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EKECUTIVE SUMMARY
 

The main purpose of this evaluation is to assess the impact of Project North
 
Shaba 
(PNS) on corn production and quantity marketed, commercial activity, arid
 
social and institutional development in the region. 
 The evaluation also
 
includes an assessment or overall design, athe project detailed evaluation of
the PNS agriculture program, and a section on lessons learned that might be 
applicable to similar projects in zaire and possibly elsewriere in Atrica.
 

PROJECT IMPACT
 

The most direct impact of this project has Ileen on the vroouction and
marketing of corn in North Shaba. Production is estimatc.; to have increased

from about 30,UUU MT in 1977/7d to about 9U,UU MTin 114 >t). During this
..
same period, the quantity of corn shipp-d by rail from NCot 
 - &-haba increased

from about to-about MI 'rInis to
12,000 MT bU,UUU amountrs a .:-t half ot all
 
the corn marketed in Shaba.
 

There are definite differences in the impact of the project on t rc'e zones

of the project 
area, Kongolo and Nyunzu. In Nyunzu, with a populat. on of
aboit 5U,Uuu people, corn was already well establisnea as a cazh crop. During

the life of the project, the quantity marketed increased from iu,0LjLJ M'T to2b,UU0 MT. In Kongolo, witn a population Of about 85,UU people, corn wAs and 
still is the basic staple, but was nct a ,ignificant cash crop ut the time
that tne project starteu. nere, the quantity marKeted increased from i,LOUU MT 
in 1977/78 to 21,000 MT in 19b5/86. In addition consumption or corn in 
Konyolo seems to nave tripled.
 

Cash incomes from corn vary greatly between the two regions. In Nyunzu, the

income from corn per farm household in 1986 prices increased from Zt,5U0 
in

197b to Z14,OUU in 1966. in tonyolo, income per househola increasec from
 
almost notbing in 1978 to Z2,5UU in 1986. 
 More significantly, the top fift
 
percent ot tarmers in iysnzu 
earn more frow corn than even the larger-t far2rs 
in Kongolo.
 

These changes, however, are not large in terms of total income jeneratea. In
1985/86, the total value of corn marketed by farmers Nortn Shaba w ldin l& 
million zaires (.1.9 million). Tnis amounts to Z4,8UL (,$80) per farn. 
household. The resulting increases in commercial activity nltlhov.ch 
significant in relative terms nave been correspondingly small. Most of the
farmers spend their increased incomes on basic consumer goods (fouontulfs,
clothing, soap, mnecicines , and souji o1 to,e ar! ror Lve 
buying minor luxury goods consum er 

ri ui nvtarteda:sn 
ano ourair.es (cosmenic ., nigher quality

clothing, kero;sente lamins, bicycles., rac.o .). 

The effect has been to incre;4se the level of economic sctivity in tne two
ma3or centerr , Konjo]o anu iya;izu, oy a fautoLrL two or tn,::ee, anu Lo create 
a noticeable level oi commercial activity in the centtrssecondary (;1!clul;,
Sola, Lengwe) wnere almost no;)e existed Letore t-e project. OutbiClf? Cf tnese 
five towns, all of which are located on the main trunk road 5ni0o:LL ,
there is alimiost no coummrcial activity except aurind the corn
 
season. There are also no 
trauers going to villagers, and very few villagers
travelling to trie commercial centers. 

http:ourair.es
http:nltlhov.ch


In terms ot social services, more children are going to school in hongolo,

and there are more pharmacies, but there has in fact been almost 
no social or
institutional development as a result of the project. The level of economic
 
activity, both per houshold and in the aggregate, is not yet large enough to
support this type of change. 
 If it were to occur it would nave to be tinanced 
with external resources.
 

CAUSES OF INCRLASLD I?{odIjCTION
 

During the early years of 
the project (i.e., from 197b to 1981), the incrcased
 
corn production was due primarily to the improved market in southern Shaba an(
new government policies in support of domestic corn production (notu:bly import

controls and higher producer prices), and only secondarily to pro-ject

inter vcnt ions, specifically improved roads and the distrir),tion oL 
Kas.-. I
 
corn ie,. From 1982 onward, project interventions ,ade pc',.inle the

continu.t 
increase in production and marketing, espe ially in Kormolo. A; ea
planted t, corn levelled olf in 1982, but yielns kept incraiiu,, :sCit,.
198b/bo they were more than double what they were in 1977/'7. Pro ect
demonstration plots indicate that hasai I results in a 4( prcent 'i-!cincrease and the recommenaed improveu 0ipractices acoodnt for an a~iuit-onal 

percent, totalling a cummulative 
 8U percent increase over tradfltonal
practices. Also, the improved roads encouraged traders to enter areas that
 
were too difficult to reach before the project. 'raders 
 and Zarmers bcthattriuute the increase in corn marketeu to the improved ro!uu, ana farmers not 
on improved roads cite the difficulty of evacuation as the main constraint toincreased production. (See .aoles 3 and 4 in the main report for more details
 
on the relationship between project interventions and increases in the
 
quantity of corn marketeu.)
 

SUSTAINABILITY OF BENEFITS 

There are 
three main corFultions for the continuation of corn proauction in
North shaoa at present *evels. First, there must continue to be a strong
market in Z;ern'for corn sour &aca. Tne iey ractors here are imports of low

cost corn flour from Zamoia and thle increased supply from upcoming corn

production projects in Central ana Soutn Shama. hIext, the tarmer.; mit. havecontinued access to high quality improved seen. If the seed used by farmers
is allowed to degenerate, projuction coulc arop Dy one tnird within five orsix years. Finally, the roads in the project 
area should not be tllowed to

deteriorate to the connitions that existea before the project. keen 6aen

roads remain passable, if the road conditions are very bad some areas will not
be serves by trader- oecause tine trarisort costs will t)( too nigh.
 

If the obiective is to continue the rectnt prooress in PNS relaitn: to crop
diversitication, further incruasez in corn prouuction, an niJnprovem'ents in 
corn marketing and storage, there will have to be a continued extension 
program. 

AID has arrangea for the PinS roads to be maintainea by Or out of .itc o^'n
budget in exchange for the equipment trnAihad been used to rehabilitate the
roads. Ar ar:4Pments ,ai also en to provide to:cnnicn.iz st ic' and
local cost funding for the seed program through the Central Shaba proe-ct
until seeas woulo oecome available from the proposed see(] tar:i in Central
Shaba. The extension program wa., also to have been contin!ed for t,io to three 
more years witn funaing from tne Central Snaa project.. TIe arrangenents for 
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continuing the agricultural activities were recently rejected by the GUZ
because of differences over the future role of PNS in the implementation of
 
Central Shaba funded activities.
 

LESSONS LEARNED 

The 	main lessons learned are listed on pages 30-32 ot 
the main report. The

lessons that appear to be particularly applicable to the Central Shaba project
 
are 	the following:
 

1. 	Using the farmers who are farming the demonstration plots as 
contact
 
farmers for extension purposes seems to have worked very well in recent
 
years. The next step should be 
to structure the process, perhaps by

providing some additional traininj to the demonstration fa!,n.r is his role as an extension assistant, and forminy ;armer groups to p&Lt icipate in
 
extension activities based at the demon'tration plot.
 

2. 	Adaptive tests add tiexibility to the technical packages and, when the
 
extension staff is involved, 
the 	dissemination of 
test results to farmers
 
is greatly facilitated. Tne need for adaptive testing becomes greater

when the technical packages involve multiple cropping.
 

3. 	Two important lessons 
were learnea concerning seed proouction. The first
 
is that contract farmers produced seed at much lower cost 
than the
mechanizeu farm at Nqgaoa. The 	second is that demand for open pollinated

varieties can 
be easiliy ove .estimated. Farmers need to purchase only asmall quantity or seed troi Pi~s ano use it to produce their own seed which
will be-goou for two more years. is seedThis why companies in the U.S. 
consider open pollinaterA varieties as very low profit items.
 

4. 
Recent experience in North Shaba has demonstrated the importance of not

relying on )nly one crop to increase farmer incomes. j.'n reasons, which 
also seem '.j apply to Central Snaoa, are: 1) tne possioility or aweakening corn market in southern 6naba; 2) the need for crop rotation to 
preserve soil fertility in densely populatea areas, and 3) the positive
impact of diversitieo agricultural production on 
commercial aevelopment.
 

5. 	An important unanswered question is the standard of road that 
is needed

for 	the evacuation of agricultural crops. 
 PJS 	found that just repairing

impassable spots was all that was needed to assure 
the 	evacuation of corn
in some of the project areas. Beyond this, there seems 
to oe a trade-off
 
between the quality on 
the road and the distance the trader is willing to 
go. The Central .6naLaproject may want to conisuer ioentifyinq tnose 
areas where repairing impassable spots is all that is needed to assure the
 
evacuation of agricutural products.
 



INTRODUCTION
 

Project North Shaua (PNS) started in 1977 and ended in late 19bb. 
 The

objectives of this project were: 
 1) 	to contribute to food self-sufficiency

in Zaire oy increasing corn production in North Shana; and, 2) to achieve

sustained rural development in North Shaba based initially on 
the increased
production ot corn as 	 a cash crop,. The project was initially designed as an'integrated rural development" project with the following components:
 

-agricultural extension and research
 
- farmer group development
 
- wumen in aeve)opment
 
- rral road "coistruction
 
- a'icultural marketing
 
-intermediate technology
 
- intormation systems. 

Based partly on an 
external evaluation in 1982, the project was redesigned as
 
a small farmer agricultural production and marketing project. 
 Only four of 
the original project components were retained: 

- agricultural extension and seed production
 
- agricultural marketing
 
- rural road construction
 
-- intormation s t--irs. 

By 	198J, when 
the project was originally scneduled to 
end, it had surpassed

its original corn procuction and marketing targets. 
At 	that time, the Mission
decided to extent tw., pro-e-t until 19du baseu primarily on the need to assurethe sustainanility of projet. benefits. 
The total cost of the project was

S3U.7 million U6. 'TnE& re.Koown or costs 
oy 	 year ana Dy source Oi lunaing is 
presented in Table 1.
 

The main purpose of this evaluation is 
to 	assess thie development impact of the
project, includinq increased farmer income-, ar3i consumption, trh development

of towns and major villages, ana social ano institutional development.
 
secondary objectives of the evaluation are to:
 

1. 	 oetermine tthe sastaiairility of project Llezefts; 

2. 	 recommena a methodology for monitoring the corntinuity of project 
benefits; 

3. 	 aetermwie tne appropriateness of tne project design; and, 

4. 	record any lessons learnea that would be applicable to similar
 
projects in Zaire or 
elsewnere in frica.
 

The main body of tne 
report deals with project impact, evaluation methodology,

and lessons learneo. betailea asses.qsients of overall project design,
agricultural interventions, and efforts to achieve 

the 
sustainability for key

project activities are containea ia 	 annexes to the main reort. 



FUNDS USED BY PS[a]
 

(in dollars)
 

Funding Type 1977 
 1978 1979 1980 1981 1982 1983 1984 1985 
 1986 Totals % of Totals
 

1. GOZ b
 

a. Investment 1,750,827 854,5451. 763,927 -" .. 
 3,399,299_ 
 1 
Bwlget 

b. Ordinary 
 372.000 353,103 77,794 84,424 1.636,00 140,310 
 73,489 22,727 2,759,847 9 
Budget
 

c. Counterpart 78,082 414,118 396,000 1,787,259 363,636 1,253.090 1,720,000 966,197 728,889 
 636,364 8.343,635 27-

Funds
 

Subtotal 1,858,909 414,115 768,000 
2,140,362 1,295,975 2,101,441 
3,356,000 1.106,507 802,378 
 6W,091 14,502,71 47
 

2. GRANT[c] 

-

a. DAI 229,785 675,488 871,640 855,062 
 896,484 1,201,963 93a,898 1,085,113 632,198 880,393 
 8,267,024 27
 

b. MM 120,808 260,575 387,632 
 387,350 411,836 85e;,979 
 501,287 132,396 903,934 462,293 4,505,090 15 "ra 

Subtotal 
 350,593 936,063 1,259,272 1,242,412 1,308,320 2,058,942 
1,440,185 1,217,509 1.616,132 
 1,342,686 12,772,114 42 '0 
c:o
 

C% 

3. LOAN[d] 

3,431,000 11
 

TOTAL 2,209,502 1,350,181 2,027,272 
3,382,774 2,604,295 4,160,383 
4,796,185 2,324,016 2,418,510 
 2,001,777 30,705,895 100
 

NOTES:
 

a For years 1977-1983 AID disbursed grant funds for participant :r-ining and reated expenses, as well as for certain internal travel expenses such as ptane charters.
These figures are available through the AID c,-roter wid are -'t incLuded in the figures in th;s table. 

b GOZ contributions, at! 
mad,! in Zaires, are ccrerted at the then prevailirg offic~at exchange rates.
 
c 1936 figiJres are as of 11/201,.
 

d In addition, $2,050,787 of grant funds were used for commodities. Of the total U.S. dollar expenditures of S16,203,114, 34 percent wa for cauwdities. 
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I* PROJECT IMPACT
 

PNS interventions were mainly tocussed on increasing corn production. 
Increased corn production was in 
turn to have led to increased commercial
 
activity and competition in the corn trade and in the sale 
of gooos and
 
services to farrers whose incomes 
had increased. Finally, increased economic 
activity was to nave lt , to social and institutional deveiopmeuit, inclu ,,ng
the creation of farmer organizations, higher literacy rates;, improved health 
conditions, and increosed political 
awareness. 
both the cirect and inditect
 
effects of PNs on the Pevel of development in North Shaba are discussed in 
this section.
 

