 301.03

Direct processing 40.31 87.13 91.43 105.55 132.80

Other variables 9.19 19.64 33.37 32.19 31 .71

Selling expenses 4.50 5.21 9.22 12.05 13.90

Administration 155.2276.58 122.18 130.14 125.98

Total costs 299.21 377.61 441.63182.75 605.42

Direct processing

29.12 24.21 29.90as % of total cost 21.9422.06

Administration as

40.83 41.10 29.4741.90 20.81% of total costs

241.35 406.99 468.64Average salesprice 193.83 578.51
(57.86) (26.91)29.38Net profit/loss 27.0111.08

a/ Estimates.

Source: Appendix A.9.



the board will
incur 1 oss of T sh 26.91a kg of dry f1owersper
processed. This loss will occur despite the fact that the

average sales price of the industrial products i.e. crude

extract and dry rnarc has continued to increase over time.

ihe average sales price has increased by 198 % theover
last five years.

increase i n
processing costs and average sales price, the former has

This accounts%.

for the deficit balance of the TPB sales proceeds.

Although the proportion of the administration costs

lower than theadministration costsof making the total

This can be achieved by streamlining theobserved ones.
amount of the supporting staff at both the Mafinga plant
and the pyrethrum board offices in line with the volume
of business and type of work done.

at Mafinga plant the total work forceFor example,
by January 1992 was 109 employees. Of these, only 24 (22

%) are involved in direct processing of the dry flowers.

Thus 78 % is the proportion of the supporting staff at

the plant. At the pyrethrum board level, the situation is

shown in table 4.28.as

155
as already shown by 1991/92 budget that,

shows a declining trend, still there are more potentials

When a comparison is made between the

increased faster than the later by 16
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The Njombe office has more employees than the Mbeya

office. Njombe and Mbeya offices reg i onal officesare
wh i ch est abli shed offerto extension serviceswere to
pyret hrum producers, and di st ri bute plant i ngprepare
mat eri als, the and give ot herprocure crop some
production promotional services to producers. None of

iable 4.28 TPB: Number of employees by operational area

Mai e Ferna1e TotalArea

Arusha office 1413 1

43Iringa head office 30 14

6 4539Mbeya office

17 10992MPEP

481236Njombe office

5 1611Suppli es DSM

55 275221Total

Source: TPB head office - Iringa.

these is currently being effectively done by the Njombe

office in favour of Njombe pyrethrum producers unlike in

Mbeya where the office in involved in procurement of the

Therefore, the presence of the 48 employees at thecrop.

Njombe office is not justifiable at current work load.
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At the pyrethrum board head office there are two key

department s. These the product i on and marketi ngare

departments. There are also four supporting departments.
These t he audit,account s, admi n i st rat i onare and
supplies. The production and marketing departments happen
to absorb only 7 % and 5 % of all the head office labour

force of 43 employees. Alternatively each employee in the

key department need some nine employees to support him at

the head office. Because of these, the quantity of dry

flowers processed by each pyrethrum board employee has
remained of % of t he planned eightat 66an average

employee per This impIies that , t het onnes year.per

pyrethrum board is generally over staffed and hence this
is a potential area for reduction of its operational cost
and improve its financial performance.

4.25 Producers Share of the TPB’s Average Sales Price

The current producer price policy in Tanzania is to
continuously adjust upward these price until the producer
receive about 60 % of the average sales price. Pyrethrum
producers still, however, receive very low amounts of the
average pyrethrum sales price as shown in table 4.29. The

producers’pyrethrum share of t hethatshowstable

average sales price has continued to decline since

1984/85 up to 1989/90 when the lowest share of 17.3 % was

decline of 81 After that,0/ zo >Thisrecorded. thewas a
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producers’ share increased by 74 %. Using 1991/92 prices

the producers’ share is anticipated to rise by 34 %.

Table 4.29 Tanzania: Producers’ share of the TPB average

pyrethrum sales price, 1984/85 - 1991/92

1985 1986 1991 1992a/1987 1988 1989 1990
-Tsh/kg

Average sales

price 45.5 98.1 193.8 241.8 407.0 468.6 578.529.8

Producer price 19.7 70.4 141.023.6 32.8 38.9 51 .3 230.0

Producer price

as % of sales

17.3 30.1 40.020.1 21 .233.452.0price 66.0

73.9 130.5 234.2 289.2 279.9 304.4TPB’s costs 64.439.4
TPB’s costs as

% of sales

59.796.8 71.1 52.675.3 67.3132.2 141.5price

Est imates.Not es: a

Years 1985 refers to 1984/85.
Producer prices have been adjusted for second
payment.
Computed from appendix A. 8 and A.9).Source.
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In this analysi s the producer price has been

adjusted upwards for the second payment as budgeted by
the pyrethrum board. However the second payment r a r e I y
reaches the producer. Thus the producers’ share i s
exergerated. However, the share can increase should the
pyrethrum board manage to pay producers more secondi n
payment or bonus.

