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The Allocation of Credit to Small Farmers in Tanzania and Zambia

Jean M. Duet

As agricultufai production‘shifts’from traditional methods {where land
and labor are the major inputs and seed often is saved by the farmer) to more
modefn methods in which more'of the inputs are produced off the farm, farmers’
savings ig Third Worlid countries may be insufficient to purchase the needed
inputs for cash. Thus credit may have to be provided froq some SOufce. Many
goverhments ha&e eStabliehed agricultural development banks to increase the
lending available to the agriculturel sector and have experienced low repay-
ment rates [1]. Some writers have suggested that 1oens be made through coop-
eratives or a similaprolitical gfoup where selection of the borrowers'is‘made
by.the'group and there'is group preesure for repayment. This'stddy examines
the experience of loans allocated through this type of arrangement to ujamas
villages in Tanzania and to small private farmers in Zambia.

Tanzanis established the Tangzanian Rural Development Bankd(TRDB) in 1971
and Zambia the Agricultural Finance Company (AFC) in 1970 to provide increased
capital to the agricultural sector. Although both organizations‘make loans.to
both large and small farmers, this study concentrated on emall farmer,experi—
ence. In Tanzania the thrust of TRDB lending has been to ujamaa villageé'and

cooperatives. The screening committee is made up of the TRDB regional ﬁanager,
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~ regional government ministry officials, and the‘locsl nember:of_parliament.
Data were collected from 50 njamaa village officials on production, income,
and loan experience On their communal:operations [2]. On ko of these Viliages
data were collected for & crop years while for 32 villages data were collected
for only two years> it is the experience in Iringa region of Villages with b
years' data (1973-1976) that is being reported here. |

Zambia has 42 AFC branch offices in different districts, in 1975 a de~
cision was made to experiment with loan applicants being screened by Ward
Development Committees (WDCs) in selected districts. The ward is a‘political
unit; the committees were to screen applications and assist in collection‘#ith
‘AFC personnel having the final decision of;loan approval; Data rere collected
from 123 small farmers located in districts in which the“WDC_experihentjwas
being conducted; data relate to the 1975 and 1976 crop years [3].

In Tanzania village'officials must éo to the regional TRDB office to make
application fCrfthe loan; +here are 19 of these offices. In Zambia, the appli-
'cation forms could be obtained from one of the 42 AFC offices or from the
Agricultural Assistants (AAs); the offices of the AAs were located much closer
‘to the farmers than the AFC offices. In Zambia each application carries a
confidential report by the AA as,to the farﬁer's production,_ability to repsay,
and so forth; in addition, in two-thirds of the sampled cases, the AAs assisted
'in the completion of the application. Thus the AAs were much more involved in
’.Zambia than in Tanzania.

Experience in lending

What»has_been the experience in each country with this lending procedure?
First, it must be pointed out that 1973 and 197k were drought years.in Tanzania

‘ and the Iringa region from which the data were obtained was affected by the
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drought. In- 197h open market prices for maize were double the government

guaranteed prlce. Furthermore, durlng the 1975 and 1976 crop years Tanzanla

was intensifying its v1llag1zatlon program 1n which farmers were belng moved
from scaﬁtered'holoings into villages'so that eduoation; heaithvend weter
facilities eould be provided more inexpeﬁsively and communal production.COuld
aid development. Thus some ujamaa v1llages Whlch ‘had formed voluntarlly pre— .
viously had addltlonal famllies added in 1975, new houses had to be built; new
government pollc1e$ explalned; there was much uncertainty among the farmers
aboot the'policy; many were angry and uncertain about thebfuture.

In Zambia.1975 andf1976 rere normal crop years; in generel farmers ap-‘
prored the WDC procedure and OfflClal government prices had been 1ncreased in
1976. The price of the major domestlc food crop, maize, had been 1ncreased
from K4.95 to K6.30 per bag of 90 kg.--an increase of 27 percent. :(This is
$6.58 (1975) and $8.38 (;976) per bag at the prevailing exchange rates of -
K1=$1.33). |

In Tanzanla the ujamaa villages sampled grew tobacco and maize or malze
and/or wheat plus other minor crops. Malze prices 1ncreased from Ts. 0.50 in

1973 to 0.75 in 1974-T5 and 1.0 in 1976 per kg.; this is hs shillings per‘90 |

kg. in 1973, 67T. 5 in 197h-5, and 90 in 1976. (This is equlvalent to $6 30 per

90 kg. bag in 1973, $9. hs in 1974-5, and $12.60 in 1976) Thus Tanzanian
prices were 31gn1f1cantly’(approx1mately 30 percent) higher than Zambian
prices for the two comparable years (1975-76).

Procedures for obtaining the loans

’

In Tanzania the sample was divided between the major small farm borrowers
in the region--villages which produced tobacco (the export crop) or maize (the
food crop). Those ujamaa villages which grew tobacco (and maize) were giren

prescribed quantities of tobacco inputs per acre plus extension assistance in
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prodﬁction, harvesting, drying, and marketing by the goyernment'purchasing
agency (Toﬁééco Authority of Tanzaniar—TAT). The,cqst of tébacco inputs was
deducted from . the:sale price and theuproceeds dgpqsited in_Ng%ional Bank -of
Commerceiaccounts. _For those villaggs concentrating on food cr&ps,on their,
communal operations, inpuﬁs were delivergd,in prescribed'and constant amounts
ﬁer acre b& Kiiimo (Ministry Qf Agriculture)-staff; village officials could
sell the produce to the government purchasing agency (National Milling Company )
or on the open market, or al;ocate it to fhe ﬁjamaa village members on'the |
basis bf their labor inputs. Repajment was{torbe made in cash to TRDB_or de-
ducted from sales gt the National Milliﬁg‘cdmpany, if so authorized.‘

In Zambia AFC officials worked out a packége of inputs variable by‘size
of»farm;_stéplgrders were signed; when maize wés deliﬁered to the government
purchasing égencyv(NaMboard) or to the cooperatives, the amount of inputs was

deducted from the sale price and.the,remainder paid the“farmer at a later

date. In both'countries the loan was for inputs in kind except; in bgth‘counf
‘ tries, a small amount of cash coﬁld bé obtained for hiringzlabor or tractor
services.. Tanzania_has now dropped this cash part of the loan.