A. CO,. Pi )DUCTIUN AN MA ,,.JliG 

1. Quantities Produced at,'i Marketed 

The most reliaole data on project impact relate to tie quantities ot corn
 
marketed. Almost all of the 
 corn not consumed in the project area is shipped 
out through two railheads, and the project was aole to develop an 
effective
 
system for monitoring these shipments. Production figures, on the otrher 
hand, 
are Dased on area and yieiu statistics tnat navt more scopf, for errUL. PINS 
data on the production and marketing of corn since the beginning of the
 
project are presented in Table 2. 

TABLE 2: 
QUANTITIES OF CORi PRODUCi.D AND MARKi:TED 

IIN NUOATn bHAA 

(thousand metric tons)
 

Kongolo Ny.unzu Total 
Prod. Mkted. Prod. Mo. ed. Prod. Mkted. 

1977/78 n.a. 1.5 n.a. I.1 n.a. 11.6
 
1978/79 10.6 1.9 20.9 1U.4 31.5 12.4
 
1979/8U0 12.7 3.7 
 z2.b 14.t 35.3 ib..' 
1980/81 36.0 5.9 30 0 26.5 
 b6.0 32.4
 
1981/82 n.a. 7.0 n.a. 23.8 
 75.b JO.8
 
1982/83 n.a. 9.6 n.a. 31.1 
 80.0 42.2
 
19bi/b4 55.9 12.0 40.1 23.b 
 96.1 35.b
 
19b4/85 n.a. 19.5 37.3
n.a. 81.2 56.7
 
19ob 61.b .1.1 35.0 26.3 9b.b 47.4
 

Source: PNS, SCAD and Service de Commercialisation reports.
 

The changes that have occurred in the 1976-198b period can be summarized
 
as follows:
 

1. The guantity ot corn marketed in lqyunzu zone, wnere it was already an 
important cash crop, has increased by 250 percent. 

//
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2. 	On a per household basis, corn is a much more important cash crop in
 
Nyunzu than in Kongolo. 
 In 1978, corn marketed from Kongolo amounted to
 
only lOU 
 kg per household compared to 2 tons per houserhold in Nyunzu. By
198t., corn marketed was 1.4 tons per household in Koncolo, ano b.4 tons 
per household in Nyunzu. 

3. 	In NyunIzu, the effect of increased corn production was simply to increase 
cash incomes. In Kongolo, the changes were more complex. First, before 
the project corn was not an important cash crop in Konyolo. major.'nTe 

cash crops were palm oil and cotton. Corn is now the most important

crop, palm oil re;;ains important :n specific locales, wnile cotton 

cash 

production has virtually disappearid. Second, a major effect of increased 
corn pruuuction i r,onyolo zone wjs .'s increase corn con.;umption. Tie
figures in Table t-indicate t:at con. ption increasec. ruom iU,0f00 MT in197b to about 4U, UUU Lon in LY;uo. i'.A rougn these figures almo.st 
certainly exaggerate tne increa.se in coI;sur:tion, there is no uoubt that 
there is much more corn oeing consw:.cw toy' than there was in 1976. 

4. 	 It should be notea that the marketing of secondary crops (j dm oil, rice,
peanuts) wnicn are an important source of income in kiongoio has not 
,.ncreased significantly over the life of the prodect. Tne main reason seems to be tnat the volume nas not yet reachea a level that woulc induce
middlemen to mount a major mrketing effort. A seconc reason is that 
project interventions relateu to seconary crops uia rnt begin until
1983. Except for palm oil, almost all of the procuction of these crops is 
consumea locally. 

2. 	Causes or Increased Production
 

Previous Pi 6 evaluations have tried unsuccessfully to relae7e iroject

interventions 
 directly to increases in corn production ar-, marketing. For
 
example, iiiatplyin]j tne area planteu with imI;rov4e.d seed. ti-[E: tllr yieiu

increase from those seeas aces not explain the increase in corn production in

the 	early years. Similarly, there was little yeograpwnic correlation ,etween
the 	construction of 
rural roads and the quantities of corn cte. TrrI e
 
changes in proauction and marketing are in fact uue 
to a fortuitois

combination of project interventions and external factois, the enu result of
which was 	 to greatly improve economic coridition:j ii, ,north riciO& tI). 

In explainin these chanues, it is useful to separ te th,, period or project
imnlei ,eatal&ion into tw o tii rt-c5" wenr prutran, I,377-Ilo5l c on an roast2l 0,t
project interventions had riot yet hao a significant riumact; and 19U;-1965 when 
project interventions were rally unuerway. 

As can be seen from Figure 1, the quantity of corn marketed in North Shaba has 
increased steauily since the oeqinniny of the project. Taole 3 snows 

(I) Part of the difficulty in estaclisning lin ;ages vetween project
interventions ana changes in corn proauction ana marketing is the poor quality
of productioi,, area, ana yield data. The changes in yields are inconsistent
with what 2s known to be the impact of the technical packaye, and the
relationria oetweenr production anu 	 quantities zirp,-teaC seems&to 9reatly 
exaggerate the increase in 
corn consumption in the area.
 

/0

http:consw:.cw
http:increa.se
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changes in area and yields during this period, and Table 4 presents selected
 
factors that help explain changes in corn production and marketing during this
 
period.
 

FIGURE 1: 
QUAN1TIES O CORN EVACUATEI) BY RAIL 

FROM NORTH SIABA - 197b TO 198b 

thous. MT
 

50 OF:m: 
, Kongolo 

Nyun.zu 1
 
40-


I.,.. I. 

30 h 
€0 -- :"-" 

20-7 7-r7 

20'
 

Yer 77 770 Po. 8 8
76' ra3ild78 8 Area3 5
yield Prd Prod. 
I / 10.4 17.. 

76 21.2 86 82 83 83 86 05 
19/7 11. . 1062.8..3 
 209-1.
 

IABLE 3:
 
CORN PRODUCION, ARIEA, AND YIELDS
 

Kongolo hNyunzu ... Total 
Year Area Yield Prod. 
 Area Yield Prod. rProd.
 

778/878.
(UdOna) (MT/ha) (OU~n) ~a (OO0tIT) 8.79a80. (OOMIf) 1. (lfiT/ha) ~ . (OOOM'T) 

N,-l978/79 11.3 .9 10.6 12.8 1.3 20.9 31.5 
1979/80 10.4 1.2 12.7 13.5 1.7 22.6 35.3 
1980/81 21.2 1.7 3b.0 15.4 2.1 30.0 60.0 
1981/82 19.1 n.a. n.a. 14.3 n.a. n.a. 75.6
1982/83 20.3 n.a. n.a. 13.8 n.a. n.a. 80.0 

1983/84 20.3 2.8 .5.9 15.6 2.6 
 40.1 96.1
 
1984/d5 n.a. n.a. n.a. n.a. n.a. n.a. 81.2 
198.)/66 19.6 3.1 61.6 13.5 2.6 35.0 9b.6 

Source: PNS, SCAb reports.
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TA13LE 4: 
SELECTED FACTORS AFFECTING CORN PRODUCTION


IN NURHt ShiM, 1977-19 0 

Year 	 Seed Extension Roads Producer Corn
 
Dist. Constr. Prices 1morts*
 
(MT) (Muhh.) (kil) (z/ckg) (UUUMT)
 

1977/78 -  - 22 151
 
1978/79 23 3.8 96 35 142
 
1979/b0 bb 7.4 2'1 45 
 143
 
198U0/l 75 11.1 47b 
 60 	 102
 
19bi/62 4 12.8 640 100 
 32 
:982/83 45 12.8 
 690 20LI 36
 
,'.983/b4 49 - 14.4 86u 4Ub 20
 
- :4b4/85 94 15.6 1016 300 (I
19J0/bb 
 112 	 15.7 l1db 400 bU
 

* ImporLs from 1977/78 to 1983/84 refer to GUCAMINES imports into Shaba. 
Fiyure6 tur 19bb and 196b are estimates of illeydi corn LL ,ur imports 
from Zanibia. 

Sources: P14 reports, ana UECAMINLs records for imports.
 

a. The 1977 to 19o1 Perios
 

198i was the first year of slgniticant change in the project azea. , oject
records injicatc that production doubled and quantities murket.eJ tripled over197b/79. 	 'he jfKein tactors causing this increase can oe :::arize as tollows: 

1. In 1979, tht G do},eJ E,policy or limiting cotn ir:cr to .ve
 

,millers 	 ere ooliged to mane greater efforts to purcha: local corn. Co rn 
traaers responec: Oy uringinj more sAcr s, trucks arna fuel into trie projt 
area.
 

;i-As part of this same policy, the regional autnoritiez significant'y
increased 	 producer prices: 120 percent in 1978, 60 percent in 1979, and 30 
percent in iaoU. 

3. ProudctLion in Ay'n.;Ll nau oeen cisrupteo by political inctaoilitv ii the
 
northern part of the zone. 
 The situation had stab.Iized by 1978 ind
 
farmers6 ,)e4( returning to tne area.
 

4. By 19bl one half of t-he farmers in the Project ariia were urinc! ?a.ni I 
seeus trt yle;z 4L, perc.21kt mcru tso-n Lill prevx' ,1 coed cZeO 1 tne
 
area. On teorr hi, the ecvL~nsion progroih Was miu:t c 1tting
startco
 
and very few tanerrA:- hlad OL~p~ ~zLcs-a,-L1'ycc Z,,'.v~i 

5. Over 40U km,of roaus had been rehoLilitated by 19bl. Mc(ut tuf theFe wz:re

in Konuglo, )u" two P;,o road:3 reralbiiitat#-U in 19i open , , importait
 
production areas i n 1.'yunzu. 

/ 

http:murket.eJ
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In response to these factors, area planted to corn 
increased sharply--doubled

in hongolo and probably increased by bU percent in Nyunzu (2). PNS figures

also show that yields almost doubled in the project aea. In summary, in the

early years ot PNS, underemployed labor and improved seea: mAde possible a
production response to improved corn marketing conditiorns in southern Shaba. 
At the same 
time, the increased availability of corn resulted in a significant
 
increase in corn consumption in Kongolo.
 

b. The l9di-19so Period
 

After 19o1, both production and quantities marketed continued to 
increase. During this period, production increases seem to bu more directly

related to project interventions, although marketing conuitions in soL. hern 
Shaba cintinued to be favorable for most of the per,od. Proc-uctr pr.J .. kept
rising: ,3 percent in 1981, 7 percent in 19b2, anc IHJU percent in both .963
and 19b-. At the same time, imports continued to droll to a low L4 2 u0u. MT
in 1964. Project figures snow tnat most ut the incres.t-, pro:.acticno ori ng

this period was due to increased yields3. By 1964, virtuaily all 1.trmers in

the project area were using 
 kasai I seeds, ano Dy l9du, anout two-third(s ot 
the farmers in Kongolo zone were using key elements of the technical package

(planting in rows, proper spacing, and weeding). Also, by the end of 1984,

PNS haa rehanilitated 870 km 
 of roads, mostly in the corn growing areas of
 
Kongolo zone.
 

Several developments in the 19dl-l9db periou need to ne 
emphasized:
 

1. Most of the increase in the production anr marketing of corn occurred in
Konyolo zotie. 
 Tnis is trie area where improveo practices nave been most 
widely adopted and project roads were concentrated. By contrast, Nyurizu 
zone seems to nave experiencen a laoor constraint ueginnir: in about 1981,
and little or no furtner increases in either lano area or yields. As 
noteu in the annex on; tnc Pr agricuitural extrelsjon j'jLa;,, the
recoramenoed yiela-Lncreasirig but more labor intensive tec.l:iical package
was much Petter Suited to ranyolo wnere lano was a constrdint than to
Nyunzu where farmers found it easier to move every few years than to adopt
 
the technical package.
 

2. Almost all of the tarwers interviewed Dy the evaluation team noted that
 
their yields are significantly higher now than they were nefore the
 
project. The main factors 
seem to De improvea seeds and increase'd plant
density. 
 There would seem to be little doubt that PNS agricultural

intervention, significantly increased rarmer prouuctivity, especially 
after 1980.
 

3. Almost all of the farmers located on P1S roads attriuted their increased 
production to improved roads. The ability of traders to get to theirvillages or areas of proauction was cited ny farmers as tne determining 
factor in their deciding to increase production. In areas where roads 
were not im}rove(a, dAit1cultY of evaCUatuio was cLtes "z, isJor 
constraint to increasea pro6dction. Corn traders also mentioed roads as 
the most important Lactur exi:plaining tne increase in prouLICtioll. 