pyrethrumThe board has been ab I enot to pay
producers more due to financial constraints in previous

board’s (i nshare form ofimplied from theyears as

costs) of sal es proceeds.operat ional the Onaverage

board’s absorbed of thehave 87the costs %average,

is therefore onlyaverage sales price of its output. It

through reduction in the board’s costs of operation (both

process!ng) t hatand theadmi ni st rat i onofformi n

ofhigher share theable gettoproducer will be a
average sales price.
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CHAPTER FIVE

5.0 SUMMARY AND CONCLUSION

5.1 Summary

5.1.1 Soci o-economi c character!st ics of the
households which related to agriculturalare
production activities

Sampled5.1 .1 .1 household characte ri st ics,
resource ownership and use

The study has established that, a typical household

head in the survey area has 40.72 years of age and has a

average of standard seven education level.

avai Table household1abourobserved forThe per

only hal fi s of t heact i vi t i esagricultural tot al
avai Table household.force This1abourpot ent i al per
households 1arge,although 1abourt hat, aremeans

match properly to theavailability does not household

household membersof ofMi grat ion out theirsizes.

villages into urban areas and large scale agricultural
production units within and outside the district accounts

labour deficitsi s i nresultfor this. The major crop
production activities and the inability by the households
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t o themeet recommended speci f icat i ons i n pyrethrum
production husbandry practices like weeding.

St at i st i cal 1 y , however, the variable 1abou r has
been observed beto non significant in explaining t he
var i at i ons i n pyrethrum product i on f arm.output per
Basically this was observed to be due to a rather uniform
distribution of the amount of people who were permanently

home provi ding their 1abour househo1dat t heto
agricultural production activities. ofAbout t he30 c.- .X)

sampled households had one or two household members who

were permanently at home working at the farm and only 10

% had above two members.

householdowned by each1 andThe wasaverage
Of this 51 is under maize, 1 4to be 3.54 ha. %obse rved

under commerci ale i ghtpyrethrum and percentunder%

potato. An average of 17 % of the area is left fallow and
11 % of it is under other crops which include vegetables,

beans and sunflower. Onpumpkins,fruits,wheat, peas,
the distance of the various crop plots from the household

short est di stance whilethemaize plots havecent res,

pyrethrum plots are more distant from the households when

These twocompared to both maize and potato. factors,

lead to a conclusion thatland and distance from home,

important pyrethrumpot ent i al 1y toi smai ze more
producers in Njombe district than pyrethrum itself. This
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has been further justified by the fact that, 45 % of the
sampled households had indicated maize to be their first

i mport ant of household i ncomesource with pyrethrum
coming second in the ranking.

The availability of an average of 0.61 hectares of

fallow land in the survey area indicates that, 1 and i s
seri ousnot problem like 1abour agri culturali na

product ion. Land has been statistically significanta
factor in explaining the variations in pyrethrum output
per farm with a positive sign. This means that pyrethrum
producers can increase their output by allocating more of
their fallow land into pyrethrum production. Should one

under pyrethrum byi ncrease percent ,oneacreage

estimated to increase byfarm i spyrethrum output per

0.54 %.

items for agricultural productionThe main capital

is the hand hoe, bushhouseholdsowned by the sampled
in the i sOxenandkn i ves survey areause veryaxes.
i s often hi red.it Crop sal esusedwhenlimited and

proceeds form the major source of farm operating capital
in which one need to keep aside a certain amount of money

f ert i 1 i zer and i nsect i ci deact i vi t i essuchfor as
purchases before committing such funds into consumption
and other household investment expenditures.



The open market is the main market for majorthe
crops produced in the for pyrethrumsurvey area except
which is only sold to the official market. Cooperat i ves
in the district have failed to absorb the agricultural
surplus produced because of financial constraints which
have made even pyrethrum marketing to be irregul ar.

Availability of farm inputs5.1 .1 .2

The mai n pl ant i ng materials used by pyret hrum
producers in the study area is the splits. is used byIt
73 % of the sampled households. Friends and neighbours

planting materials.of such Theform the main source

pyrethrum board which has the task of promoting pyrethrum

production provides only 10 % of the planting material

required mainly in form of seeds. Such seeds however come

late in the season, in small quantities than required and

in questionable qualities, all of which make the source
to be unreliable. As a result, availability of planting

a serious constraint in pyrethrummaterials has become
production especially now when more individuals are going

t hepyrethrum production in to currenti nto response
higher producer prices of the crop.

Among the other main inputs required in pyrethrum
production, wire trays are not easily available in shops

i s useful forThe input pyrethrumthe studyi n area.
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fIower dryi ng Neither t he pyrethrum board which
advocate production of pyrethrum nor the cooperat i ves
which buy t he crop has managed to make the commodi t y
easily available to pyrethrum producers. This has made
pyrethrum flower drying be the farmto mai n limiting
operation in pyrethrum production.

of fertilizer i sUse i n pyret hrumnot common
production among the sampled households, n e i t h e r is the

of ot her agrochemi cals. theHowever,use same are
commonly used in production of other crops like maize by

t herefore rul es theThi shouseholds. outthe same
possibility of input scarcity in the district alt hough

sometimes these are only available at Njombe town and not

problem becomes ofthusTherespective villages.i n
transportation of these inputs and not of availability.