In order to be able to repay the loans, there must.be more ihan a willing-
ness to repay. There'musﬁ Be enough  income generated to make repayment pos-—
Sible (assuming no cash reserves). Thus data on production cosfs and returns
were generated as well as repayment ékperiehce._ In Zambia all of the‘loané
wére for seasonal inputs. In Tanzapia some of the ujamaa villages had bor-
rowed for agricultural machinery, maize grinders, shop opérations; aﬁd
_ seasonal inputs. All of these items were for the communal operationé; no data
were obtained for production on the private plots; individuais who were mem-
bers 5f the ﬁjamaa village could not borrcﬁ»from<TRDB for private pfoduction.

(In general private farms were 1 to 2 acres.)
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Tanzanian experience

Tobacco Villages

The v1llages were d1v1ded between tobacco and food crop v1lleées, deéendr
ing on thelr major source of income. Data presented in Table 1 are for the
same 28 villages producing tobacco communally for the y years. It w1ll be)‘ﬁ
noted that the acresge of tobaccc-per Vlllage-increased each year untll 1976:
and that yield per acre 1ncreased each year except 1n 1975 Total cash 1ncoﬁe
1ncreased materlally over time being five times hlgher in 1976 than 1n 1973U
Costs of productlon to the v:Llla,ges for ‘all communal enterprlses had 1ncreased
almost four times durlng the perlod leav1ng average net returns per v1llage of
Th2 shillings in 1973 to 36,931 in 1976 (ThlS was equlvalent to $10h and
$5,170 per v1llage respectlvely ) However when net returns per labor day
were calculated the result was less than 1 shllllng (less than lh¢) in 19733
end 2.6 shillings (36¢) in 1976 Thls is not an 1mpre331ve 1ncentive to en—‘
courage communal work.

Also calculated were costs from the stand§01nt of rFanzanlan soc1ety,
these costs were s1gn1flcantly dlfferent from the costs as seen by the
v1llagers as the VIllagers probably do not cons1der depreclatlon nor free:iéj
1nputs as costs. (Not 1ncluded in these costs to soclety were‘the subsldlzed
part of'thevinput costs, loss of interest on capltal prov1ded, or costs forv
extension or'other gdverﬁment services ?rovided; Many of the latter ﬁere
provided to all farmers.) Total costs_ofiproduction increased meterielly when
vieﬁedﬂas coSts‘to Tanzanian soc;ety because of the high cost cf maize lnputs
and the relatively low:yields of maize on the communal pldts, Thus although
ayerage net returns from the tobacco communal enterprlse per Vlllage were
positive ‘each year, net returns from the total communal operation were nega—
fivesin 1973 but p031t1ve thereafter; these net returns averaged —h09 shil-

lings in 1973 (-$57) and 33,847 shillings ($4,739) in 1976 ver village.
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Data on amounts repaid eaontreerlare enown in Table-l; since most:o?fthe
tobacco v1llages had borrowed for tobacco malze 1nputs, and grlndlng nllle |
(but not for farm machlnery), repayment rates each year were hlgh--89 percent
the flrst two years and 72 and 76 percent for 1975 and 1976 However cumula~ .
tlve arrears had grown to almost hl OOO shllllngs per v1llage ($5 7h0) by 1976
and the overall arrears rate for tobacco and other 1oans to 50 percent. Onlﬁ-
average there was a capaclty to repay the season tobacco loan as average to— R
bacco'lncome was greater than costs of tobacco 1nputs, however ll, 9, 15 and
_lh of the 28 v1llages had negative tobacco returns from 1973 to 1976

One of the 1mportant conclu51ons is that the tobacco v1llages wou d have
-had net returns at just about the same level if they had produced only tobacco
communally, the ‘maize 1nputs wvere much nore costly than naize returns and the

malze added materlally to labor reqplrements. » , ‘ B

Food crop v1llages

When attenulon was focused on the food crop v1llages, most of whlch were
'produc1ng maize, the 31tuat10n deterlorated rapldly (Table 2). Malze acreages
were substant1al,~averag1ng 192 acres per year; many of the v1llages had bor—
rowed healey for:mechanlzed farm machlnery in 1971 and_l972; malze'ylelds‘;

- Were 1ow‘resulting in average net returns per village which were highly nega-.
tive each year for Tanzanian society but negative for'onlyAl yearrfrom the
standp01nt of the v1llages.

Malze and wheat inputs were supplled by Kilimo throuéh the cooperatives
in the flrst two years. Although the value of inputs was considered a loan by
the gorernment, village‘officials claim this'was'not explained»to tnen’ﬁhen Lt
. 1nputs were dellvered v1llage officials con31dered the 1nputs 8 grant or glft

from the government. Thls is not surprlslng ‘as con51derable amounts of other
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"able 1. Average Production Costs, Retﬁrns, Loans and Repayment
the Same Tobacco Ujamaa Villages, Tanzania, 1973-1976

"pef’Village for

. 1973 197k 1975 1976
Sumber of villages - = ' 28 28 28 27
Acres of tobacco - .19 | 27 TS 34
field per acre (kg.) | P ' ‘ 210 1256 ,1178 358
Total communal acreage ‘ 30 43 75 86
‘ ' ) ‘ Tanzenian shillings
Total cash income - o 21,819 43,740 - 63,053 102,501
Total value of production . 21,819 46,968 79,260 120,401
Percentage of prodﬁ_ction sold v 100 93 ‘ 80 | A 85
Total cost of production (to village L/ 21,077 - 25,179 70,236 83,470
Vet returns?—/‘ | : - R Th2 21,789 9,02k 136,931
Total tobacco loan ' ’ 16,558 0 225722 52,19k 56,880
Total loan each year o ' 20,722 23,299 56,123 74,308
Repayment each year o | 14,737 20,222 40,169 56,527
Totel arrears . 6,091 8,80k 26,27% 40,96
idepayment percentage (each yea.r) (%) ‘ - 89 89' ' 72 ﬂ 76
Total arrears rate (%) . . , - 17 -38 ! 50
For Tanzanian Society | o o B '
Total cost of ‘productiong-'-’-/ : 22,309 32,083  ' 71,881. 86,554 -
' Net returnsg-/ ’ . -409 1k, 885 T4 379 33, 8&7

i/ Excludes land arid labor. Costs to the village exclude deprecn.atlon and inputs

given free or at less: than market cost.