(2) Tne 1977 an. 1976 area iyures for Nyinzu are almiost certainly 
overestimates, since very little corn is consumed in that area. 

1.
 



Most corn traders have invested heavily in trucks in recent years, citing

the good road network ab their main reason for doing so.
 

4. Although prices were liberalized in 191j5, producer prices have not
 
increased since 1964. This constitutes a major drop in real incomes for 
farmers in North Shaba. It should be noted that despite this drop in
 
prices for corn, production has continued to increase. 
 This ihdicates 
that 1) the price is still high enough to induce farmers to grow corn and

2) lower producer prices ao not necessarily result in reduced prouuction

if there is no alternative crop or 
other economic activity availablfe to
 
farmers. 

5. it is unlikely 
..hat tnere will oe much further increase in coin production
using the exi:stjr? technical package of Kasai 1 seea and the recomm7ndod 
improvedl practict2-; There is scope for marginal increase-; i :o!(c) as 
more farmers acceL t more elements of the package. In !lyunzu, L:; i';pro 'ed
practices will ue doopted only wnern farmers are no onr aule tu movu
 
every few years. Even then, the tecnnical package will not increase

yields significantly 
over what they are now ottaininu =; moving trequently. 

B. IMPACT OF ThE PROJECT ON FARMER INCOMES AND EXPENDITUtR.Eb 

1. The Spatial Patterniny of Population ani Prouction 

The YN6 area encompasses approximately 1.5,UUU K,-I' in the eastern half of the
Zone of Kongolo and tne western halt of the /one or NyUnzL olap 1). An 

POPULATION,_ AIREA, AND POPJLATIuN DBiY i y, BY AL AREA, 
IWJRTn SriAnA IbGIU 197b 

RSTRATIi 

Collectivity Populatic Area 
 Population
 

( K]4) ) DensityCentre de Kongolo 14,763 21 
 738.2
 
Yamoula 6,bOSU 334 25.b
 
M'Kuvu 10,725 498 
 21.5
 
Muhona 4,217 271 
 15.4
 
Masbwe 16,661 
 1,320 12.6
 
Nyembo 2b,074 
 1,43d 19.9
 
Munono 4,219 202 
 20.9
 
Baluoa (1) 11,914 3,912 
 4.U
 

ZONE DE KONGOLO 85,823 7,997 10.8 (3) 

Nord Lunuga (2) 25,389 9,bo 2.b 
Sud Lukuga (2) 27,095 
 5,600 4.8
 

ZU.qr DE qYULJZU 52,4b4 15,485 
 3.4 

TOTAL PNS AREA 136,307 23,482 5.3 (3)
 

(1) Te Colleczivity oi ralaa lis on notrn oan6 O the r<iver Lualaha. Only
that part of tne collectivity that lies on tne rignt banK (about half the
 
area) is witnin tne project area. 
(2) ojly tre western nalves of iiortn and South Lu~uga lie within the project 
zone, as defined by P16. 
(J) ×cluainj ,onyolo ceater. 

1/
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estimated 130,000-150,000 people lived in the project area in 1976. This
 
population was heavily concentrated in the western half of 
the project area
 
(the Zone of Kongolo), where population densities in all collectivites but

Baluoa averaged over lU persons/kin2 and most were above 2U peruons/in2. By 
contrast, population densities in the Zone of Nyunzu were much lower--2.6
 
persons/kmi2 in Nord Lukuya and 4.8 persons/ki2 in South Lukuga. (Table 5 
presents the population, area, and population density for each administrative
 
area.)
 

Farming systems in the two areas of 
the project zone reflect this difference
 
in population density. In Kongolo, people farmed smaller 
areas (1 ha or less)

somewhat more intensively, 
 here, farmers practiced a mixec cegriculture with 
corn and manioc as the basic staples and with rice, peanuts, a,:d beans, as 
.ell as palm oil, as supplementary foodstuft-i. Also, cotton ww.,: then a major
cash crop. In Nyunzu,Jby contrast, people Virmed larger areas, 
 they grew
:anioc for home consumption arid corn for sale; other crops, thouy! known, were 
much less important in this area.
 

While the total area planted to corn increased, at least througn 1950/bI, the
 
area cultivated per farmer has not changed appreciably since that tire.
 
There are, however, important, persistent ditrerences in average farm size
 
across the region (3). 
 In 1980/81, farmers in Nyunzu cultivated over twice as
 
large an area as those in either hongolo or Moulula (4): 2.47 has. versus
 
1.14 has. and U.90 has., respectively. In 1983/84, when corn hectarage was at
 
its peak, the average areas per farmer were: 
 l.Uo has. in Aonyolo, 1.11 nas.
 
in Mbulula, but 3.01 has. in Nyunzu. 
Two years later, the average area had
 
generally ueclinea to the ldu/l level: U.92 has. in 
Konyolo, l.U9 has. in
 
Mbulula, and 2.6 has. in Nyunzu.
 

Such area-wiae averages still mask significant differences in the average area
 
cultivated by individual farmers in each part of the project region (Figure

2). In l9%/bl tnree-quarters of all farmers in Kongolo and Mbulula
 
cultivated one hectare less of
or corn land. Precisely the opposite situation
 
then obtainea in Nyunzu. There, three-quarters ot all farmers cultivated one
 
hectare or more of corn. Even these more disaggregated statistics disguise

large differences in areas cultivateo Dy individual farmers. 
 In 1L'ulula, only
 
three percent of all farmers cultivated more than 2.5 has.; these farmers
 
averaged about 4 has. apiece. In Kongolo, eignt percent of the farmers
 

(3) because of perceived difficulties in censusing farmers wary of outside
 
interference, the PNS socio-economic unit did its first baseline studies in
 
19bU/81. Thus, it is not now possible to determine accurately the areas 
actually planted to corn before the project began or 
to discern what changes
 
may nave occurrea in average corn 
areas during tne early years wien production
 
was tr'ly taking off (SCAD 1981).
 

(4) PNS usually suDaivides the zone into three areas--Kc,Lolo, Mbulula, and
 
Nyunzu--for administrative reasons. There are differences between Konaolo and 
M4bulula in tarming system ana comiunercial development. In relation to k'ongolo, 
Mbulula has higher population densitites, smaller increases in 
corn
 
hectarages, smaller income spreaa among farmers, anu a higner adoption rate 
for PNS pracatices. Nonetheless, these two areas show many important
similarities and both contrast greatly with the Nyunzu area. In tPis report,

Kongolo and Mbulula are usually considered parts of the same area (Kongolo)
 
and aistinguisnea fron Nyunzu. 



cultivated at least 2.5 has., averaging slightly more than 5 has. apiece.
Meanwhile, in Nyunzu, fully a third of all farmers cultivated at 
least 2.4

has. of corn. As a group these farmers averaged almost 5 has. apiece, but the
 
range in area cultivated varied from 2.5 to more 
than I0 has. (5). In other
words, while somewhat more farmers cultivated larger areas in Kongolo than in

Mbulula, the truly signiticant comparison is between those two areas and
Nyunzu, where the vast majority of farmers cultivate large corn tracts with
 
the help of Pygmy lamor.
 

FIGURE 2:
 
AREA CULTIVATE. IN CORN, 1980/81.
 

BY PRUJECT AREA, BY vUA±TILE
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Project recommendations for agricultural operations were also adopted

differently witnin the region (6. 
 Whereas improved seed early gained

acceptance throughout the project area, the recommended new cultural practices

were adoptea earlier and more wiaely in honyolo than in tNyunzu. in 1962, it
 was estimated that only 12 percent 
of the farmers in Kongolo performed some
 
agricultural operations in accord with the pro3ect's recolmaenoations-
specifically, planting in rows and optimal plant density; today, an estimated

dU percent of the farmers in that area carry out these recamaensatiors. By 

(b) P14S statistics distinguisn orie-uuarter hectart inc :ents fle.Idin size 
up to 2.5 has. Above that limit, fields are luwaed into a single (category.
This approacn £acilitatea 
analysis in riongolo tanu i.ELulula), Lut impedes
analysis for 1Nyunzu, where most fielas are larger than 2.5 has. 

(6) At the outset oi the project, Pii& aoupted tre recomlrCoJed PNII technical 
package in its entirety: iuwproved seed, tiiiely plantinu it,rows, proper
spacing, careful weeuinA, aisease control, ha rvesting anu stora.je. This set 
of recommendations has been simplified over the yeirs 
so t1at today improved
seed, plant density, and weeding are the major rec3ITmC-natioiis to farmers.
There is, however, no standard set of recommendations at the level of the 
extension agent. In effect, each agent must aUapt the general recommendations 
to his specific locale.
 

/i
 

http:stora.je


contrast, only 2 percent of the farmers in Nyunzu respected these
 
recommendations in 1982. While the recommendations nave gained wider
 
acceptance, actual adoption is far below the 50 percent reported in project
 
documents.
 

Further, farming in Kongolo is generally more intensive than in Nyunzu.
 
Kongolo farmers cultivate their fields for longer periods (up to seven years

in some 
places), weed their tields more carefully and more frequently,
 
practice more relay and intercropping of other crops with corn, and are more
 
interested in crop rotations once their fields cannot be planted to 
corn. In
 
Nyunzu, where population densities are much lower and where productive forest
 
land is more availanle, people are much mort likely to move on to new, more
 
distant areas once weed invasions begin seric:L:ly to affect yields, which
 
typically occurs after three years oi cultivatiu,.. Here fields are cultivated
 
for shorter periods, weedin'; are 
fewer and less complete, and intercropping
and crop rotation mucn less conmonly practiced. .u consequence, yields are 
lower in Nyunzu, though production per farmer is greater because of the larger 
areas tarmed. 

In sum, population density, production patterns--and indeed project
 
experience--pattern systematically across the project area. 
 Kongolo, where
 
populations are greater ana land less dvailaole, has proved more receptive to
 
project recommendations than Nyunzu, where the sparser population has
 
availanle more lanu on 
whicn to practice its extensive farming practices.
 

2. Farmer Income ano Exuenditure Patterns 

PNS successfully aeflected repeated suggestions in its early years to
 
introduce costly inputs--specifically fertilizer--into its agricultural 
development prograi,-. Tne Project correctly recognized that altnough
fertilizer would significantly increase yields, its use was called for in only
certain, specific locaie ; (mnostly on savannan fields) anu its a'ailabiiit/ was 
undepenaable at ttst. Instead, the Project emphasized the use of improved 
seea ana, aDout tne same time, tnt introduction of improved agricultural 
practices (7). These "simple" recommendations promised a siqnificant increase 
in proauction over local tecnniques. Improved seed alone, research results 
indicated, could increase production by 40 percent. The suite o improveo
 

(7) Recojiimenoaions for improveu harvesting and storage tccnniques Ti'qhL 
have
 
significantly increased marketable production necause fiela and storage losses
 
in tne area 
are very nigh. Aittnoucr: suci rec mnieciations wt;re introcac.ce in 
the last years of tre project (the village silo program), it is also tiie case 
that such recommenations mu_,t await a revo! -tion in *-n.= ;;arrk-ting syste- r romr 
the current system of purchases by volume (or sack) to a system of -,,rchases
by weight, whicn wouid allow price ditterences for ywUlt.. Curiousiy, the 
wholesale buying system up througni 174 cyrated y weiqht. SomiC1Ine 
afterwards, the systemi went to purchases ;)y volume. In cian_4e may have 
occurred in 1975, which was a year of grea&t competition among merchants for 
corn stocks. Subseusetit attemijts uy one or anot -ir large morcriant t& 
reintroduce purchase oy weight have not succeeded oecauue weighing takes mucn 
more time to effect than purcnase oy volume, offers traaers no significant
real advantage in tre amount. purchased (indivioual sacks may weigh more or 
less tnan IOU Kg. Dut on avetage sacks weiqht approximately iUU Kg), and, too,
farmers now prefer the volume system. 

http:introcac.ce
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agricultural practices (row planting, proper density, weeding) could increase
yields another 25-3U percent. 
Together, improved seed and the recommended
practices promised at least a 75 percent increase in production over local
seed and techniques without necessitating a new and significant cash outlay
for agricultural production. 
 (Actual yield increases appear to have been
significantly higher.) Moreover, except for weeding, the project
recommendations did not 
require a significant increase in labor input either.
In short, the Project insisted upon low-cost (whether in term,,; 
of cash or
labor) innovations that would be within the reach of most 
or all farmers.
 