Husbandry practices and economic factors5.1.2
which affect pyrethrum production

Pyrethrum output per farm5.1.2.1

area under pyrethrum and the amountVariable costs,
householdavai1able have beenforce1abourof per

identified, using a Cobb-Douglas production function, to

shape the observed pyrethrum output produced per farm.
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Output per farm was responsive to area undermore

pyrethrum (0.54 %) followed by variable costs (0.40 %)

Iast I yand Iabour (0.22 %). However 1abour was

statistically significant at only 0.10 significance level

unlike the ot her variables. The i ndependent var i ab1es

together had an explanatory power of 78.50 %. The total

of the part ial elast i ci t i es of product ion shows t hat
pyret hrum producers i n Nj ombe di st ri ct experi ence
increasing returns to scale per farm.

Pyrethrum output per hectare5.1.2.2

The study has observed that, pyrethrum output per

hectare in the survey area is affected negatively by the
wh i chbush st at i st i cal 1ypyret hrumof the wasage

significant at 0.01 significance level.

frequency,weeding of1evel, t heEducat i on age
household head and the number of years which the producer
has been engaged in pyrethrum production had a positive

per hectare, however age ofon pyrethrum outputeffect

of growi ngandhead pyret hrumhouseholdthe years

statistical ly si gni f i cant. Thenotvari ables were

independent variables together had explained about 70.00

observed variations in pyrethrum output% of the per
study However, the chi-squarethei nhectare area.

analysis had indicated that pyrethrum output per hectare
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was dependent with all the above five variables

conf i dence.

The partial elasticities of production shows that,

the above f i ve factors,among pyret hrum output per
responsive to the age of the pyrethrum

bush followed by the education level. However, unlike for
of total output per farm, out put hectarepe r

happened to experience some decreasing returns to scale

with partial elasticities summing up to only 0.40. The

high age of the pyrethrum bush, about 34 C.'

recommendedabove t he responsi ble for thiswas

observat i on.

Pyrethrum output supply response5.1.2.3

Pyrethrum producers in Njombe district have been

observed to respond inversely to changes in relative real

unoff i ci alreal market maizeprice,producerpot at o
producer price and real official maize market producer

real producer pricechanges inOnlyprice. own was

observed to be positively related to the changes in t he

output supply. This means that the two crops, maize and
competitors for resources with pyrethrum.

hectare is more

potatoes, are

which was

the case

at 95 %
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With respect to t imeli ness i n respons iveness,

pyrethrum producers have been observed to respond faster

than expected to potato, maize and the pyrethrum producer

price. i he of splits which give the f i rstuse harvest
earlier than seedlings is responsible for this.

Output responsiveness has been observed to be more
s i gn i f i cant for unofficial maize and pot ato real prices

the officialt han for market real maize prices. Hence

producers i npyret hrum Nj ombe district rat ionalare

producers, responding accordingly price signals,to

because the unofficial prices are always higher than the

official prices.

Pyrethrum marketing5.1.2.4

The marketing of pyrethrum in the survey area, which
regu1 ar.i sthe control of cooperatives, notunderi s

Cooperative societies remain closed most of the time due

to unavailability of funds for frequent purchases of the

Hence producers are compelled to remain with theirc rop.

crop for

quality deterioration of the produce. This also overrides

the pyrethrumadvantages ofthe potential crop as a

source of regular income to producers.

a longer time than necessary posing dangers of
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Payment to producers is not done promptly and second

is rarely paid.payment When made avai1able producers
receive onl y the price di fference between fifththe
grade, which is paid to all producers during sales of the

produce, and the actual grade of the f1owers after
pyreth r i n cont ent ovulat ion the Maf i ngaat pl ant as
second payment. What is therefore said to secondbe a

is actuallypayment it i snot based thenot netas on
final sales proceeds from both the domestic and foreign
markets.

high.Market i ng The pyret h rum boardcost s are

attributes the high marketing cost to the long marketing

the cooperative soci eties, thei nvolvechannel whi ch
board itself. t heand the However,cooperative union

inefficiency ingeneral theidentified thatstudy has
whole marketing system contributes to this.

pyrethrum sal esfromproceeds accrued atThe a
used i n educat i onmainly and1 evelsmal1 hoider are

health. This absorbs about 53.3 % of the total proceeds.

Food and clothing forms the second major important use of

the pyrethrum proceeds in the survey area.
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5.1.3 The pyrethrum relative profitability

When compared to potato and maize, pyrethrum ranks
t h i r d i n relative profitability, although the i scrop

cheaper to produce in terms of variable costs and has a
higher price per unit. The high labour requirement and

low output unit has made pyrethrum to haveper area,

1 ower relative 1abour. husbandryPoor crop

practices have been observed to contribute significantly

to the low unit output. For example, the higher age of
pyrethrum bush has been observed to lower the pyrethrum
gross margin per hectare by 22 % due to its effect on per-
unit area out put.

evaluat edThe above applies better when maize was
official marketprices. Whenunofficial marketusing

prices for maize are used, pyrethrum ranks second.