2/ Net returns equal total value of productlon mlnus total costs of productlon.
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Table 2. Average Production Costs, Returns, Loan and RepaJment per
Vlllage 'Same Food Crop Villages, Tanzanla, 1973-1976

1973 1975 1975 1976 _
Number of villages 21 21 21 21
Acres maize 190 195 185 200
Yield per acfe, meize (bagsof 90 kg.) 5.0 5.6 ' 3;9,,W
| | N Tanzanian shiliings
Total value maize prodtction 3?;h§9 72,080v 63,488 'A67,h19’
thai'cash income v3l,823 38,757 6h,h29 : 61;638'
Total value of production 58,885 97,997 89,252 _8.1_,165
Pérgéntage of'productibn sold | 54 wo 72 k 76
Total inputs (to viilage) 95,718 27,595 27,112 25,823 _
Total costs of productionl/ to‘village 95,718 | 275595 ' 27,112"- 25,8é3v
Net retﬁrnsg/' ~36,833 »Td,hOE 62,140 55!282
‘Total loan for year 164,647 84,509 38,365 23,510
Repayment 24,219 25,219 h6,8h3- ‘,k5’265-,
Total arrears _ 148,37k 156,362  1k9,253 '1117,830
Repaymenﬁ percentage each year (%) .15- 30 ‘ 122 | 193'
Total arfears rate (%) v86 89 76 ITh
for Tanzanian sbciety
~ Depreciation 17,100 18,458 18,458 19,229
Total production costs™/ 112,818 109,97k ‘166,733 ,96,6dh
et retwrns2/ -53,933  ~-11,977 -77,481 -15,499

1/ Excludes land and labor. Costs to the village exclude depreciation and
inputs given free or at less than market cost.
2/ Net returns equal total value of production minus total costs of production.

3”,8777 h
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tems were supplied'free from Rural7Developmcnt Funds.. Thué officials were

confused between inputs'which were allocated as loans and inputs ﬁhiéh were
grants., Moreqver the policy regarding maiie‘inputs chaﬁged each yeér; In
1973 they were deliveréd by. the cooperatives as a loén at a fixed quanﬁify per
acre based on the estimated acreages to be planted. USually actual acres
'planted fell below estimates and iﬁputs'(of fertilizer, seed and chemicals)
had to befrecovered. ESfimates used in this study are bhased on acfual’
acreages planted rather than estimated acreages. In 197k alllmaize inputs
wefe given as a grant but charges were made for wheat and other inputs;' in
iQ?Shmaiie inputs also were free but in 1976 v1llage° had a choice of the
rackage §f inputs and were charged 25 percent of the cost. Thus costs to
Tanzanian society (at thé bottom of Table’2) réf1ect totai costs whereas costs
to the.#illages do not reflect costs of inputs given as grants 6r.of
depréciation(

Given this cost structure, average net‘ieturns from the viewpoint of the
villagers weré-—36,833'in 1973 but were positive each other yeér amounting to

55,262 shillings per village in 1976 (-$5,157 and $77,370). This is a sig-

| nificant amount of money per village from 1974 to 1976.

Slnce the amount of the loan was large in 1973 and the amount of repay-
ment was small, the repayment rate for the food cTop- v1llages was only 15
percent. Subsequently TRDB reduced the amount loaned (and maize inputs were
grants) aﬁd amounts repaid improvéd over time, so that repayment rates per
yeérvimproved>to 30 percent in lSTh and 22 and 93 percent more than amounts
borrowed in 1975 and 1976. However the cumulative total arrears per village
' mg 117,830 shiningé ($16,h‘96) in 19»'76 and the overall arrears rate Tk
percent.

From the standpoint of Tanzaniénrsociety, the costs of the communal pro-

ductlon of these’ vlllages varied from 15,599 to 77,481 shllllngs ($2,18% to

‘$10 8&7) per v1llage durlng the perlod for those costs for which estlmatps:
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were available. Certainly the returns to high cost technological inputé were
very low;vit 1s not known how much factors such as land preparation, weeding,
and other production éracticesvor weather affecied these yieldé, Yields cén
Be compared only with those on expatriate farms wﬁich were much higher in
spite of the droughf conditions.

Factors influencing vields

Regressidns were computeé'to aécertain those factors which best explained
vafiations in tobacco yiélds;'net returns and amounts repaid. Regressions
wére Tun for each of the two year periods; thus results mus{ be given in the
saﬁe manner. Tobaccé yields varied greatly among villages; inputs per acre
alone explained 47 percent of the variation in yield in 1973 While labor days
per acre explained 17 percent; in 1974 these factors were not sigﬁificént.
Even though inputs per acre had a‘poéitive and significant regression,coef—
ficient of .121 in 1973, an increase in inputs did/not prbducé an.increase in
net returns.‘ Increasing inputs per acre by i'shilling increased tobacco yield
-by .121 kg.; since tobacco soid for.é shillings per kg. in 1973, inéreasing
inputs per acre by 1 shilling increased gross returnsvby ohly .605 shillings
per acre.

Inpufs and labor days per acre together accounted for 50 percent of the
variation in yields in 1973; thus other factofs——time of planting, wéather,
soil type, land preparation and weeding--for which no data were évailable,
probably.were more significant in ekplaining variation in yields. Similar‘re-
gressions were not calculated in 1975-76.