In this situation of limited technological innovation, farmer income is 
a
function, first and foremost, of the area cultivated, secondly, of the
adoption of improved seed, and, only thirdly, of the adoption of improved
agricultural prcoctices. 
 In , .her words, the extent to which a farmer adopt3the entire seL :,-f projecL recrf:,endations is not reflected in a commensura!.2increase i.,hi: tc,,xl Troducti(,: . For while adoption of the project'sreconendation:; wo.iid increase v.eld (kg/ha), cultivation of one additionalhectare of ccrn land would yield a nighor total production, 

Within the PNS area, farm income from corn production is significantly higher
for more people in Nyunzu than in Eongolo (Figure 3). For, while yields have
been consistantly higher in Kongolo, tho area cultivated by each farmer is
significantly larger in Nyunzu. 
 In oLher words7, in Kongolo, where yields
average about 3 mt/ha, three-quarters of all farmers cultivate less than one
 

FIGURE a :
ESTIMATED ANNUAL INCOME FROM CORN, BY QJARYILE, 

FOR FARMERS IN KON3OLO AND NYUNZU, 1986
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hectare ot corn land. 
 Here, half of all farmers grow corn for consumption
only and have little or 
no corn for sale. One-quarter of the famers sell on
 averaye slightly more than one 
ton of corn apiece. In this area, even
topmost quartile of producers, with an average cultivated area 

the
 
of 2.3 has.,
could expect an income from corn of 
only ZZU,UUU (approximately $325US). By
contrast, in Nyunzu, where cultivated areas are larger and 
corn is not a major
subsistence crop, the button quartile of producers earn as mucn or more thanthree-quarters of the Kongolo farmers (approximately Zb,400 or $l(JUUS),
over half the Nyunzu tarmers earn more 

and 
tnan all but the biggest producers in
Kongolo, averaging almost I 
tons from 4 has. for 
a total income of over
Z4U,UUU (about 
 b7UUS in 198b prices). 
 In fact, in this area, it is pi'ooable


that 10 percent of the farmers actually cultivate twice this area or more,

earning something over zLIUU,DU ( 1,6UUu 
) from corn in a year.
 

Farmer expenditure and investment patterns are similar throughout tr~e 
area and
over tiie. (,enerally spea~ing, a nousehold that s,1.s 5-1U 
sacks of corn will

spend ail its earnings-Z2-4,U0D 
or 
435-65US) on b.sic necessities--use(I

clotnin , medicines, certain toodstuffs (fish, salt, sugar, soap), 
and pc-tnaps

repairs to a bicycle, if any. 
 A family that sells 20-30 sacks (Z8-12,0OU or
ltU-2UUS) would purcnase tnese 
samue 
items but tne quality mignt bt better
and the quantity greater. For example, the family might buy a new skirt for
the wife and new snorts for 
one or more children. They might buy fissn, meat,

or beer a bit more frequently. 
The family would be better able to afford
children's scriooi expenses. And, in Nyuizu, it might reserve ZI,UDU or more
for hiring Pygmy labor. These expenditure patterns are quite similar to those
recoraeu 
in 1974 (Saulniers n.d.). 
 Then a large farmer might spend 3U percentof his income on agricultural inputs, 20 percent on clothing, a line 
percent
on healtn, IU percniit on rood, an ! percent apiece on snelter, education, and
miscellaneous purclhases. 
 Smaller farmers spent less on 
agricultural inputs
(1:%) ana relatively inure 
on clothing and education (25% apiece). 6ut
overall, farmers bought the 
same limited array of goods and services, whatever
 
tneir income level.
 

Only wnen a family pr.,iuces 
at least 3U-b0 sacks for sale (z12-24,UUU or
42OU-400US) can 
it aflord to buy a radio, bicycle, sewing machine, or rifle,
without prejudicing otner domestic needs. 
These tfanies might also buy a
parcel of. land in a neighboring town, in the first step towards moving there.
Sucn major investments as Ouildinc a house in 
town, opening a store, or buying
a pick-up or truck are, however, essentially limited to only tne largest of

producers, those who nave 20U 
or more sacKs to sell in a year. It is thus
only the largest producers who can make productive investments, as well as
consumption expenditures. Importantly, 
tne numi)er of sucn large producers has
 
increased over 
the years, especially in Nyunzu.
 

Altnough ?NS long emp.a.:izec corn prouuction, many 
 arners in tne region,
particularly in the Kongolo area, produce various crops for sale. 
 Overall,
the value of these crops to tne reuional economy may not approach tnat of 
corn. But in tne local area, a mariketabi] crop in adlition to corn can
represent a signiticant increment to fan Ly income. i,; rts of mtouiula,
example, palm oil may provide as 

for
 
much income to some ramilies as corn does
(SCAD 19bb). and, too, tne project in its 
 later yeaio *je n to externdimproved varieties of peanut seec, manioc tubers, and rice seed, waichincreased yields aina iostereu aoditional salues. UiJortunately, tlnese 

have 

additional sources of income have not been systematicilly quantified, so thatit is as inmpossiole to determine total family income in eacr. of Ine p:ojectareas as it is 
to reconcile macro and microeconomic information 
on average

family income.
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Additional marketable ckops in Kongolo mean that firmer incomes are higher
than those calculated solely from corn sales. 
 Nonetheless, the importance of
 
corn production and the unequal distribution of cash income from corn
production within the Plq 
 area mean that even though expenditure and
 
investment patterns are similar. more producers in Nyunzu have more money thando tarmerb in honyolo and th)it the ditferences in income uistribution are 
greater .,n Nyunzu than in Konyolo. 
 IL the amount and distribution of cash
incomes directly support commErcial development in an area, one would expect 
more development in Nyunzu than in Kongolo, a proposition which we will
 
examine in the next section.
 

C, REGIONAL COMMERCIAL EVOLUTION 

1. The Development of Commercial Activity 

Early PNb ,'pporters descrioe the north Shana area betore the project as an
 
oppressed backwater, with little 
or no commerical production, very low
 
producer incomes, ana limited marketing ana 
commercial activity characterized
 
by monopolistic pricing and other abuses 
(Blakely 1982; Nyurumuringa 1982).
 

This description somewnat exaggerates the situation at the time. 
 Producers inl 
Kongolo and, 'specially, Nyunzu already grew corn for sale, and there was a
trade in this comi.odity. The 
extent and nature of tnis trade was, however,

strongly affected by then prevailing conditions. In tne first place, road

conditions very muc:i limiteu tne range of traders. Private ouyers orten cited
60-8U kil )meters as tnt2 maximom distance they coula go for stochs. In Nyunzu,
mOst m[aiz", waS purcriALseU wit:jir, kilometersnU of tne town; tue only maize
 
bought at any distance came from along the road south to Niemba, where

Inerchants went as faL as 151 Kilometers. In r'ongolo, most maize was uought

within 80 kilometers of that center, tnougn some did come from as far as 12U
 away, trui LicouG. .iIlj tle otIer rangi 01interlanos eflt_-ively set by

transport consiuerationb, tri': amourt of 
 trade in a center cependec; directly

upon tne extent ot proauctioij 
witnin its imrlediate hinterland. '£nus Nyunzu,
which was then the major producing area, counted 25 licensed corn dealers in

1974. 6y contrast, Konyolo, wnere corn 
was mucn less important, had only two 
licensed dealers, both of whom were inactive, and two unlicensed dealers, who 
bought most of the stocks in that area.
 

Commerce at this time also reflected the seasonality of the corn-buying

business. 
 once tne crop was in, mercrnants Degan ouyiny stocKs ana selling
merchandise. In YLyurFzd, a toew large traders dominated this ousiness. Thebiggest trader purcnaueu alone purcnased a tuiro of tne entire corn supply,
and the five largest traners together hanalen over 90 percent 
of the area's
 
corn stocks. most of tnese largest traders came to town only for the 
corn-buying season. 
Once the last of the corn stocks had neen expedited by

rail, these traaers lert and coamercial activity slumped again until the next 
year's campaign.
 

In summary, cnmmlercial activity in the PNS area before project activities were 
underway was concentrated in two centers along tlie railline, Nyunzu ana
4ongolo, tnat were also connected by roau to producing areas 
in the interior.
 
Commercial activity in each center 
was a direct function of production in its

immediate hinterland, which was effectively delimited my roau conuitions. 
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Thus Nyunzu, which dominated the corn trade, was the more important commercial
center, 
even though Kongolo then also dealt in palm oil and cotton. 
In both
towns commerce 
remained highly seasonal, and trade was dominated by a few
 
large merchants.
 

Within five years of 
project activity, as roads opened up 
new areas and
improved seed increased yields, the nature and patterning of the regional
commercial system began to change. 
 First, Kongolo became the more important
commercial center, even as 
the number and level of traders increased ill both
places. 
 (Kongolo has always been the more important urban center, with its
major secondary school, army base, rail headquarters, wafer and electricity,

Catholic mission and other services.) Today Kongolo countL seven 
large
cstablishments that sell at 
both wholesale and retail, 
another 25 stores thatsell mostly retail, and 50 or more small reteil shops, compare(, '. the 1978count of four wholesalers, five large and fi e small retailers. L0eanwhile,lyunzu now counts ten -Wholesaiers, 15 retail_:rs, and perhaps 3U .'.11 shops into.wn year-round (Figure 4). Although Nyunzu boasts more wholesale firms thanKongolo, those in Kongolo, such as Solbena, are significantly larqerbusinesses, often associated with a major Zarian firm. 
By contrast, the
Nyunzu wholesalers are all local enterprises, owned by non-resident Arabs.
This difference in commercial importance is also expressed in the numbers of
vehicles based in each place: 
 there 
are 30 trucks based year-round in Kongolo
(another 20 arrive during the corn marketing season), 
but only 12 in Nyunzu.
 

FIGURE 4:COUNTS OF COMMERCIAL ESTABLIShMENIS IN THE PNS AREA, 
BY LEVEL OF CENTEik, 198t 

Level 1 Level 2 Level 3 
Kongolo Nyunzu Sola Mbulula 
 Lengwe Makutano Butondo
 

Stores
 
Wholesale Stores 
 7 10 0 0 
 0 0 
 0
 
Retail Shops 25 15 
 10 20 
 5 3 0
 
Kiosques 50 ? 15 
 ? 10 0 1
 

Transport

Trucks 
 30 12 2 
 3 0 
 0 0
 

Seasonal 
 20
 
Pick-ups 4 
 0 1 0 0 0 

Second, several small commercial centern ave now developed along the mainroad, between 40 to 60 kilometeres from 
 her Kongolo or Nyunzu. These newly
emergent centers--Sola, Moulula, anc Leny, -- are essentially local retailcenters. 
They have no wholesale stores. tail ThF ops are smaller and fewerin number--10 in Sola, o11e iU mbubulain (which i, - benefited cdirectly fromproject activitiec base at the hgaba seed farm), aFjf 5 in Lengwe.addition, there are nurerous kiosques in of 
71, 

each these towns. Importantly,these centers also provide some trans,port srervice:. Tneoe are two truckowners in andSola three in ilnulula (another individual in libulula -asa
pick-up), but none as yet in Lengwe. 

2)
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Third, smaller level centers are now appearing in more peripheral areas,

mostly in Kongolo zone. These "centers' are of strictly local interest at
 
present, for they consist of, at most, only two or three small shops. 
 There

is no market in any of these places, no transporters, and usually no other

service, apart from a dispensary sponsored by a local mission.
 

These differences among centers in type and number of retail firms and
 
transport services are paralleled by other differences in the number and types

of other businesses and services (Figure 5). 
 While the lowest level of center
 
might boast a small pharmacy--often no more than a seller purveying basic
 
prepared medicines trom a table--the middle-level centers all ihave at least
 
one large pharmacy. In addition, these centers may boast an hotel, 
a
 
restaurant or two (usually located 
in the marketplace), an a flCL."
 
arrmer-mill. The two highest-level centers each have not only sevw:1 large


phirnacies, two or three hotels, and a numuer of restaurants and ba. but
 
also several flour mills and bakers. Similarly, the village centers eldom
 
have ;ry full-time artisans, though various people may ply 
one trade or
 
another during the off-season. The middle-level centers, by contrast, each
 
have a few craftsmen--typically one or more tailors, ana 
possinly a
 
carpenter. Meanwriile, the highest level centers provide a range of basic and
 
more specialized services--tailors, carpenters, blacksmiths, cobblers, and
 
masons; and photographers. 
 These centers also su)uoort the only craftsmen in
 
tne region who can repair motorcycles, bicycles, i 'aios, aria watches.
 

The goods and services available in local marketplaces provide an allied index
of coimnercial development (Figure t). overall, a naif to two-thirds of all 
market sellers purvey tooostutfs, mostly fro;-, tne local area. 
 A large
percentage or tne remcaining sellers ueai in mercnandise of one kind or 
another. Relatively few people in any market offer crafts or services. But
 
again, within any category, more sellers offer more and aifterent yoous in
 
higher-level than in lower-level marhetplaces. THus, foragea products

(mustirooms, siail, eejsj, graii: art:greens, turer- anu 
 availaule in all 
markets. But ir.ti nigner-level markets, more sellers purvey these goods,
and, in aaition, ether sellers purvey loucstuirs not availaDle in lower-level
 
markets, such as palm oil, fruits and vegetables, tobacco, and meat.
 