The Mafinga Pyrethrum Extraction Plant (MPEP)5.1.4

The plant has operated under capacity (it has worked

at an

is only 33 %. The major ingredient for extraction is used
286 % above the expected consumptionaverage ofat an
cont ri but i ng the al readyto highhighlyt husrat e

processing costs. The crude extract and dry marc recovery

average of only 29 % of its installed capacity)
since it was commissioned in 1981. Its daily throughput

returns to
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rate is only 80 % and 75 % respectively.

Low quality of the incoming flowers, shortcomings in
the plant Iayout, old age of the machinery, frequent

drier breakdown, di scont i nui ty i n andprocessing
inappropriate storage facilities are some of the causes

of the lower performance indicators of the plant.

admi ni st rat ionHigh have al so posedcosts some
financial constraints to the plants’ performance as these

have made the plant to operate at negative net returns.

inability of the pyrethrumis theresultThe u 11 i mat e

board to offer more incentives to pyrethrum producers in

terms of a second payment and bonus after export of i t s

Hence the pyrethrum producers’ share of theproduct s.

board’s final sales proceeds has remained low over time.
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5.2 Conclusion

From the foregoing observations, it can be concluded

that the observed pyrethrum production i n general i n
Njombe district is determined by factors which range from
socio-economic ones like the number of fulltime members
of the household which determine the effective size of
the household labour force, through husbandry practices
like the weeding frequency, to price factors like the
price of competing crops which include maize and potato.

The factors have resulted into a general low pyrethrum

product i on, 1 ow hectare andout put out put per poor

quality of the crop produced.

More pyrethrum production services to producers are

board andpyrethrum thebot h theneeded fromstill

order make pyrethrumsoci et i es i n tocooperat i ve

producers work under conducive environment in terms of
input supply like the wire trays for flower drying, t he

and better marketing services.planting materials

smal1 hoider 1evel ,Pyrethrum flower drying at a

practices, need a specific policy on how to solve it.
which is the main constraint among the many production
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Due to the shortcomings which have been addressed in

reference to the performance of the Mafinga plant, the

pl ant i s unlikely to accommodate and al 1 theprocess

expected i ncomi ng dry flowers from inproducers t he

coming years. Fairness in determining the quality of the
producers’ output at the Mafinga plant is also expected
to deteriorate further. This will likely make producers
continue to get both lower returns and lower share of the
pyrethrum board’s average pyrethrum sales.

Although the country has big potentials of gaining
theseworld market,pyrethrum sales in thef rommo r e

potentials are and will not be fully exploited because of

ref i ne its crudeinability of the Mafinga plant tothe

i t smet hods and 1 owersellingi t si mproveext ract,

processing and administration expenses.
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5.3 Recommendations

So long price and priceas factors are

responsible for low pyrethrum output production in Njombe

district, need to be

taken into account in order to attract production of more
quant it y and quali ty of the i n t he di st ri ct .crop
Possible measures include:

The pyrethrum board whi ch i s responsi ble for
promoting production of the crop in the district shou1d

t hetry to yout h i nto pyrethrumencourage engage
production instead of working in farm activitiesnone

outside their villages for wages. This can take the form
campaigns on the relative advantages ofeducat ionalof

growing pyrethrum, to school leavers at the current high

producer prices, to doing temporary employments outside

not only ensure 1abou rThis willtheir vi11 ages. more
force but also the right labour force for production of

the elderly alone can not properly providethe crop as

the right pyrethrum production labour.

Pyrethrum producers should be encouraged to add more

1 and and farm i nputs to pyrethrumtheir fallowof

provi si on of betterthrough product ionproduct i on

knowledge, input supply especial ly the drying materials,

and better marketing services. However, farmers will not

both price and non price measures

both non
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adopt improved farming methods if the additional costs to

be involved will not be justified through more returns.

Therefore, higher pay in form of producer prices and

second payment should be considered. This can easily be

implemented now when the government has decontrolled the

price determination role for the major export crops. What

i s needed t herefore, i s financial wort hi ness andmore
efficiency in the pyrethrum hand Iing institutions in t he
count ry.

Product i on knowledge should al so st ress on
improvement in the production husbandry practices which
lead to higher output per unit area and better quality of
the produce, through timely and more frequent weeding and

replacement of the pyrethrum plots.timely rotation or
proper selection andknowledge also should includeThe

materials, fol Iowing t heplant i ngofpreparat i on

recommended flower picking intervals, use of fertilizer
during planting and proper drying of the flowers.