Tactors influencing tobaceco net returns of tobacco villages

. Inputs per acre, labor days per acre,vtobacco quality, and tobacco acreage

explained 35 percent of the variation in net returns per acre from tobacco in
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‘1973'and 53. percent in 19Tk. Inﬁhts per acre alone explained 19‘§ercent’iﬁ
1973 and 36 percent in l97h;‘ Altheeéh inputs per aereehad signifieent re-
gression coeff1c1ents for both crop years, the regre551on coefflclents were
negative; that 1s, as the level of 1nputs pef acfe 1ncreased the net returns
per acre decreased. Again factors other than those measured were mo%ee51g—k
nificant ih explaining het‘returns'from the tobeeco eommunal enterprise*then 5

factors-available;, Similar regressions were not run for 1975-76.

Faetors influencing amounts repeid_and repaymeﬁt rateer

| In 1975 End l976.regression analysis was used te éeterﬁine ﬁhose‘facters
which most influenced amountsirepaid and the repaymeﬁi'rates eaéh year.:eA;‘}
mentioned eeflier, repayment ratesvef seesonal loans for tobacco‘were‘highe—,
averaging 7é pefceﬁt inilQTS and 76 pefeenf in 1976. Both totai‘cesh inceme
and tetal vaiue ofkproducﬁion were good predietorebof aﬁeuntsArepaid* the ;
former accounted for 91 and h2 nercent of the variation in 1975 and 1976 |

(Table 3) :

respectlvely and the latter for 83 and 45 percent./ A multlple regression
u51ng total cash 1ncome' net returns, total 1nputsf(w1th and without deprecia;
tlon——depre01am10n being an 1nd1cat10n of capital equlpment ﬁsed) as. varlables
explalned 93 Percent of the variation in 1975 and 73 percent in 1976. As ('
expected the coefflclents of the factors (used Slngly) were all p051t1ve, thusi
the higher the level of cash 1ncome, the h;gher repayment. |

When regression analysis was used to ascertain those factors which best,

explain the variation in seasonal repayment rates, very dlfferent varlables

became‘ 1mporta.nt. - The seasonal repayment rate was calculated by leldlng the
aﬁount of'repayment by the gmount of the loan each year. Net,returns alone
explainedIOniy 16 and 13 percent eaeh year, fobacco inpujs per acre 35 and 11,
»and tobacco seles,Per acre 21 éﬁa”éaﬁ .Theﬁﬁﬁltiple regressioﬁ‘ﬁhich-e%plained

the most of the variation (53 percent):was:obﬁained by using total inputs with



“Table 3.

Regression Coefficlents and Stondard Errors.* Dependent Yorfadble, ' A

Repayments, Tanzania Tobacco Ujamas V{llages, 1975 and 1976
o , ...‘ . ’ 7 ) . 2
.”-L.m.lm Ye e ned X‘?; X., :(‘12 L Xuv XQG X38 st F~Valuye R
l 9715 b0 0.5079%%% : o ~ 2L9.6261%%9 {9056
(2.7hh), {0.0359) : g
t 1976 . 30,7198 . 0.25G1 9% : “18.461 382 0,4247
: (9.651)  {0.0596) - . ‘
.2 1975 ~0 ' 0.5162%%# 123,7023%4%  0.8263
: {5ir) {0.046YL) K : »
’ 1976 i, f1nj4ns U.2h7[Eer 20.0565%0% LAy}
: : (9,98} - (0.0553} _ ' ‘ : S
} 1975 i, hen 04769 18.0750%% 0, k100
Totayd {0,121} - ) '
H 1916 53.n7e%e 0,1019 1.5%00 v.usy8
{9,935 - +{0,0808) , S - .
Y 1975 <4420 0.620 4w - | 22.1147%%¢ 04596
{11,746) {0.1319) ; : . .
oL 1976 g2, gnes ) 0.2802¢4%% : T12.6u3%%  0.3358
: - (10,04} ! {0.0788) ) L i i
5 1975 -3, 0.617388% 21.8784%%% - 0 4569
: {12,708) . {0.1319) - ‘ . '
Y 1976 gh, thees . 0.2709%8% . Al.1bazeer g 3082
{10,000) A - {0.0812) ' : .
‘. 1915 3,125 0.508€%%% 0.0598 T 121.7663%%% . 0 0069
(L 1765} {0.1093) {0.1040) : :
0 1976 PL,iitRe o015 0.2807 9.6385%%® g LLsk
- 00y) {0.2142) (0.2968) )
i 1975 171 0.6b9 (2 T ~0.1353%% 143.B0G%%  0.9198
15,941) {0.0515) (0.0R53) .
i 1716 DA35)s% 0,335 -0.1260% 11.007L9%% 0 L7185
19,650 {C.0199) (0. 0806) ) S
. 1975 =3,105 0 0,505 e 0. 1616%e8 156.3055%90  0.4259
{h,450) {n.oLo2) {0,0617) S .
: W6 e n72ve 0.1908%e 0.1676%% j 12.87hh®RE 05175
. {0,063k} {0.0781) ‘

‘9{:‘}:9}
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’rithlg 3. Re:;ression Coefficients and Stasdard Errora,t Dependent Variable,

Repeyments, Tanzanils Tobscco Ujaran Viilloges, 1975 md 1976 {cont.)
o ; T — DR ‘ 2
Tyuatian - Yenr 4 . x?5 ‘ X,{ . x12 - 'xll X26 . X38 ) x".’f ) F-Va_\luelv R, .
) 1915 <3003 G.5055048 DO S0L16 I RRR T 156,h23685% 0, 0280
' S fa,bor) ~ (0.0101) S R - {0 0615) o v
9 1916 13,599 0.1069%% B ' " 0.1551%% 12.1537%%%  0.5031
{9,105} {0.064%1) ‘ S ‘ : . {0.0797) o S .
U N UY SR NPN 0L HBaAw T B L ~2,8294 123.8363%4  0.y083
o o {6,m5) . (0.0388) 1 . . : _ . (1,4850) _ , .
10 1976 $5.uuneee g g heen o : - T . ~h.0303 ©.9.9916%88% 0 L4543
- {12.00.) R ORYOE ) B B R L (3560 S
n L1975 L2095 0.5321%88 © . -0.0291 . . ~0,03T% 0.1759 72.2207T%28  0,9262
a {Wo0) (0.10M) _ {0.1056): (g.9026) (0.6755). -
1 9% wmiy o -0.2004 T 0.3828%%  L.LLooHsE  L3,93158W% 14.8889%*% . 0.7302
(R, i) Av.2nhy . {0.208¢). {1.0660) . (1,053h) :