Similarly, for manufactures, hardware, pharmaceuticals, used clotning, and
 
some groceries are availaole in all markets. 
 aut new clothing, specialized
 
arrays of clotriny (nClh's pants, 
plastic shoes, womenIs skirt material),

cosmetics, and 
some other gooas are available only in the higher-level
markets. Te same ouservation noias rue tor locally manufactured craft goods 
and for various service:, such as reairme;,. 

in otner worus, tre increaseS ir, coEJt.rcici productio.- have rostered greater
commercial activity, wricn is no& a i'In rise to a nierarcny of urban centers 
in tne region. Tne airierences among places are Often great. out enougnnot 
change has occurred that- more centers ano more levels of centers, definec 
according to tne goods anu servic s pUr, es, can ue disctrnfe.c wiLtin trie 
region. Specifically, wiere vetore thei were only two levels of center,
tnere are now tour. i na, w:iere betore tniere were oniy two centers of any
importance, there are now five, with otners still emerging. In short, north 
.haba is experiencing a commerci~l trarislorm.tiUll. 

C 5
 



FIGURE 5:
COUNTS OF SERVICE ESTABLISHMENTS AND ARTISANS
 

IN THE PNS AREA, BY LEVEL OF CENTER, 3986
 

Level I Level 2 Level 3
 

Kongolo Nyunzu Solo Mbultila Lengwwe Makutano Bittondo 

Establishment 

Pha:macy 6 
-

4 1 4 
(18) 

1 1 0 

Restaurant 3 2 M 1 0 0 0 
M§ M M 

Bar/Boite/ 1 3 M M 0 0 0 
Buvette 

Hotel 3 4 0 2 0 0 0 
Flour Mill 6§ 7 1 4 1 0 0 
Bakery 11 5 ? 1 0 0 0 

Artisans
 

Tailor 
 5 10
 

Carpenter ? 5 
 2
 
Cobbler 5 3 
 0 0
 

Mason 4 ?
 

Photographer 2 
 ? 0 0 
 0 0 0
 

Watch/Radio 5 3
 
Repair
 

Moto/Bicylce 6 2
 
Repair
 

§ Establishments such as restaurants and bars may also often be found in 
the

local marketplace. 
 These typically are much smaller than such establishments 
that are in the town itself. 

§§ One of these mills, owned by a large corn trader, is an industrial operation,
which produces much more flour per hour than the usual small hammer-mills in
 
the region.
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FIGURE 6: 
VENDOR COUNTS, BY COMMODITY ARRAY, IN TilE MARFETPLACES OF 

IN THE PNS AREA, BY LEVEL OF MARKET; JANUARY 1986
 

Level I Ievel 2 

F'ongF'.i Nyn..ztv t Ilbt II Ir,'. ''. 

LOCAL FOODSTUFFS 
Foraged 13 10 5 ] 
Greens/Spices 43 15 6 2
 
Tubers/Grains 63 23 14 3
 
FIour 14 5 -11 1
 
Palm Oil 13 3 2 0
 
Ma .-la - ? 3 2 0
 
Vegeables/Fruit 23 4 1 0
 
Meat ? 3 1 0
 
Tobacco 4 4 0 0
 
Chicken/Eggs 1 1 0 0
 

SUBOTAL 174 61 42 7
 

OTHER FOODSTUFFS 
Bread 5 3 1 2 

Soap 2 1 5 1 
Dried Fish 17 7 8 1 
Salt 7 5 4 0 
Sugar 7 1 

SUBTOTAL 38 17 18 4 

MANUFACTURES 
Boutique/Table 14 14 2 4 
Hardvare 4 10 3 3 
Pharmacy 4 2 1 1 
Used Clothing 26 4 4 1 
C).oth/New Clothes 12 1 4 0 
Plastic Shoes 7 4 0 0 

Cosmetics ? 1 0 0 

Sacks 1 0 0 0 

SUBTOTAL 68 36 14 9
 

CRAFT GOODS
 
Baskets 2 1 1 0
 
Iron Tools 1 0
 

Wooden Chairs ? 1 1 0
 
Pottery 2 0
 

3 0
SUBTOTAL 4 2 


SERVICES
 
Finger food 7 4 3 0
 
Restaurants 3 2 1 0
 
Watch Repair 1 1 0 0
 
Tailor ? 1 0 0
 
Bike Repair 1 - - -


SUBTOTAL 12 8 4 0 



Figure 6/cont. 

Level 1 Level 2
 

Kongolo Nyunzu Mbulula Lengwe 

MISCELLANEOUS
 
Firewood 5 5 3 0 
Charcoal .7. 
 5 1. 0 

SUBTOTAL 12 10 4 0 

TOTAL 308 134 85 20 

Notes to Figure 6:
 
1. All markets in the PNS area meet daily. 
Sunday tends to be the busiest
 
day because countrypeople come into town. Friday and Saturday morning 
 markets 
may be less well attended because of communal labor obligations (solonspo). These 
vendor counts were carried out: Wbulula, Jan. 28; Lengwe, 'Thursday,Wednesday, 
Jan. 29; Nyunzu, Friday, Jan. 30; Kongolo, Sunday, Jan. 31. The Sona market 
had disbanded by 11 am on the day of our visit (Monday, Jan. 26); it likely 
resembles the small Lengwe market. 
2. Most commodity arrays are self-evident, ever though the arravs themselves 
can be a seeming jumble of goods. Among focJ,-;tuffs, foraged foods include forest 
mushrooms, mudfish, and snails. Greens and spices are, by contrast, cultivars. 
Tubers/Crains include manioc., corn, rice , and peanuvts (i.e., loca. s tples).
Among manufactures, Boutique/Table glosses those sellers with a few items from 
each of the more specialized arrays (e.g., hardware, erameiware, cloth,
cosmetics). Firewood and charcoal, incidentally, are :ypicalIy available in 
urban markets on'y. 
3. A question i,,rk has been put in those cells where a commodity arrav mi ght
reasonably be expected to be available in a particular market but was in fact 
not observed (i.e., could inadvertantly have beer missed). An asterisk
 
denotes a good or service not observed in 
the market but knoun to be available
 
in town.
 

CDf
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2. The Sp3tial Patterning of Commercial Development
 

The spatial patterning of commercial development in north Shaba is both
 
distinctive and uneven. In brief, the highest-level centers (Kongolo and

Nyunzu) are both on the railline (tor interregional evacuation) ana on the 
main road (for intraregional bulking cf rural production). The middle-level
 
centers are located interstially between these major centers. Sola lies 4U 
kins northwest of Kongolo; Mbulula, 65 kat east of Kongolo, on the road to

Nyunzu; and, Lengwe, b5 Kilometers west of Nyunzu (about 3 km after 
Mbulula). This corridor of commercial towns might be termed the "core area.,
 

Within this core area, there is a clear and consistant dirferecme in
 
commercial development between 
 centers in Konyolo comparea to zb-;se in
iqyurzu. Konyolo town has wore merchants, mor' trucKers, more s. ces, and a 
more diverse marketplace than Nyunzu (Figures 4. L, and 6). Simi2 rly, among

the middle-level centers, Sola aia Muulula evince greater commerciai 
aevelopment than Lenqwe. 
 The two centers in the honyolo area have more shops
and services, provide some transport services, and boas:t 
a L-etter provisioned

marketplace than Lengwe, which has a few shops, no transporters, and a small
 
market.
 

The low-level centers, whicn are all loraLea in the 
"periphery," that is, the
 
area lying away from the commercial co3rridor that runs through the heart ot

north Shana, show this same spatial patterning. Contrary co usual
 
expectations, these centers are not located evenly across the region once
 
population aensity, income levels, transport facilities 
are taken into
 
account. Rather, these centers have arisen only in ct-rtain areas ot ionaoo. 
Large villages in Nyunzu, sucn as 
butondo, which nave a sizeaule permanert
 
population in major corn producing 
areas and which once were important

centers, evince no permanent commercial aevelopm~wt, even tnougr- thL are 
active centers uu:inq tne corn-drK:eting season. d., coiitrast, smaller
villages in the ;mmlo area, sucth as malutano, in nortnerr, Mulula, where 
corn production .s important Dut not exclusively domilnant, nignt not be 
expected to De developing local commerical estaulismnents. Yet it is
 
precisely here that local people are opening stores.
 

This paradoi provides its own solution and an instructive lesson. Where
 
producers market only a single crop, corn, traders come to purchase corn and
 
also to sell merchanaise during the short corn-marketing season. Because
 
there is insufficient activity to support commerce year-round, the peripheral 
areas of tNyunzu, as well as parts ol r'.on oio, such as I djia, arc u.Vu-ia of 
local stores. in other words, greater commnereial Lc ivity. Goes not
necessarily leau _c: greater comiaercai ueveiopae ':. ul where jr'ucers 
market corn and al-u another commodity, most nota.ly, pali,, oil, have 
successful farmer/entreprenerus operi snops to uulk; tnese coniroities out of 
the local area. Thus, for examie, in a.utaruno, three 5uc.:c:ssr:ul large
farmers nave investeu in local nuainessen, collecting pc]: oil an 'elJ.inCJ 
merchandise, as well as dealing in the corn tra.'e. 

This spatial patterning of coimerci al dev]o-ipnlt thus hul.s at every level ot
the regional commerical system. The difference is not e::piaincd by farmer 
incomes, which nave always neer higner in hyunzu. Corn "ales ]n Kongulo hzve
reached the levels that have lont characterizecd Nyunz. only in recent years.
Yet commercial uevelopient is qreater aria more wiue:pread in ton;olo than in 
Nyunzu. The key to urban commercial development lies, it would appear, in the 



diversity of rural production for sale and the equity of inc, distribution 
in the area. Thus it is Kongolo, with is wider array of mari 
table crops

produced by more people, that has experienced the greattr co.,.ercial
 
development, even though Nyunzu farmers, as individuals, may have benefitted 
more from project activities in corn production. 

3. Changes in Trade over Time
 

Greater corn production has changed the extent, if 
not the nature , of the
 
corn trade, as might be expected from the increased number of centers
 

As has been mentionned, relatively few traders in Nyunzi dominated the bulk of 
the corn t:a-.- in 1974 (Table 6). At thdL time, five trad:r:.; bought 9.0 
percent of , corn stocks, another four traders bought irm 1-hn I-60 ite . 
apiece, while i!!e majority of traders purchased only SU vli (oraUunt average
30 mt apiece). '.; 3.983, the five largest traders acc'u;(e or) 0r,1Y 75 
percent of tri' entirc Nyu nzu corn market, wh iLIt anot h'r1) ° 16 I each 
bought over lUU,UUU mt apiece, and numerous smaller tra.r!: handled .' Le 3,1U 
mt together. These trends have continued in the past jew yeCr , so that in
198b, the five largest traders handled less than 50 poercent of the corn 
stocks, 32 traders handled over 100 nit apiece, and a number of smaller traders 
together handled 4,500 mt. In other words, the corn trase is less and less 
dominated by a 
few large merchants, and more medium and smn.l-scale traders
 
have entered the trade.
 

TABLE 6:
 
RANK ORDER OF CORN DEALERS IN NYUNZU; 1974, 1983, 1986
 

(0oo KG) 

Trader 
 1974 1.963 1986
 

#1 4,b5U 8,700 3,700 
#2 3,871 4,600 
 3,400
 
#3 1,454 4,100 1,7U0
 
#4 1,228 3,4uU 1,600
 
#5 974 2,200 1,400
 

,Subtotals 12,027 
 23,000 11,800.
 

Other traders 787 (4) 
 5,000 (16) 10,000 (32)
 
with over IU mt
 

Remainder-of;Traders 
 363 (12) 3,100 4,500
 

TOTALS 13,177 
 31,100 26,300
 

Top Five Traders 91.3%, 74.0% 
 44.9%
 
As Percentage of
 
Total Trade
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Inquiries reveal that the small and medium-sized corn traders have all 
come
 
from the ranks of the large farmers who subsequently invested their profits in
businesses in town. 
 It is these farmer/traders who are now opening shops in
 
the periphery of Kongolo to take advantage of economic opportunity there.
 
Successful farmers in Nyunzu, by contrast, must still base their operations in
 
town because corn remains the only commercial crop in that area.
 

It is important to note that the burgeoning of the number of small and

medium-sized traders does not translate into improvement of farmer prices.

That is, there is no increase in farmgate price just because there are now
 
more traders and, presumably, more competition, as was originally supposed in

the PNS literature. Partl , ,is is so because traders each have their 
ow

geographiz spheres of actiiity. 
 But it is also the case because prices a.e
 
not entirely determined throu.-, competition at the lowest levels of the
 
marketing chain.
 

In summary, the PNS area today boasts an 
embryonic commercial system. To be
 
sure, the number of levels of centers in the system is not large, there are
few centers in each level of the hierarchy, and essentially the same goods are
 
purveyed from centers as 
ten years ago. It may be posited that further
 
economic development would follow along these same lines. 
 That is, centers at
 
eacn level would add new and more specialized arrays of goous, arid additional,

low-level centers would appear in the periphery. But it is already the case

thai: commercial development in north Shaba has outstrippf'd that in central
 
Shaba, which benefited from the improved 
corn market in f- Shaba region but
 
not from other PNS interventions.
 

D. SOCIAL CONSEQUENCES OF INCREASED ECONOMIC ACTIVITY
 

While increased agricultural production has fostered some commercial
 
development in north Shaba, the extent of social change has remained very

limited. Nonetheless, the patterning of change across 
the region is quite

distinctive. Essentially, greater production has improved nutrition and
 
health throughout the region. It has fostered changes in family and village

life that 
are more severe in Nyunzu than in Kongolo. But it has nowhere led
 
to mu h basic institutional or political change: Kongolo farmers may be more
willing to support schools than their confreres in Nyunzu, but farmers in both
 
areas are no more interested in, or 
amenable to, cooperative undertakings than
 
they were at the beginning of the project.
 