For proper drying of the pyrethrum flowers, cheaper
but better drying methods need to be explored. This will
be achieved if the pyrethrum board and the cooperatives
wi 11

interest on the pyrethrumspecialized skills and some

like departmentthe ofcount rythei ndust ry i n

cooperate with other institutions which have some
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agricultural engineering of the Sokoine University of

Agriculture. However, for this to be successful, a proper
policy or strategy regarding improvement in pyrethrum
drying met hods need beto charted and al iout t he
concerned parties be well informed in a priori, including
the farm producer who might be involved in research. Such
a policy should also point out that the pyrethrum board
should be prepared to finance such research.

Should flower drying involve the use of more fuel
wood, afforestation campaigns should go hand in hand with
other pyrethrum production related campaigns. This will
ensure both environmental conservation and a sustainable

wi 11i nfuel wood. Thesesupply of return ensure a
sustainable agricultural production in the long run.

timely flowerincludeshouldservi cesMarket i ng
collection, prompt payment to pyrethrum producers, a fair
and represented quality determination of the dry flowers

The secondMafinga plant and a fair second payment.at
payment should be based
sales proceeds rather than the quality difference of dry
flowers before processing.

on the pyrethrum board’s final



This car. be

achi eved by short ening the marketing channel through

giving up the pyrethrum marketing function by either the

pyrethrum board or the cooperatives.

Sb.oul d the cooperatives remain in business, the same

the Mafinga plant if they will be financially

‘.vo r t h . This w i 11 enable the cooperatives in future to

h armor,i ss producer prices and the average sales price of

the Mafinga plant pyrethrum products. Determination of the

quality of the producers’ output at the plant will also be

theside becausereli able the producermo re or.
essentially a property of the producers

Hence farmers are likely toun1 ike the pyrethrum board.

returns from their crop sales. The pyrethrumr e c e i v s f a i r
agent of the cooperatives, just like

products from thein selling pyrethrumthe ooffee board,
in the local and the foreign marketsMafinga plant bot h

for the proposed pyrethrum handling(see appendix A.11

However the proposed system will only work ifchannel).

economically strong, self sustaining cooperative societies

whi chsoci et i escooperativevi abi1i t y of the current

handle pyrethrum is necessary if they are to enter in this

trade.

cooperatives are

board then can be an

should run

will be established. A thorough research into the economic

The marketing costs should be reduced.
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Should the pyrethrum board (which is governmenta

insti tut ion owning the Mafinga plant and autonomous 1y
controlling the pyrethrum industry in Tanzania) remain in

business,

its duties by selling some of the Mafinga plant to

other private business firms which are

py rethrum industry. Cooperati ves, i f f inanci al 1yare

t hensound, buy shares i n the plant in order tomay

properly represent producers especially in determination

quality of the output deli v e r e d to the Mafingat h e

of pyret hrumcont rol and management theP1 ant and the

benefi t of f a rmfor theproceeds theproduct sal es

t he worki nghelp improvem i g h t toproducer. This

pyrethrum boardthe hasefficiency of the plant because
already shown signs of failing to economically run it. ihe

wi 11 have to concent rat eboard thenpyret h rum mo-e on

production promotion at the smallholder level.

The Mafinga plant should be urgently rehabilitated in

capacity and generalworkingitsimproveorder to

venture approach coul d faci1i t at ejointef f i ciency. A
The plant should also be connected to the nationalt his.

grid, which is only about 60 km away, in order topower

long and hencethein thecostsfuelthe1 ower run

processing costs.

shares

it is recommended that it should relieve seme of

interested in the
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Admi ni strati on cost s shod d be checked firs t by
t heand

pyrethrum board regional offices, especial 1y t hat of
i'ljombe which does relatively less activities.

In order for the pyrethrum industry to generate mere

foreign exchange, a refinery facility should be introduced

t h i s wi 1 1t he Mafi nga plant. Althoughat mean more
wi 11it befinanci al i n t he shortcosts run, an

Thi sthe long i sexercise i neconomically viable run.
hi ghenable the exportcount ry towi 11because it a

unii kehigh valued product with manyquality and users
countries with refinery facilities importtoday when only

the product.

reviewing the manpower needs cf the Mafinga plant
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APPENDIX

Appendix A. 1. Tanzania: Volume of pyrethrum production by

regions, tonnes

IringaYear Mbeya Northern zone Total

volume volume volume volume0/ zo 0/ 
A3 %

Source: MDB (1989).

1967/68 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 
1973/74 
1974/75 
1975/76 
1976/77 
1977/78 
1978/79 
1979/80 
1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89

55
57
53
54
55
59
58
47
57
57
68
70
59
61
58
65
66
64
63
57
57
57

19
14 
15 
11
10
c

13
9
13
12
7
3
2
3
4
2
1
1
1
1

5 216
4 842
2 416
2 731
4 271
4 016
3 282
4 741
3 766
3 335
2 547
1 603
1 624
2 002
1 899
1 601
1 439
1 532
1 351
1 232
1 411
1 313