+ Ttandard Freors nee showm Lelow fhe rerre«sion coefficients snd enclosed in paremhuqe
tv m 2 Y dntervept . L

b ‘lmiﬂrnr" nt the i cunt‘hl«-nce level
-1,-mf'i«n' toar thee 4% sonfUlence 1gvel
Ran i )I‘ll IR 'd. the Q5 contldence 1"‘Vt‘l

RIS for 'A‘ gasn fne ney Y, fotal value produetion, X P flet, rctuma. Xu * Total input costs with dapreelation

/A,' = Tatal inpt corti without :iepucimion. 38 = Tobacen sa!es per acm, 35 " Toba.cco inputa per acre )

-é =
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and without depreciation,'tobacco sales per acre and tobaceo inputs per acre.

Factors influencing total arresars

As shown in Table 1, the cumulative arrears.rate was 17, 38, and 50 per- -
cent from 19Tk torl976., What factors best explained the‘amqpnt of total
arrears? Net returns;éloﬁe explained 27 peréent in 1973, 28 percent in 197k, :
L5 in_l975 and 17 in 1976; as!expeeted the coefficients were negétive, indi-
cating that the higher'netrréﬁurns'the lower total érrears. The muitiple re- T 7
gression explaiﬁing the highést perceniage of Variation in total arrears vas
total value of_ﬁrbduction,vnet returns and total inputs (54, 555 T9 gnd 27
percent 'respectively fromui973‘to 1976} B |

Thus, as logic would indicate, total arreérs will decrease’if loans (for .
total -inputs) are kept low and the higher net returns, the lower totai
arrears.

" Regression analysis for the food crop villsges

Factors influencing yields
It was expected that maiée.écreage, lgbor days per acre and depfeciatibn
(a reflection of capital inéuts)‘wogld be thejiﬁdependent variableé which would
best explain variation in maize yields since inputs per aére were constant for
All the ujamaa villages except in l976.> These variaﬁles explained_oﬁiy 9 and
16 percent of the variation in yields in 1973 and lQTh respectively. These |
peﬁcentages were very léw. Debreciation alone explained 30 pefcent in 1975
aﬁd 22 percent in 1976 and maize iﬁputs 19 percent in 1976. A multiple re- | -
gression inclﬁding maize acreage, depreciation, maize inputs and lébor days

per acre explained 52 percent of the variation in 1975 and 38 percent in 1976.
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Factors influencing maize net returns per acre

In 1973 and 197k the variable which:explained most of the variation in
maize net returns pér acre bn the communal‘maize)whén used alone was‘maize
yield which explained 6% and 9k perceﬁt of the’variafién, respectivély. Labor
days per acre; maize‘acreage, maize yiéld and depreciation accountedbfof 76
and 95 percent of the Qériationvin 1973 and l97§'and 69 and 80 percent in 1975
and 1976. | ' | ' |

In 1973 and i9?h all coefficients were positive excepﬁ depreciation;‘thus
as»depreciation increased, maize net returns per acre decreased. “

In 1976 maize inputs'are those inputs for which villages paid only 25
percent of the coét. .Taken individually, maize yie¥d ﬁas_siénificant in 1975
and 1976 Q;<,10)'andkexplained 31 and 17 percent of the variation; deprecia-

tion was significant only in 1976 when it explained 20 percent.

Fé;ctors influencing amounts repaid

Regressioﬁs were computed using the variables totaivvalue of‘production,
fotal cash income, net retufns, total costs'éf proauction (with and ﬂithout
depreciatién) to. attempt to explain the Variétion inbamounfs repaid.,’It‘must
be remémbered»that repayments rates for the food crop'villﬁges were low in
1973 and 197& averaging 15 and 30 percentbrespectively. Total value of prb—
ductioﬁ was the single most,infiuential'factor, all.four years explaining |
58, 80, 77, and 68 percent of the variétion respectiﬁely; Totai'cash income _
aloneléxpiaineﬁ 59, 63, T1, and h8 percent while net returns alone explainea
56 peréent in ‘197h.l ‘The combined iﬁfluenée of total valﬁe of-productidn, net

-~ returns and total production costs explained 65 percent of the variation in

l‘Net returns were not significant iﬁ 1973.
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1973. * A multlple regress1on of total value of production, total cash 1ncome
and total production costs explained 80 and 75 pereent in 1975 and 1976 (Table h)
Factors influencing repayment rates were not analyzed for the 1973-l4 sample.

In 1975 and 1976 those ?ariables which were most siénificant were total.value
of productzon, total cash income, " malze net returns and pvoductlon costs

these explained 59 and T6 percent respectlvely The highest 31ngle predictor

was maize net returns. v C , ' LT

'Factors 1nfluenc1ng total arrears

As has been pointed oﬁt earlier, the hiéﬁer'borrowing, the higher were
average tofal arrears per village, as ﬁould-ee expected. These average bor-
rowings are refiected in the total cost of production since loans Were'ebtained
for both inputs and capital eguipment. Total cost of production accounted for
23, 24, 11 and 31 percent of the total arrears fdr the four yeare while net
returnsra;one éccounted for 27, 28, and 25 ?ercent (net returns were not sig-
‘nificant in 1976). ‘The regression coefficient for net returns was negative;
as could be>expected, the higher net returns, fhe iower.the fotal arrears.
When total value of produetion, net returns and total costs of production were
thrown into the hopper, 54, 55, 62 end 6L percent of the Variation in total
arrearsrwas explained.

Thus for some factdrs {amounts fepaid, total arrears, and net returns)
the daﬁa previaed variables which' could account for acceptable levels
ofrexplaﬁation of fariaﬁion; for other fectors (especially,yield) the data
eould’account for oﬁly about 50 percent of the variation.. Cne suspected that

factors such as differences in soil quallty, weather, soil preparation, weedlng

1 1974 these factors were not used due to multicollinearity.