1. Nutrition and Health
 

Medical workers at government and missionary dispensaries throughout the
 
region universally report improvements in nutrition and health over 
the past
 
ten years.
 

Pregnant mothers are a high-risk group whose medical histories provide a
 
reliable indicator of social change. According to the head nurses of the
 
maternity units at all hospitals and dispensaries visited (Sola, Kongolo,

Mbulula, Makutano, and Nyunzu), the incidence of premature births ,s down and

the rate of well births is up. Significantly, according to 
those nurses who
 
have been in the region for ten or 
more years, baby weights at birth have
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risen from an average of 2.5 kg through the 1970s to 3 kg today. These
 
statistics clearly suggest a significant improvement in the working conditions
 
and diet of young mothers-to-be.
 

In the nurses' experience, cases of kwashikior and other severe childhood
 
malnutrition are generally down. What malnutrition they now see occurs only
 
during the immediate pre-harvest period among children under the ace of five.
 
But. this 'hungry" season malnutrition is a temporary condition. Once diets
 
improve as the harvest comes in, the number of malnutrition cases dwindles
 
significantly. This, too, is in sharp contrast to the pre-project situation,
 
where child malnutrition was both more common and mort2 persistent. 

There has, however, been relative-ly little change in the nature of fatal
 
childhood di.-easez. Measles, Okrrhea, and respiratory illness are still the
 
major killero of small children. But unlike times past, parents are better
 
able and more willing to purchzise p-escribed medicines, as the florc.rrence of
 
small pLarmacies in several towns of the regions would attest. Hospital
 
workers uniformly lament the arrival of patients in late stages of these
 
diseases, but none considers the costs of medicines to be a major problem in
 
treatment in the region today.
 

The emphasis on greater corn production has increased the incidence of
 
respiratory illness among small children in much of the NYunzu zone, as well
 
as in parts of Kongolo. This increase has a specific cause. As fields closer
 
to existing villages become less productive in corn, younger families go
farther out, sometimes as much as 75 kilometers to farm. Tsese distances mean 
that the families must establisl, temporary residence in the r fields. 'ileir
 
homes there are much less substantial than their villaee residences--often 
wattle-and-daub, sometimes just grass and palm fronds--and water supplies may 
be less cert-in and pure. In consequence, smaller children fall ill more
 
often, and medical heilr is usually undvzlable. z-xce:-t in extreme cases, the 
parents wait until the.. return to the village, o*.ce the crops have been 
harvested, before taking the child to the clinic.
 

2. Migration and Residence
 

Demographic patterns in north Shaba have not changed appreciably in the past
 
ten years, even though population is naturally increasing. Two patterns--one
 
rural, and one urban--are nonetheless of interest.
 

As has been mentioned alrescly, in Nyunzu, ponulaticr. ensities are very low 
and land is readily availaLe. v prefer LO omen lipIn conselcuence, piLIqe:s 
new fields every three or four vearr rather than fari exi',-ing plrts mare 
intensively, and this search for new lands is takinc vounger families farther 
from their villages of origin. This encroachment into '_he sparrely opoulatei 
northeastern areas Nyunzu tha' inr,villagec are v y abaraonnecof means .rtual 
during the agricultural season. And in some loneer eitanlizh Villaus thereI 
are now mostly older peoplu, whr, are unable or unwillinc, to withstand the 
rigors of pioneering new areas. 

Second, successful lara, farmers have no banks and limited investment 
opportunitiez in their local area. j The options are, essentially: open a 
store in the village, if th.ere is a'supplemLntal crop grown in the arej; buy a 
pick-up or truck; or, invert in a piece of urban real estate. The first 
option, openin9 a store locally, permits continued village residence. But, as 
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has already been discussed, this option is possible in limited areas 
only.

The other two options are consequently more frequently taken, and both requiri
 
a move to town. 
 In fact, the pattern throughout the region, buL particularly

in Nyunzu, is for a successful large farmer to establish himrelf in town,

where he opens a business, sometimes with a branch office irn 
his hom,

village. Many of the small and medium-sized urban traders 
are in fact former 
farmers who invested their profits from corn production into shops in town. 
In short, the more entrepreneurial people are leaving the councryside as soon
 
as opportunity knocks, 
as might be expected in a situation of rural
 
development.
 

3. Family Well-being, Family Life, and Impact on Women 

Farmers universally appreciat, the progress that Wv. 
come to them under PNS.
 
They point to the rehabilitated roads, which openeo lp their communities. 
They mention the improved seed that increased yields, allowing them both to
 
consume 
and to market more production. And, they are, they recognize,
as 

better able to provide their families with clothing, school supplies, 
medicines, and other goods.
 

For women, the work load has not 
increased significantly, but it nonetheless
 
remains burdensome. Women assist in or perform 
many agricultural operations, 
and they are responsible for pounding flour, collecting firewood, hauling

water, and caring for the children. Thus while medical evidence suggests

improvement in their physical condition, it remains true that women's work is
 
never done.
 

Finally, it merits mention that there is 
a widespread perception throughout

the region that the incidence of polygamy has increased over the last t,n
 
years. People generally agreed that men marry slightly earlier th'-m 
before,
 
tnat more men have more wives than before, and that brideprice pa',-ents have 
recome more expensive. The reasons given for this suite of changcs are
 
greater wealth and the greater need for familial labor. Without solid 
baseline data, however, it is impossible to determine whether this purnoited
 
change has occured in fact or only in peoples' minds.
 

4. Institutional Change
 

To change the relationship between farmers and traders, merchants, and 
government officials requires institutional develop;inen:t. However, farmer 
organization. have fared poorly in the PNS project, despite strong early
efforts to foster farmer councils. At the same tim,, it is important to note 
that Kongolo appears much more ready for such developmcnt than Nyunzu. In 
Kongolo, the greater population dcnsities mean more ewntar- anzi intensive 
agriculture, with greater adoption of project recomnerd3aion. here, the 
limited amount of multi-croppinc and of organizational worh under PNS is 
already showing some return, small as it may be. 

The only organizational change that has occurred among farm.ers is the village 
silo program. This program was introduced late in the project, and 
unsurprisingly, iL has been limited to the 1,onaolo area. (The jfti1shi 
cultivation practices of Nyurnzu farmers make a village silo program 
unthinkable in that region.) Even here, however, trte individual silos are 
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managed by family groups rather than village councils. Management group
 
aside, the silo program would have had to have been more extensive in order to
 
effect a change in marketing patterns. As long as the few silos are widely
 
scattered, the stocks available late in the season are too few to attract
 
merchants, that is, the critical density of storage silos has yet to be
 
reached. In consequence, farmers sell their stocks locally, at the seasonally
 
higher prices, thus reaping some gain. But the hoped for revolution in corn
 
marketing has not occurred--indeed cannot occur--until silos are much more
 
common in the villages.
 

5. Minority Groups
 

Finally, a note on minority groups in the project area is in order. PNS
 
literature speaks often of the acephalous Hemba of Kongolo aic the
 
patrilineally organized-Luba of Nyunzu. Although other ethnic; ties reside in
 
the project area, no effort was made to determine whether and ia,what ways
 
their farming practices differed from the those of the dominant qroups, and
 
thus how project recommendations might need to be adapted for those farmers.
 

Even more egregiously, PNS paid no attention whatsoever to the Pygmies, who
 
provide the agricultural labor for Nyunzu corn farmers. Yet there has
 
undoubtedly been economic and social change within this group. Pygmies no
 
longer work for substandaru wages and a meal. Indeed, their daily waje rate
 
for field work has increased over the past several years, to ZSiOday at
 
present. And, reportedly, some Pygmies are now farming their own corn
 
fields. Nevertheless, no one has any idea of how the Pygmies have benefited
 
from the project, or of what might reasonably be done to assist them.
 

E. SUSTAINABILITY OF BENEFITS
 

The benefitr to be sustained are the following:
 

- an increase in corn production from about 20,000 MT in 1977/78 to
 
90,n00 MT in 1985/86;
 

- an increase in the quantity of corn marketed from about 10,000 MT in
 
lSI"'78 to 56,000 MT in 1984/85 and 47,000 MT in 1985/86;
 

- an increase in income from corn per household in 198C prices in Nyunzu
 
from Z6,500 per household in 1978 to Y14,000 in 1986; in Kongolo the 
increase was fron almost ncthing in 397c to about Z2,50(1 in 1986; 

- a consequent increase in c>:o.enfJiturce on consurcr goods, including basic 
necessities (foodstuffs, oap, household items, medicines) and minor 
luxury items (better clothing, bicycles, radios, proccs!sed foods); 

- at least a doubling of corn consumption in Kongolo, and measurable
 
improvements in nutrition in both zones;
 

- more children attending school in Kongolo zone;
 

- investments in commerce and housing by a very small number of larger
 
farmers.
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In terms of cvarall development impact, the changes in Nyunzu are pretty much 
limited to increased income which i.; epert mostly on consumer goods. The 
level of economic and social development has remained essentially unchanged. 
In Kongolo, because of greater popul[tion density and a qyrater diversity of 
agricultutral and nr-agri cultura] econmi, activity, a .elf-ust airning 
developnnt pr ocuss may have been Wr. t i atecd. The inrinn in the numLLI Of 
schools, the larger numhcr of locaql]y-o~ned and p r u ly established 
commercial businesLs';, and te establicihmennt of a commercial ,b,.hare evidence 
that changes are occurring beyond increased incomes from" corn production. 

At the present time, sustaining the berefits listed above involve7 mantaining 
corn production and income earned -rr'q corn at existing levels. Tnis will be 
possible only Lder the following conditions: 

1. 	Pood conditions most not deteriorate to whnt t:L,,- were bfore th,
SL: .t of thn psoject. 

Maintaining the exis ing road network will require a con;ir.ed mechanized 
and manual maintenance program, a:; well as voluntary cc.;tribhtions of 
labor by villagers. In the absence of a satisfactory uaintenance program, 
roads will gradually deteriorate, trucks will reach villaqes PO, 
production areas with inc -easinq difficulty, and vill,ryer- w2 1 he 
expected to repair impassable spots every year prior to the marketing 
season. The result in that certain area will no longer L able to 
evacuate their corn, and incre~sino costs of marketing will tend to reduce 
the level of marketing activity anc dampen producer price. The quantity 
of corn marketeo will do-ainn, bus as Iona an must of the ro.a: remain 
passable (i.e., roads and bridges are maintaineo), the levlo will not 
drop to where they were before the project started.
 

Arrangements have been made with OK for the maintenance of PNS roads. In
 
exchange for having r"ceiver" thes eqt ipment that nad bee" au;- tQ 
rehabilitate PIS roads, O 1O:; acre: to maintain the 'oaWl indefinately 
out of its own budget. The agreement soates that the rcadt will be 
maintained by manual labor "except where mechanized maintenance vill be 
necessary'. The language is unclear, but if it moans that mechanized 
maintenance will only be used to repair heavily eroded areas (i.e., 
excludes the use of graders to clear out ditches) ther' wiA almost 
certainly be some decline in road coditions. Lf-AGRIC5 w. certainly 

-never able to maintain their roads- to PNS standard usiry oh.'" manjal 
labor. It appearsa th-t morc tount. needs to be givr, t. t. road 
maintenance proguram. fron th: .taninin, cf tte neu'. K tve preject area 
as well as fr', the standpoint of OP budgeta ry cmc-xiov- . 

2. 	Farmers Inut continu- to have as.es to himh r-.ali.y V - swed. 

If farmers in ,Tth Shaba were to los access, to impro, -' s-.d, 
production would remain stnle for tnrc or fou. year& w yields would 
then begin to drop to about tvo- thir of their 'n 1..resvnL 1 
could have a very r'-riour cf nt on o ecromi-; of corn usti on in 
North Shaba, especially cons idtring that oier areaq of S-a a6a e liilciy 
to become increasing]y prodactive as a result of devElopmont projcchts 
about to.get uner'uy.
 

North Shaba now han a see& production system that wcrk:; r:::orn.:bi.y well. 
The reacons are: 1) there in an adequate rhumbc r of t.ranr- Leel fx, :;Wert 
conveniely ]cated near th, seed proce Srzing center; ;) tnr,, 1s gued 
quality control in the production and provensin': of ho scUd; 3) Qvr-e is 
a ta.ncabi ' of f :ient distriacuirn, ystem Lh oon: the eton on . ! a); 

http:con;ir.ed
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and 4) there is tight management over 
the entire process.
 

Beginning In mid-1986, AID and the DOA began making preparation to
continue seed production in North Shaba under the aurspices of the CentralShaba project. The project was to provide technical assistance and coverthe local costs of producina seed until a private seed company could beset up to meet the needs of both the Central Shaba and North Shaba areas.
However, due to a disagreemert on whether the program would beadministered by PNS or by the Central Shaba project, It now appears: thatAID will not be supporting seed production in North Sha.a after this 
year. This will not cause an :mmediate drop inprod:]ction, because theseed does not begin to degenerate for at ledint three years. However,unless a reliable source of high quality seed can be fcnrd, productionwill can be expected to decline by at least one thira . Lir five years. 