26
29
32
35
35
32
29
44
30
31
25
27
39
36
38
33
33
38
36
42
43
43

2 864
2 747
1 279
1 484
2 333
2 364
1 904
2 244
2 130
1 918
1 730
1 125
962

1 213
1 108
1 034

950
981
848
707
805
746

1 338
1 387
764
960

1 505
1 291

951
2 060
1 130
1 029

643
430
637
730
722
535
469
530
491
513
600
559

1 014
708 
373 
288 
438 
361 
425 
437 
506 
388
173
48 
25 
59 
69 
32 
20 
21
12
12 
6 
8
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Appendix A. 2. Tanzania: Pyrethrum producer prices by

grade

Grade 1Year Grade 2 Grade 3 Grade 5 CPG5a/Grade 4
-Tsh/kg-

276.00331.20397.40

4.00
3.21
4.21
4.21
6.50
6.50
6.50
6.50
7.50 

11.00 
13.20 
13.20 
18.50 
25.50
31 .00 
43.30 
51 .90 
70.00 
87.50

4.00
3.21
4.21
4.21
4.21
4.00 
4.00 
4.50 
6.00
7.50 
10.00 
10.00 
14.00
19.60
23.50
32.80
39.40 
53.20 
66.50

4.00
3.21
4.21
4.21
5.50
5.50
5.50
6.00
7.00
9.50
12.00
12.00
16.80
23.50
28.20
39.40
47.30
63.90
80.00

4.00
3.21
4.21
4.21
4.21
4.21
4.21
4.50
6.50
8.50
11.00
11.00
15.40
21.60
25.90
36.20
43.40
58.60
73.25

55.14
49.19
42.74
53.21
43.59
39.92
35.77
30.83
36.23
35.91
33.38
28.64
33.10
33.30
31.11
32.85
31.52
35.22

5.00
4.00
3.50
3.00
2.75
2.75
2.75
2.75
4.21
4.21
4.00
4.00
4.00
5.50
6.50
9.00
9.00
12.60
17.60
21.10
29.50
35.40
47.80
60.00
120.00
230.00

1966/67 
1967/68 
1968/69 
1969/70 
1970/71 
1971/72 
1972/73 
1973/74 
1974/75 
1975/76 
1976/77 
1977/78 
1978/79 
1979/80 
1980/81 
1981/82 
1982/83 
1983/84 
1984/85 
1985/86 
1986/87 
1987/88 
1988/89 
1989/90 
1990/91 
1991/92 477.00
a/ Real prices for grade 5 at 1888/89 prices.
Source: MDB (1989).
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Appendix A.3. Tanzania: Volume and value of TPB crude

extract sales to export and domestic

market, 1972/73 - 1988/89.

Year Export Domestic Total
Tsh’000 Tsh/kg kg Tsh’000 Tsh/kg tens Tsh(COO)tons

152

500
500
600
304

400
400
300
600
500

150
112
93
152
134
91
51
40
23
30
66
20
41
42
41
43
40
48
48

150
112
93
163
134
92
52
41
25
32
67
23
43
43
42
44
41
48
49
26

18 5C0
14 600
15 700
32 600
25 200
19 000
18 200
21 300
14 200
14 SOO
31 900
13 400
30 SCO
38 200
115 500
222 504
333 800
499 280
828 839
331 119

1972/73
1973/74
1974/75
1975/76
1976/77
1977/78
1978/79
1979/80
1980/81
1981/32
1932/83
1983/84
1934/35
1985/86
1986/87
1937/88
1983/89
1939/90
1990/91
1991/92a/ 25

47 
45 
37 

111
97 

332 
338 
322 
814 

1 280 
764 

3 118 
3 553 

978
1 096 
3 832 
3 089
2 609

113 
113 
123 
185 
194 
237 
307 
402 
479 
640 
764

1 039 
1 697
1 956
2 192
3 882 
5 148 
3 583

a/ Apply up to December 1991 only.
Source: MDB (1989) and TPB head office - Iringa.

18 500
14 600
15 700
32 500
25 100
18 600 
17 900 
21 000 
13 400 
13 500 
31 200 
10 300
27 200
37 300 
114 400 
218 622 
330 700 
496 671 10 347 
717 320 14 944 1 007 11 569 11 439 
378 488 15 140 152 2 631 17 280

123
130
168
200
188
205 1 400
350 1 100
525 SOO
582 1 700
450 2 COO
475 1 000
515 3 000
664 2 100
888

2 790
5 084 1 000
8 267
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Appendix A.4. Tanzania: Export market prices for crude
extract, 1970 -1989

Year

Source: MDB (1989) and TPB Head Office - Iringa.

Nominal price 
US $/kg fob

Constant 1934 
prices

18.30
18.30
18.20
18.20
20.80
22.60
23.50
25.00
28.00
37.20
63.40
46.50
41 .00
41.00
35.00
33.50
36.00
43.20
54.00
60.00
66.00
72.00
74.00

1970
1371
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

49.64
47.17
43.07
37.16
34.86
34.09
34.97
33.86
32.93
33.62
60.04
43.78
39.79
40.26
35.00
33.16
30.13
34.16
38.38
40.13
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Appendix A.5. Tanzania: Volume and value of TPB pyrethrum
dry marc sales to export and
domestic market, 1978/79-1987/S3

Year Export Domestic Total
tons Tsh’000 Tsh/t tons Tsh’000 Tsh/t tons Tshs’COO

208

Notes: a/ Apply up to December 1991 only.