L, Calecwlated Regression Coefficients and Standard Errors+ Dependent

- Table
' Variable, Repayment, Tanzanian Food Crop Villages, 1975 and 1976
' 2
.Equation Year a++ X, Xon X13(X36)_ X37(X35) th(XBT) F-Value R®
1 1975 ~-226 0.5273%%%. : 61.98TL*** . 0 765k -
- (1,759) (0.0669) . -
1 1976 7,202 0.hGg3*** . 39.7262 %%  0.676h
\ ‘ - (7,186) (o.o7kk) o o '
2 1975 - 2,242 0.6922%%#* L6.18LT***  0,7085
- (8,571) (0.1018) '
2 1976 . 9,192 L0.5850%%% - 17.69h2%%% . 0.4822
(9,890) (0.1391) | .
3 1975 -783 ' 0.2856%% 3.6556* 0.1613
3 1976 = 13,6L0%* $0,3273%%# 15.3369%#*%  0.L466
| | (9,548) - (0.0835) o o
4 1975 8,817 . -0.2564# 2.4629 0.1147
: (26,065) (0.1634) ~ _
4 1976  16,118%# 0. 3766*** 14, Thh1***  0.4369
: -~ (9,166) (0.0981). o ‘ C
5 1975 69,005 0.2860%%* 6. L5h1** . 0,2535
e (12,k07) - (0.1125) | :
5 1976 45,651 #4* 0.02L9 0.0365 0.0019
(7,134) : . (0.1303) ‘ S
6 1975 -15,508 0.2878**  0,2272% ~ 0.3236* | 22,7652%*# - 0.8006
(1L,111) (0.16L43) (0.1562) (0.1879)
6. 1976 2,754 0.1593  0.2211 0.3533% 16.6852%%% 0, TLEY
(7,537) (0.2318) (0.2210) (0.2252) ' '

+ Standard errors are shown below the regression coefficients and enclosed in parentheses

++ a = Y intercepts
* gignificant at the 90% confidence level
*% Sirnificant at the 95% confidence level

*x%% Sirmificant at the 997 confidence level

X, = Total value production

9

Z5p=

¥, 3(¥36)=
)=

437X 35

Total cash income

Total inputs with depreciation

Total inputs without depreciation

th(x37)=Totnl net rgturns-

‘ '—L'[‘-:.M .
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and so forth would be importént in accounting for variations in yleld.

Zambian Experience

The Zambian data are in great contrast to the Tanzanian data in that they
related to fafmers in private production rather than communal production. The
sample was deliberately chosen to represent three levels of economic develop-
ment and income; the sample in Northern province being the most traditional
and least developed, Central:the most developed, and Southern at an intermediate
leﬁel of development. Again comparable datsa Weré obtained on cash incomes,
tétal value of production; total costs of préduction and net returns as well
as on amounts borrowed and repaid. Data in Table 5 sho& means by level of
development and for the total éample.

It will be noted that in each éf the areas, farmers had much more:cleared
land than théy had‘planted in crops. On average only 57 percent of their
cleared acreage was plented; this varied from 24 percent in Northern province
to 76 percent in Central. Thus agricultural prqducﬁibn could be ex?anded
materially. -

The amount of equipment owned varied significantly between provinces. As
would be expected, farmers in Northérn province (the least developed) had the
lowest average investmeht (K20 of agricultural machinery per farm) consisting
‘mostly of hoes (5) and axes {(3)}. In Southern province.farmers had invested K82
per farm in hoes (5), axes (L)}, plows (2), cultivators (1), narrows (1), treck
chains (ﬁ)l and Scofch cart52 (1). In Central province (the most developed)
farmers had invested K767 per farm;‘fhey had on average 6ﬂh0es, 3 axes, 1 cul-
tivator, 1 harrow, 3 treck chains, 1 Scotch cart, .2 planters and .2 tractors.
Most of fhe farmers in this region khich had tractors had purchaséd used

tractors from the expatriate farmers.

1 A treck chain is a local term used for an implement which is a subpstitute

+

AN
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Table ‘5. Average Production Costs, Returns, Loans and
Repayment Per Farm, Zambia, 1975 and 1976.

Northern Scuthern Cential Total sample

Sample size 1975 b1 k3 L1 123
‘ ' 76 b1 38 Ly 120
Acres in farm cleared 1975 25 22 b1 30
76 25 22 L1 30
Acres in crops , 1975 5 12 2h 1k
76 6 1k 31 17
Acres in maize 1975 4 9 15 9
76 5 10 18 11

Yield of maize (in 90 kg. ‘
bags) 1975 12 16 11 13
76 0 16 13 13

X K X K

Total cash income 1975 230 728 1,303 750
76 285 1,06k 1,Th2 1,030
Total value of production - 1975 hhy 972 C1,h63 959
76 hby 1,357 2,036 1,278
Tétal costs of producﬁion;/ 1975 98 - 158 iy g 23k
. 76 72 16k . 349 196
Net returnsg/ 1975 343 81k 1,016 725
76 375 1,183 1,687 1,082
Total loan (for year) 1975 95 129 228 1ko
76 92 156 o b3y 2Lk
Repayment {each year) 1975 26 115 ©1h3 89
76 2 138 holk 216
Total arrears (cumulative) 1975 70 1k 85 51
: 76 160 32 g5 9
Repayment rate (%) 1975 27 89 - 63 64
' 76 2 88 98 88
Arrears rate (%) 1975 . 73 11 37 36
' 76 86 13 1k 22

1/ Excludes lsnd and family labor costs.
g/ Net returns equals totsl value of production minus total costs of production
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In all provinces livestock were ovned by most farmers; these varied sig~-
nificantly by province wiﬁh Northern farmers' animals valued at K107 per’farm,
Southern K1,958 and Central X2,094 in 1975.. A signifiéant addition to cash
income was made by livestock sales each year.