3. There must be a continued market for cur. in r:ou.2,hrn -Liaba 

For farmer incomes to be maintaihed jn North Shaba the -,ar:ea t must remainstrong in the major consuming areas of Lubumn si, Kolwesi, and Likasi.Recent developments in the corn market are cause for concern. Although

prices were liberalized in 1985, 
the producer price for corn has not
increased since 1984. 
 This consitutes a major drop in 
real incomes for
farmers in North Shaba. 
 The main 
reason for this situation seems to be
that large imports of low cost corn flour from Zambia hive keptt the priceof flour in southern Shaba relatively stable for the last two years. Onthe other hand, Kasai traders are now buying corn in North Shaba, but onlyafter the bulk of the harvest has been sold to Shaba traders at depressed

prices.
 

Millers in south Shaba estimate that total demand for 
corn flour in the
major urban areas of Shaba is about 120,000 MT. Two major corn production
projects dre about to get underway in other areas of Shaba. 'Ine CentralShaba pLiject could produce 30,000 MT of corn, much of wn-ch is likely togo to Ka;ai Oriental, and the South Shaba project could produce 50,000 to
80,000 MT for the southern Shaba market. 
 Added to the existing production
of 50,000 MT in North Shaba, 30,000 MT by Gecamines Developmen't, and
10,000 MT by the Centre d'Execution des Programmes Communautaires (CEPC),
these new projects could lead to 
a surplus of corn within five: years.
 

This leads to the broader issue of long-term development in NorLh Shcba. it
can be argued that perhaps the major benefit of 
 PNS is that it 1*,' have gottena sustainable developument process start(-d in North rFase,rihoha. cornproduction was the first step. This was followed byeve~o,-tV ccusmerci al inYongolo, not alJ of which was directly related to currj odu'tio.. n t c- s
of impact on the target population this is 
 about the ex*tent of projeLaccomplishments. If sustaining project benefits ar defi;ed .r ''I:intirin th
existing level of corn production, this is as far as; the pr( ,:c'r will If,however, sustaining project benefits is 
defined as continuilj to moVe toself-sustaining development, 1 d 

maintaininc; e.i sting 1 vuis of corn m:rociuct'cr¢n 1:ykeeping the ro--ds open and providing imroroved seeds will nt ibe enoug. 

The critico.l next step in the development of North Shaba is crop
diversification. This is needed in order to: ]) protect agairl.:t a pou'.sibl1edecline in the corn mariet; 2) introduce crop rotation to maintain cornproduction in the absence of fertilizers; and 3) reduce the sharp seasonality 

s&
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of present economic activity thereby increasing the scope for further
 
commercial development. Even with respect to corn production, more work is
 
needed. There is still no technical package that will induce Nyunzu farmers
 
to become morc sedentary. Also, a corn variety that is resistant to leaf
 
streak virus would significantly increase production.
 

Recent progress along these line.- m;ust be considered an important project

benefit. An effective and well designed program of adaptive trials i,'

currently underway, and there is an ex;eusion staff in the project area that
 
is experienced in monitoring arlaptivc trials and extending improved

technologies; using demonstration plots and con:act farmers. 
 As noted in Annex 
A, this staff cannot function effecti'vely without technical assistance. 
However, with technical assistance, progress can continue beyonc the 
production of as cash crop using I sei, and acorn a Kazai tc1hnical package

that is applicable primarily to !:he Konciolo zone.
 

In short, there are opportunities for continued develoj ment in North Shaba, 
but they will not be realized without continued technical assistance for seed
 
production, road maintenance and extension, and access to counterpart funds
 
(or locally generated revenues) for the road maintenance and and agricultural
 
extension programs.
 

II. MONITORING AND EVALUATION METHODOLOGY
 

The aim of any future evaluations will be to monitor the development
 
trajectory in the north Shaba 
area. It is the concluLsion of this evaluation
 
that roads, improved seed, and most recently zqricultura] extension have 
fostered increased agricultural production, which in turn has giveri rise to 
differential economic and social de\'eopment across the p:,,c rea (Figure
7). The working hypothesis of any futU e cvl ua r' :- wi ItI Eca, I ch 
de-;elopment as has occurred"will slow or stop furtse: pro-Jectfthc inputs.
A c.econd working hypotneric is that any decline will c .ur more cuic;Jy in 
those areas where the least development has occurred (Nyunzu). 

FIGURE 7:
 
SCHEMA OF DEVELOPMENT HYPOTHESES FOR FUTURE PNS EVALUATIONS
 

Causative Factors Intermediary Factors Outcome Factors
 

Interventions
 
Roads
 
Improved Seed
 
Agricultural Agricultural Production 
 Commercial Activity


ExLensiori (Corn and other Crops) 
 and Social Cnange
 

External Factors
 
State of the Shaba
 

Corn Market
 

3(
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Each of these variables must be examined in any future evaluations. Thou, the 
effectiveness of the extension service, partlcularly in the introduction of 
improved varieties of crops other than corn, must be ascertainied. Secondly, 
the production and distribution of improved seed to farmers tust bh reviewed, 
an estimate of seed degeneration across the project area made, and an estimate 
of yields across space determined. Finally, the state of the road neiiork 
must be assessed, identifying any areas where the roads have deteriorated 
seriously enough to have affected marketing. The ansumption here that 
without new crops or improved seed and with roads deteriorating, acricultural 
production, particularly of corn, will decline. 

There is one major external factor that must be con'-rolled: the state of the
 
Shaba corn market, which includes imports and other crrn projects. This
 
information should be available fror the 105 project.
 

Agricultural production and marketiig statistics were ccA3ected by PNS
 
precisely because reliable data were not available. Futuro evaluations will
 
not have these materials available, and will have to rely on S!CZ records aizi
 
merchant interviews.
 

The outcome variables for commercial and social development are more readily
 
obtained. The team need only inquire into the number of stores, tLrcks, other 
businesses and craftsmen in each place. Further, the tea;: can carry out a 
census of marketplace vendors, by commodity array, as was done for the present 
evaluation. Hospital personnel can provide accurate inforriarion on health and 
nutrition across the area. And, education officials can suppl reasonably 
accurate data on schools and attendence in the project area. 

Inasmuch as future change will occur slowly, there is probanly no reason to
 
schedule evaluations more frequently than every other year. All evaluations
 
should be scheduled for January or February, so that the team can visit the
 
fields, This is important because agricultural production statistics will be
 
the mo(t difficult to collect, so field visits will be partic, Iarly
 
instruztive.
 

III. LESSONS LEARNED
 

Project Nord Shaba teaches a series of lessons about the expectable impacts
 

from agricultural intervention and, thus, more ger.erally, about project design.
 

A. Lessons Learned from Impacts in the Prrject Area
 

1. The essential requirements for a successful agriculture based rural
 
development project are a technology that will increase small farmer
 
production and a market that will absorb the increased production. These two
 
factors explain the success of PNS.
 

2. Farmers will adopt only those elements of a technological package that are
 
appropriate to their situation; witness: the differential adoption rates in
 
Kongolo and tNyunzu.
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3. While agricultural intervention may emphasize a single crop, such as corn,
 
in the short run, sustained agricultural production soon requires the
 
introduction of multi-cropping in order to maintain roil terti]ity. Some of
 
the more densely populated areas of Kongolo zone are begrining to experience

declining yields because of the lack of a satisfactory crop rotation system. 

4. Increased agricultural production may increase commercial activity, but
 
only more diverse commercial production by small-hold farniers foster., regional
commercial development, as the contrast between Kongolo and Nyunzu again
 
demonstrates.
 

5. It is a mistake to expect that a significant increase in agricultural
 
production and incomes will'alwayr lead to social and institutional
 
development. 7nitially, the maii. iipact is increased commerce based on the
 
sale of basic consumer, gooJs. Fac.cr:s affecting further development include 
population density and diversity of ,conomic activity.
 

6. It is extremely difficult to make rural development programs financially 
sustainable. Government budgets are rarely able to cover all of the road
 
maintenance and agricultura§ extension costs, and even when a project succeeds 
in generating its own 
tax base (which PNS has done), finding alternatives to
 
government budgetary funding is bureaucratically and po.litically complicated.
 
Therefore, even on the most successful projects, preparations for
 
sustainability must be initiated at 
the very start of the project and be
 
pursued systematically and diligently to be accomplished.
 

B. Leszonc for Project Desicn 

1. Integrated Rural Development (IRD) requires a carefully thought out work
 
program that takes into account the natural evolution of agrarian regions. To 
attempt to do everything at once is to accomplish too little, as PNS learned
 
in its first five years. TO focus the program to rightly, howevr, runs the
 
risk of nut accompli:.inc nouah: a Single agricJltural focus, such as corn,
 
may be necessary in the snort run, but it will not prove sufficient to saiitain
 
project benefits in the longer run. In other words, commercial mono-crop

production must be followed by crop diversification, which then requires

further agricultural intensification and marketing organization, whereupon
 
further social and institutional innovations may be tried.
 

2. An IRD work plan must take into account both spatial and temporal
 
variation witnin thE recion. People in different areas have different farming

systems and will respon to different elements of a unifo:i, technic]. 
package. Moreover, people in a particular area learn form their experiences
and thus are more willing to accept further, innnvation after earlier 
successful experiences. Any practical work plan must take this variation into
 
account.
 

3. Low-level or locally hired extension agents require close supervision and
 
intensive training, but, importantly, ar2 willing to live in th.: villages and
 
to work closely with farmers. Project cx:,rriciiceu has also shrown that t.he use 
of contact farmers for demonstration arid extension can be a particularly 
effective and low-cost extension tool.
 

4. PNS has been able successfully to extend several varieties of other crops 
in a very short time--three years--precisely because its adaptive research 
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program was in large part carried out by the local extention agents J.n the 
field. What scientific rigor may have been lost through this procedre Vwa 
more than compensated by the speed with which the Project could a.,;iF;t farmers. 

5. Qualified and dedicated technica! as.-istance is inlu r-.ens ble to project
 
success in ar ,- rtmAiir 
 to North haba. Nn unit of PNa c,,uld have functioned 
as well as they did without thi: i.anct 

6. Relatedly, analysis of proje'ct impacts requires a car-7ul basc-line FLudy, 
as well as repeatked sarpling to ionitor changfu-. over time and space. ThiL 
work is neither easy nor inexpensive, art, it re'iuires prcfessional direction. 
As the PNS eyperience derionsfr&:.s, n a strono commitrt L i,- to data 
collection arid analysis I manncm,,rm* and evi.luat ion, the (.fort willfor _or)ct 

cause great confusion and cven grE€ter fruny.t, 'o1.
 

7. 	 Farmer organization, Wkile a laudabe aim, ':t be done with a purpose and 
only once fariners see a clear rin from ':.jrh unce. takirngs in tomrn. 
Organizing for orqani ;:inq's saO,, wi.l proc-, did init d: PNS, t. !e 
ultimately futile. Even after sucl w.- r: aculn be prudictive, it is often
 
illusionary to beflieve that independet,n, farmers will cooperate unl:,ess sor,:
greater social or economic force impinges 
on them.
 

8. 	Rural agricultural roads can be very simply designed. Bridoes and 
culverts over perrenial streams are the moot important: elerent ot such a 
program. The roads themselves can simply be wide path:: bt, when justified by 
the economic benefits, it is be.-:t if the roadred is hic'her thi.n the 
surrounding area (so the road doer- not become a river in the rainy season) and
 
if the roadway is paralleled b. dc-p ditches (to carry the- water off). 

C Specific Lessons for Central Shab
 

The lessons that appear to be particularly applicable to the Central Shaba 
project are the folowiri: 

1. 	Usina the farmers who are farming the demonstration plots as contact
 
farmersfor extension purposes seems to have worked vt,} wai in reCent 
years. The next step should be to structure the proce.ss, perhaps by 
providing some additional training to the aemonsLratio. farmtc- is his role 
as an extension as;sistant, and forming far.i-.er groups to pr tici -te in 
extension activities based at the demonstration plot. 

2. 	 Effective exten.-, rcu re: aa ,: :v. tL-!17 pr,iclca -7, , ets no 
technical packac;: is:i-a:.> to a a: cdi ci ".r. Adap :ive tests 
add flexibility -c tr:- te'sr;cai pzc. w:,e te, e rtr io, staff ir 
involved, the diss:er,ination of test results to far,:Err is s:stly
facilitated. The nee, for adciptivcve.: i'w b'feo,:.r eater wI'n the 
technical pacl;ages; involve it,:iie c: pv v 

3. 	 Two important ]e. -on.:: w,.r...e co !-earne)a pe,ro . The first.'n7 Ltir 

is that contract farmo rs proFic, 5 C,1 at Tich lo:.;.r co-t thoa te
 
mechanized farm 
 at , 	 t . . sc_,-, that deieln;d irr opcr pa-, iinvarieties can 4y 1, tf In the PS; 	

ted
be es i oerestinter? a]L - of th' 

farmers bought the'ir seed ,-very three years fi(,:i! PN", . . woui ha... 
been about 230 VT per year. 3n fact, PNS ha.lieC r, sold f, tharn 1ii 
MT. In retrospect, this is not too surprisin, because the -, - is ;ood 

(/6
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for at least three generations. 
 Farmers need to purchase only a small

quantity of 
seed from PNS and use it produce their own seed which will be

good for two more years. This is the 
rearon why seed companies in the

U.S. consider open po[llInated varieteies as very low profit iterms.
 