Source: MDB (1939) and TPB head office - Iringa.

965 
665 
824 
252 
640 
539 
753 
650 
638 
600 
520

270 
216 
303 
189 
345 
428 
373 
207 
278 
252
152

1 237
2 545
2 921
5 200
3 854
4 062
4 256
6 856
5 376

1973/79 
1979/80 
1980/81 
1981/32 
1982/33 
1983/34 
1984/85 
2985/36 
1 986/87 
1987/88 
1 938/89 
1989/90 
1990/91 
1991/92a/

235
0.4

1 656
1 565
2 143
1 383
2 216
5 385
3 003
2 739
5 232
7 926
8 939
15 049
6 979

10

1 322
1 015
1 258
400
886
715

1 423
2 030
3 740 
5 405

2 499 10 634
4 10 000

1 235
381

1 127
441
985
967

1 126
853
916
852
572
800
443
0.4

1 370
1 526
1 527
1 590
1 383
1 321
1 890
1 320
5 863
9 009

7 350 14 135
800 16 049 20 061

4 480 21 538

334
550
885
983 

1 330 
1 739 
1 585 
1 419
1 492
2 521 10 000 
1 589 10 454
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Appendix A.6. Iringa region: Pyrethrum production by

districts, 1976/77-1990/91

Makete Matamba Njcmbe Ludewa Mufindi Iringa TotalYear

tenstons tons tons % tenstons tons %o/ zo 0/ zo oz zo O' /o

67055

357 
762 
960 
907 
864 
337 
310 
263 
213 
273 
250 
309 
219

475
542
480
413
462
418
405
345

50
55
57
58
57
56
50
51

293
256
130
108
172
129
113
99
95
70
54
51
57
59
67

132
68
50
50
49
43
38
31
30
30
24
18
19
23

4
4
4
3
2
2
1
1
1
1
1

2
3
4
2
1
1
1

84
66
47
26
20
19
14
6
2
3
2
1
1
2

39
60
41
16
12
10
5
1
2
2
2
1
1
1

72
74
76
79
79
82
83
35
32
31
30
34
33
39
33

1918 
1730 
1125
962
1213
1108
1034
950
981
843
707
805
746
799
1

15
15
12
11
14
12
11
11
10
8
8
6
8
7
10

1
3

7
4
4
5
4
4
4
3
3
3
3
2
2
3

31

1977 1370
1978 1280
1979
1980
I981
1982
1983
1984
1985
1936
1987
1988
1939
1990
1991
Years 1977 refers to 1976/77 
Source: TPB Head Office - Iringa.



1 9

Particulars 1987/88 1988/89 1989/90 1990/91 1991/92
-Tsh/kg.

88.37 161.70 301.0365.0552.17
31 .0047.00 35.0036.0047.00

74.00 76.CO68.0073.0068.00
Source. NJOLUMACU - Head office, Njombe.

Producer price 
Society levy 
Bag and twines 
Union levy 
Cash transport 
Crop transport 
Cash insurance 
Handling charges 
Crop insurance 
Shrinkage 
Marking ink 
Bank interest 
Stamp duty 
District cess

35.40
1.77
2.22 
3.00 
1.88
3.16
0.21
0.21
0.28
0.71
0.07
2.54 
0.07 
0.65

60.00
3.15
4.86
3.50
0.27
7.67
0.12
0.30
0.20
1.60
0.14
4.91
0.65
0.90

Appendix A.7. NJOLUMACU: Pyrethrum into-store price, 1987/88
- 1991/92

47.80 
2.88 
2.66 
2.39 
0.80 
2.10 
0.12 
0.30 
0.19 
1.44 
0.14 
2.70
0.64 
0.90

120.00 
3.94 
7.82 
5.25 
0.33 
9.87
0.10 
0.30 
0.37 
2.40 
0.14 
9.03
1.25 
0.90

230.00 
6.00 
7.76 
8.CO 
0.54 

22.70 
0.17 
0.30 
0.69 
4.60 
0.17 

16.86
2.24
1 .00

Into store price 
Marketing cost as % 
of producer price

Producer price as % 
of into store price
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Particulars 'units .'.laizea/ Haizeb/ Pyrethrur. Potatoes 
*.99'. 1992c/ 1991 1992c/. 1992 c/.1991 1992 19:1

1 41S

142 153‘42

2 133240 135 25S 1 2’4341 93169

12 533
15

Returns to labour
Tsh/nan-day

Average yield 
Produce.- price Tsh/kg
Gross revenue
Incut costs

1 aoo
39

135
120

12
■ x

52 21 5
250 295

■22

1 300
30

kg/ha 1 300 
20

Tsh/ha 35 COO S3 400
Tsh/ha 10 913 19 915

Returns per ha Tsh/ha 24 032 49 435
■.abcur input ‘.'an-days 142 142

1 300 1 300 135 135
13 30 120 230

23 400 54 000 22 200 42 550 1:7 5'0
10 913 19 915 1 419 2 995 33 132
12 432 34 035 20 782 39 565 149 399

142 142 153 153 122

Appendix A.s Tanzania: Returns to labour for raize, pyrethrur and potatoes 

Years: 1991 refers tc 1390/9’
1992 refers to 1991/92 

a; Based on unofficial market prices 
p/_ Basse on official rarket prices 
z[_ Based on prices applicable up to Dece-ier 1991 only.