The acres in crop incfeased significantly by level of development (Teble
5} mgize'was the major crop grown in'ail,regions but sunflowers, groundnUts, '
vand finger millet alsc were ?%oduceé. Maize constitute&'63 percent of total
prgduction in 1975 and 72 percent inV1976; on average T8 and 84 ﬁercent of
ﬁaize p;oducﬁion was sold-each vesr, Maize yields in bags of 90 kg. per acre
were highest in Southern province (l6)vand 1éwest>in Northern province {11);
they averaged 12 bags in Central province. Hence the difference in yields
from traditional methods of cultivation in Northern province and middlebievél
technology in Central province was not marked.

Given the difference in acres plaﬁted, tbtal cash income varied from K230
in Northern province tovKl,SOB in Central in 1975 and.averagé total value of
production from Kilkl to K1,463 the same year. Total costs of production also
were significantly different among provincial samples with Central farmers'
expénses being more than four itimes as high as those in Northern province.

Net returns (totazl value of production minus total costs of producﬁion} varied
from K343 ($456) in Northern province to XK1,016 ($1,351) in Central province
in 1975--a significant net return for small farmers. Net returns for all
farmer éroups improved in 1976; the government had increased the guaranteed
prices for almost all marketed_cropé. |

Loans and repayment

Although the sample was drawn from AFC lists of farmers who had been ap-
proved for a loan in 1975, it turned out thet 24 and 35 percent of these farmers

had not carried through and picked up the inputs in 1975 and 1576 respectively.
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This was especially frue in Northern pro?ince whérevthe manager of the local

AFC dffice'héd béeﬁ il1 in 1976. As a result rep&yﬁents were low in Northern
pro#ince and number of borrowers fell Yo 14 .inv1976 éut of a total sample of

h1. | |

As a result of thé fact that a quarter to-a third of thé farmers'apprbyed.
for 1oap§7did noﬁ bqrrow,‘somé interesting data vere’generated'cqmparing borrovers
énd non-bhorrowers (Tabl£s6§."in‘genéral fhe borroWérs had larger'farms; a larger
nuﬁber of acres planted»and‘more acres‘pianted»to maiZe; however, maize yiélds
per acre wére highér for-ihe borrowers in.lé?s and identical in 1976 average
cash inputs and casﬁ inpﬁts péf aére Wére.highef‘for the'non—bofrowers in 1975
but identical in 1976. Avérége net returns were highér for the bdrrowers.

As Wéuld betexpected, farmefs at lowerilevels df development weré,mofe
‘dependent on ARC for inputs.than at high»levels éf developmeﬁﬁ;'tﬁusuNorthern
farmgrg financed 90, Southern 83 and Central’80 percént'of their cash inputs
by the AfC‘loaﬁ in 1975. |

" The average loanbfor thé bérrowérs was K140 iﬁ’i975 and"K2ﬁh in 1976.
The averagé repayment rate was 6l percent in 1975 and 88 percent in 1976; the
. average repayment rate had improved in 1976 in spite of 5 2 peréent repayment
‘rate in Nofthern prévince where the manager was ill. ‘Repayment by proyinée is
shown in Table 3. Total cumulative arreafs'averaged‘K79 per farm in 1976 with

an average arresrs rate of 22 percent.

Factors responéible for malze yields

Among the explanatory variableéiaccounting»for‘the'vériation iﬁ maize
_yields, it is not surprising'that maizé‘acreage‘acédunﬁed for Rzé‘of‘53’ and ’
61 pércent.~_D¢préciatioh (a proxy for capital inputs) expiainéd 22 and 23

percent, cash inputs 38 and 35 percent and total-valhcvbf production T2 and_



Table 6. Comparison of Average Factors Between Borrowers
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and Non-Borrowers, Zambia, 1975 and 1976

Borrowers

1/ Excludes land and femily

~/ Net returns equals total value of product’on minus uotal costs of

product:on

Non-Borrowers

1975 1976 1975 1976
Kumber in group 9k 78 29 4o
Size of farm (acres) . 27 31 39 30
Acres planted 12 19 19 13

" Maize acres 8 13 12 8

Maize ‘yield/acre (bags) 1k 13 © 10 13
Value maize prod. 593 1,081 639 &2k
Total cash income 878 1,202 96k 710
Total value of prod. 936 1,483 1,032 828
Cash inputs SATh 198 304 110
Deprecistion 1/ 22 2k L6 38
Total production costs™ 196 222 350 148
Net returnss/ 40 1,261 682 750
Cash inputs/acre of maize 21 15 25 15
Rung on ladder b 5 L L
Age ko 48 52 53
Education 3.7 3.7 4.0 3.7
Number in.family 9.5 10.2 10.9 9.3
Number in family farmlng 4.9 5.6 5,6 L.k
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88 percent of tﬁe variation each year. A multiple regression witﬁ maiie_
acreage, toﬁal value of'production'and cash igputSuexplained TT7 and 90 per-
cent of the variation. o

However, when calculations'were made on maize yields per gcré the st
were much lower with net returns explaining 12 peréent, cash inputs 10 per_

cent, AFC loan for the year 6, and total cost of production plus net returns

21 percent in 1976.

Tactors exﬁla.ini‘ng vax‘ia,tion in repayment

| Taken individuallyvﬁotal cash in§Ome (25 and k1 péfcent) end maize sales
(29 and h9‘percent)~§eré most‘important’in eiplaining/variation in amounts
>repaid éach yéar.r Total production costs explained 13 and 38 percent and net

' Table T , ' . ‘

returns alone 20 and 30 percentt A multiple regression including maize sales,
nunber in the family»farming, and total_costs of éroduction:explained 29 and
57 ﬁercent. For the farmers who,bqrrowed, numbef in the‘faﬁily and‘nﬁﬁber in
the'familyvfafmingl were significant in explaining the variastion in repayment
dnly in‘1976’and in that year explaiﬁed T énd 15 peréenﬁ resp9ctively; age of
the operator was significant‘only in 1975 and explained ogly i percent of the
Variétion. | |