Source: Survey data, 1992.
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Particulars 1987/88 1988/89 1989/90 1990/91 1991/92a/
■Tsh/kg

Appendix A.9. TPB: Costs of pyrethrum processing and 
administration

a/ Estimates.
Source: MDB, 1991.

12.01
0.27

15.81
1.94
3.36

39.78
3.41

2.56
1 .94

1196.77
(69.25)

299.21
241.35

(57.86)

25.54
1.16

33.92
2.65
6.73

49.50
2.68

65.05
87.13

1.26
18.38

3.33
1 .88

1453.59
42.85

32.21
12.65
57.36
3.53
7.42

38.13
3.87

5.81
3.41

1532.20
41 .33

161.70
105.55

3.18
29.01

7.59
4.46

605.42
578.51

(26.91)

301.03
132.80

4.42
27.29

441.63
463.64
27.01

2100.00
(56.51)

52.17
40.31
0.40
8.79

182.75
193.83
11.03

31.42
1.75

48.43
5.41
8.34

30.66
3.63

377.61
406.99
29.38

3.93
4.92

88.37
91.43
2.43

30.94

33.25
1.49

41.28
5.09
8.36

33.12
3.39

Into store price 
Processing costs 
Packaging and bags 
Flower transport 
Selling expenses:
Transport
Godown

Administration costs: 
Staff 
Training 
Administration 
Fuel 
Maintenance

Financial charge 
Depreciation
Total costs
Average salesprice 
Net profit/loss 
Quantity of flower 
processed 1307.91

Total profit/loss 14.49
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Variable

0.01 0.01

8.49

0.01 0.01

0.010.01

Source: Computer output, 1992.

-0.29
2.53

-2.39

Appendix A.10. Njombe district: Multiple regression 
results

Coefficient
t-1 t-2

0.71
54.94
17.94

0.60
63.61
11.11

Stand, error
t-1 t-2

79.27
1.86

91.96
2.16

ns
0.01
0.01

ns
0.01

ns

ns 
0.01 
0.01

ns
0.05
0.05

Dependent variable: Pyrethrum output supply in Njombe district 
(PYOUTj)

-42.33
6.59

0.78
49.13
26.98

-0.43
3.34

-3.06

-1.82
4.10
0.51

-1.36
4.21

-2.68

-1.05
3.28

-1.97

-96.81
7.06

-0.73
2.77

-0.41

T-statistic 
t-1 t-2

c
CPYPR
PRELA3

R2
CCD Oi_i i

c

c
CPYPR
PRELA2

R2 
SER 
c

c
CPYPR
PRELA1

R2 
SER 
p

ns
0.01 

ns

ns
0.01
0.05

88.06 102.13
1.97

Sign, level 
t-1 t-2

-29.42
5.78 1.97 2.29

-381.21 -346.03 124.63 144.54
0.80

46.90
30.34

-108.03
7.83

-384.88 -327.83 143.49 166.48
0.68

57.00
15.67

-333.07 -143.00 182.93 196.41
11.69 8.49 2.85 3.06

-261.02 -217.50 507.79 545.21 
0.68 

59.24 
16.22
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Appendix A. 11 Tanzania: Proposed pyrethrum handling channel

Level aZ PRODUCERS

Level b/ COOPERATIVE SOCIETIES

Level c/ COOPERATIVE UNIONS

PYRETHRUM BOARDLevel dZ PYRETHRUM BOARD

Notes : Levels aZ Production.
bZ Primary marketing.
cZ Primary and secondary processing - 

all cooperative unions which handle 
pyrethrum as a major crop can work 
jointly in operating the plant.

dZ Secondary marketing in domestic and 
foreign markets.

SMALLHOLDER PYRETHRUM
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Appedlx 8.1 Tanzania: Crude extract 
sales, 1972/73 - 1991/92
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'000 Tsh/kg
20

15 -

5 -

Years

Domestic priceExport price

Appendix B.2 Tanzania: Price of crude 
extract in the export and domestic 

market, 1972/73 - 1991/92.
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0^ J-- 4,0 |
73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92
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'000 Tsh/kg
25

20 -

15 k

10

5 -

Domestic priceExport price

i

30
0
79

Appendix B.3 Tanzania: Dry marc prices 
In the export and domestic markets, 

1978/79 - 1990/91.
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Appendix B.4 Tanzania: Crude extract 
sales in the domestic and export market, 

1978/79 - 1990/91.
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