Factors which explained other aspeects of the farming enterprise

For the Zambian,samﬁle itkwaskpossible’to run somé regressions to deter-
miné the significance'of.family characteristics on the farming;enterprise.
Age of the Tarm operator was signifiggnt in deﬁermining ﬁumber of acres ﬁlantEd
bﬁt accommted for only 3 perceht. 'Age Wés also significant in determining net

returns but accounted for only 5 percent; furthermore the coefficient was

+ Number in the family farming was calculated by equating the work of a man or
woman for a year as 1 wnit, children 14 years and over 1/2, children under 1k
were not counted. If persons worked less than 12 months, they were counted.
on a percentage basis. o HR



Regresafon Coofficients and Stundard Errors+ on chnymént of BHorrowers, Zambla, 1915'und 1976

Co Tudble T
atlon feir e LIV - Xg X3 Xg X5 Xoq Y9 Xg . o F-Value fr
1 1715 3u.hplote Q.G ees - ‘ 30.2596%%% g, 0Ly
: : (17,1110} {(0.0140) . ) o
1976 59924 0.1752 53.37u7%** 0.L126
: . {39.1u29) {0.0240) °
27 1975 25.9004 0.0677 26.2804#%e g D202
{17:1300) {0.0132) ~
1216 11,1507 0.1533%un 5k.0688%%% 0 K157
v {h. ) {0.0208) o »
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‘ {1€.0h14) {6.0159) L
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{3h,2010) {3.3086) -
1976 28.GY48 18.38g30u# 5.8363**  0.0713
(B .hrnn) {7.6120)
1 1919 - Sh.y9ihee : 7.0100 1.kw5 © 0.0i5h4
YRR (5.8407)
1976 <4004 47,1808%%8 13.1459%%% o 1475
U, 3190} {13.0153) _
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) { 3¢ 1000) {0.0305) - o »
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negative indicating that as ége increased, net returns decreased. Number in
the family farming was. much more important than number in the family in ex-

plaining variation in factors relating to the farm enterprise, as shown below:

No. in femily No. in family farming
1975 1976 1975 1976
R R B R

Acres planted - 11 6 28 17
Maize yield 4 L 6 1k
Total value of production 3 b 3 1k
Total cash income 3 5 nct sign. i5
Total cost of production h 3 ' not sign. 8
Net returns ' © not sign. not sign.
Repayment {(borrowers only) not éigﬁ. T not sign. 15

Summary and conclusions

As agricultural production shifts fromitraditional 1o more commercial
methods where a larger percentage of the crop is marketed, small farmers'
savings may be inadequate to purchase the new inputs and credit m%y be neces~
sary. Many governments of Third World Countries have establisghed égricultural
development banks to increase the credit available to the agricultural Sector.
Since repayment rétes have been disappointing in many of these experiences,
both Tanzania and Zawbis experimented with lending through the development
banks té cooperatives or pollitically organized groups of farmers in the haope
of incressing repayment rates gndAs;cial responsibility. In Tanzania the
Tanzanian Rural Development Bank (TRDB) lcaned to the ujamaa village officials
for communal operationg; in Zambia the Agricultufal Finance Company (AFC) made
loans_directly to private farmers but the Wafd Development Committee (WDC)~—a

political organization--screened potential borrowers and, in theory, was to
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exert pressure on them to repay. This study assesses these experiences in

these two countries in East and Central Africa. The sample in Tanzania covers

the same ujames villages for a four year period.(1973f76); the Zembisn sample

covers the 1975 and'1976’érop yeafs. Inieach country dataiwere obtéined on
the capacity of the borrowers to reﬁ&y as well as fheir repaymentbexPerience,
: seasonal S : ' . _

In Zambia average/ repayment rates were higher than in most developing
countrieskin whiéh égricﬁlﬁufal éredit has 5een extended to small farmers;
they were 6h percent in 1975 and 88 percent in 1976. The Ward Development
Comﬁittee procedure'improved the methbd of selection {end was popuiar with the
farmers) but éid'not improve’répayment. 1This ?és teSﬁed especially_in Nor-
thern province. When the AFC menager becane iil, the WDC should have taken
over to supe%vise ani encourage feﬁayﬁent; this did not happen and repayment
rates ﬁefe much lower in 1576 thaﬁ in 1975. In'thé‘judgmént of'tﬁe ﬁritér the
tréining anaipafficipation of thebAFC manager is'highly'important‘in obtaining
high,ratés of'repayment; .

In Tanzania the method of allbeaﬁing credit through the TRDB to the

‘ujamaa village officials (which are cooperatives) also produced high repayment

rétes (89, 89; 72, and 76 percent each year) for thevmosély‘noﬁ~consumable
export‘crops {(tobacco and coffee).” Repsyment rates for’thé food crop villages:
were 1ow the first two yéars (leand 30 percent); howéver,.in the tﬁird |
and fourth crop years when all of the maize sales WEre automatically allocated
to loan reﬁaymenﬁ, the repayment ra#e imérovedAmaferialljr VI£ is doubtful if
this procedure could be maintained for additional years because‘of the loﬁ :
returns to the labor allocated.

In both countries‘TRDB and AFC personnel were attemptipg to maintain a

high repayment rate; staff were well traineduand.profeSSional in their
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aﬁtitudes. Staff were constrained by lack of transport at times. In both
countries farmers and ujamaa village officials thought highly of the credit
programs and the manner in which they were administered; they were criticai of
the late delivery of inputs and of +the government's price policy in Tanzania.

When fegressioné were run to determine those factors Which most influenced
variation in amounts repaid, total cash income and total value ofﬁproduction :
were the best single predictors for the Tanzanian tdbaéco growing ujamaa
~villages; a muitiple regression using total cash income, net returns, and
total costs of productioﬁ as varisgbles explained 93 percent of the variation
in 1975 and 73 percent i# 1976. Total value of production and tqtal cash
yincome also were the best predictors for repayment by the food crop villages'
in Tanzania; a multipie regressioﬁ uSing total value of production, net re-
turns-and’total costs of production explained 65 percent of the~variatioh i?
1973. TFor the Zambian sainple, cash income and maize sales i«rere the best
single predictors of amounts repaid. A‘multiple,regression using maize sales,
humber in the family farmihg, and total costs of production explained 29 and
5T percent of the variatioh ih-l975 aﬁd 1976 respectively.
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