4. Recent experience in North Shaba has demonstrated the importance of not
relying on only one crop to increa.te farmer income.s. Tn(e reasons, which appear to be equally applica!jle to Central '-'haba are: 1) te po,.ibility
of a weakening corn market in southern Shaba; 2) the need for crop
rotation to preserve soil fertility in densely populated areas,, and 3) theimpact of diversified agricultural production oil coi -,.rcial development. 

5. An important unanswered question is t,,- -sLm'lardof rric' t(iat in needed
for the evacuation of agricultura2 cr j , ,: foun : .t ngrepair 
impassable spots was- all that was l(.CE I, ) .'rethe CV-,,( tixn ofL tcornin some of the project areas.. Beyon~d t,i!,, th'C C , . r<- a trade-off
between the quality on the rozcl and th#' 'istarc,, thi t , wii~ling
go. Under very bad road] conil t ions, 

to 
producer prtce:.z trl-d to r a the

trader goes further in, and there is a definite r )in, bcyond which Jt willnot pay the trader to p: :k up the crop. The Central Snaba PIoj,-L maY 
want to consider identifying those areas where repairing impassable spots
is all that is needed to assure the evacuation of agricutural products.
 

http:increa.te
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ANNEX A: 
EFFECTIVENESS AND IPACTS OF AGRICULTURAL INTERVENTIONS 

1. Kxtension and Adaptive Research 

A. Effectiveness of the P.N.S. Extension System
 
1. Extension Methodogy.
 

a) The Functioning of Agricultural Centers. 
b) Demonstrations and "Journies AgrYcolev. 

2,, The Training of Extension Agents. 
3. T,:e lechnical Package. 
4. Acuption Rates of improved Technology for Cor -

B. The Adaptive 4esearch Program varietal trials)
 
1. Coru Variety Trials 
2. rasai 1 Degeueration 
3. Larn with Fertilizer
 
4. Cassava
 
5. Soybean Trials
 
b. Rice Variety Trials
 

U. impact ot Adaption and Lxtension Activities on Production and Farmer
 

Productivity to Date.
 

J). Projections ot Gontinued Benefits from Adaption and Extension Program
 

II. Seed Multiplication (Kasai 1 Corn)
 
a) quantity 
b) quality
 
c) Cost L prodJction
 
d) Distribution issues
 

.11. Conditions For a.Continued, Effective Extension Proeram
 



SUMMARY OF FINDINGS
 

Extension and Adaptive Research
 

1. 	Result of demonstrations have found the yield increase from recommended
 
practices was 29% and an additional 40% from the use of improved seed.
 

2. 
Due to travel distance and other activities carried by extension workers,

the extension program was based on 
training and visits to 20-30
demonstration farmers vy each ot 
the bU extension agents. These "contact"
 
farmers were used to demonstrate the effects of improved seeds and
 
technical ractices to neighboring farmers.
 

3. 	Daily joutsels and work plans for the extension agents would have

facilitateu ne supervision ana 
increaseu the prouuctivity ot the agents.
 

4. 	Kasai 1 improved seed corn 
is fully accepted by farmers, however
 
recommendea practices are highly accepted in Kongolo and Mbulula and less
 
in Nyunzu.
 

5. 	Extension agents snould De provided with technical manuals of different
 
crops introduced in the Project zone so they will be able to improve their
 
technical capnbiiities.
 

6. 	Farm demonstrations on the recommended technical package should be
 
expanued in the '4yunzu sector.
 

7. 	Elements in the technical package needed to be tested for locality

adaptation. Consideration of the traditional farming system for each
sector is deem:ea necessary to revise the technical package for Nyunzu.
 

Adaptive research:
 

I. 	 Corn, cassava, peanuts, soybeans ana 
rice are well tested at Ngaua

station. 
 Varietal trials were implemented at various localities in the
 
project zone. A few varieties of atferent crops were 
found adapted to
 
local conditions with higher yields and resistance to insect and
 
diseases. Multiplication of these seeus 
has 	started.
 

2. 	 Corn variety TZSi<-W was 	found to be 
resistant to streak diseases. 
 Seeds
 
are 	aistriuuc to farmers for t season out need approval from P.N.M. 
(National corn Projcct). 

3. 
Kasai I variety was found with signs of djegeneration Deginning in the

third year. Continuation of Kasai I degeneration trials at various
 
locations to 
verify the exact results is being i:lipleii~ented.
 

4. 	Tax and IRAT 13 varieties of rice are found to give higher yields, R66
 
more lodging resistance, and less drouynt stress than 
{b. Trial
 
repetition continues as relay crop with corn.
 



Seed Multiplication:
 

1. 	tiigi quality seeds are being produced by contract seed farmers with ciose
 
supervision from extension agents.
 

2. 	Seed processing and quality control activities at Ngaba center are being
 
performed effectively and at very low cost.
 

3. 	Contract seed tarmers are able to produce 120 metric tons oi seed as a
 
vtlnimum requirement to replace seed once every three years. Seeds
 
produced by farmers cost less than at Ngaba center.
 

4. 	Seed multiplication and extension activities ,-
.ould be continued i' the
 
P:6i 	 area. Atlernatively, organizing farmers into production groups will
 
facflitate the job of limited extension agents with lesser cost.
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EFFECTIVENESS AND IMPACT OF AGRICULTURAL INTEYVENTION
 

1. EXTENSIOj u'D AVAP'IVE KESLARCH 

The adaptive researchi and agricultural extension (SS/AV) subsystem has the
 
tollowing objectives:
 

- To design, test and introduce corn (and to a lesser extent, other crops)

cultivation Lechniques tailored to existing farming systems.
 

- lo aevejo , an institutional base outin North Shiaba capible of carrying 

an adaptive rcei:, program and of disseminating the improved -(gricultural
 
techniques to iarL, G._
 

- To create courmmu.ication channels among farmers, extension wo.rkers, and 
researchers.
 

A. Eftectiveness ol the PNS Extension System 

The P.N.S. extensioni system area seems to have worked well during the project
period 1979-19b. Although only 6U extension agents were assigned to the 6U
agricultural centers, the project covered an agricultural area of 33,154 ha
 
witti 15,732 householas in i96t . Extension appears more efiective 
 in Kouolo, 
ana, especially, in Mbuiula, wnere the hgaba seea and ex:teiision center
 
existed. Tne extension system only began to develop in Nyunzu in the
 
19b4-±19 planting campaign.
 

1. Extension Methodogy 

a) The tunctioning of Agricultural Centers 

Each extension agent is assigned to work at an agricultural center ("centre

agricole"). he is responsible for carrying out the extensior activitie ' 
three to nine villages, covering approximately 20U 

in 
to 300 o J S c-ne 

more than 62X or the farmert in the P.N.S. area nave their land in te f,,est,
the extension agent rias to travel a distance of froL 5 to 4, ki2 .c o.,7Jr!k wi:o1 
the tarwers in various activities: seed distribution, implemerttti.L o 
demonstration plots, organization of farmer's training and viE;its. and
carrying out varietal tests on corn, peanuts, risc, soybeans, cassava axid 
cotton.
 

in theory, the exte:siuu age-t tries to irame ir activitie z arouno 2U1
households but actually works with only 20 to JU farmers each year. TiieVetcontact" farmers help witi; tne derimonstral-ion trials,. i tijee fa r could
be used also as assistants to the extesion agents, thev, couLc Iel cLh.< ageCit,
repeat wessa~.,ts anl suir -ari'e te importaoce oi eacti recoiimenri.1-iti.1o other 
tarmers. The extension agent may also visit other: vitiaes arni. ot,_ir iarmwr
b.Locks ii tle rorest in order LO supervit;e demonstration piott, oi: zther 
tarmers. fijis approach will extend thle agents range oi activitie-. 

<A
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During the field visits, the team met a number of extension agents, who were
 
asked about their work plans and daily journals. it seems that they possess
only "protocoles d'essaie" 
(test trial guidance) and instructions for
 
demonstration trials. 
 PIe lack ol daily journals and work plans makes it
 
difficult for agricultural assistants (supervisors) to discuss the daily

activities ol Lte extension workers in the field.
 

At present, only 34 extension workers remain in the project zone. 
Because
 
each extension ageut must cover additional villages, it was deemed necessary

to reduce the number of demonstration plots in 198b-1987 due to the lack of 
logistic support arv' 1lied supervision from the extension sector and P.N.S.
hf.adquarters. in 0.ic instance, tne agricultural assistant kept as ing when he 
w uld receive gasoli..,. for his motorcycle. lie has not visited exi :n.lon 
agents in the field duiing the last two months. 

in auuition to materiai support, extension agents do not now receive their
salaries on time, and the uncertainty of P.N.S. project in the future is also
alfecting the morale of extension workers. 'ine question is whetner some 
locally hired agents could be financed by local groups of farmers. in fact,

P.N.S. did not consiner wuietther project funds could these locallyrenumerate 
hired agents or whether farmers could provide compensation for the agents'
 
eltorts.
 

b. Vemoustrations ana "JourneesAricoles"
 

Farm demonstration is the most effective element in the P.N.S. extension
 
system. The major success of the aemonstration effort has been farmers' 
adoption of the Kasai 1 variety, planting in rows, and proper plant density.

Anotrier success of extension activity, in the i96u - 197 -:.ricultura
 
campaign, is tue distriuution ol new varieties of cassava 
 wiU t:Ihigher yield

for tie season b. ITe multiplication o: seiected cassava voricr.ies (such as
 
30085/8/10, 30065/26/b, A5b/1 and ATINS/4(2) and 24b/ll) 
is being done at 
Ngaba Station and at tne farm centers. according to the exten:,iol agents, 
cassava stems of these varieties were stolen from the rarm ceuters by faimers
because these varieties are more proauctive than the local varieties and less 
infected by pests and diseases (mosaic). This snows that farmers are eager
for new crop varieties wlie, demonstration results show siga',ficantly better
 
yields.
 

The P.uN.b. extension system used Dotnl direct contact witn larinfrs (personal
discussion and persuasion) and demonstration trials the the larmers' fields. 
In additioit, extension agents live in the villages to woric w;ittiarrr and
 
help them solve daily problems. 
 In the case of Nyunzu sector however,
farmers abancou their fields frequently and go farther into tic forst, Wr'ich 
makes the agents' job more difficult. Extension agents must redoubLe their
 
efforts in these new development zone. iTey must spend more tine witS; larmers 
in the forest. And they must set out nore denonstratiou pi L, in the forst 
than in tue savanna, which is more easily accessible but accounts for very 
little production. 
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The table below presents the P.N.S. demonstration program as planned and
 

executea in i965-19o:
 

Planned Realizea ,karvested 

Corn Production practices 5 9 9 
Corn Fertiiization 
 45 42 
 42
Corn Streak Virus esistance 12 27 27
 
Cassava Production ?racLices J2 
 14 4*

Cassva-Peanut inter-cropping 30 37 20
 
Rice Proauction Fractices 20 
 24 l0
 
Soybean Production Practices 
 l 5 N/A

Cotton Producticu Prctices 6b hi/A
 

TO'TAL 2J3 lb6 

*Cassava is harvested 15-lb months after planting.
 

Two new types ot demonstrations were introduced in 198,/196b and will be
 
implemented in 198u-1987:
 

- The demonstratioli oi yield improvement from corn varieties hlghtly 
resistant to streak virus, such as TZS-White seasonin B and, 

- Tihe ueoolbLraLioil o soy'oean pronuction practices." 

The technical advisor of iigaba Center agrees that if manpower and financial

limitations occur in ±dou-1-bi, tue num)er ou soybean OMcMnstrations will be
 
reduced in order to prouote-. tne pantiir cf new varieties C: cassava. Since
soybeans are not exil Kno\1 Cy t5 pcLL LA 0o, iL _- difficult to market the 
product either wit iin or beyond L.he pruject zone. 

More etrort wili be given to rice pro.:ucticn practices i 1L9?"t, arid L' 7.
.Three varieties -- IfAil 13, 16u, TUX -- were zound well adaptUL,' to the local
 
conairions. These varieties couia be plantea as a relay cr0 'Titu corI'.
 

Along with the amonstration of cultural practices of various crops, Lthe

journees agricoies' (traiuiu, an:oi visit) waL; a most eifective tool for
 

training farmers. Aou)t 2u jU - a are itC:. cofie
to faru.r In vi ilage to-, to
observe tLu cuLUr-l practices_ at tt ',tr&nt" p-ot, .,L±t'';st Ltree 
"journe&- agricoles" were org'nrI lor e cu1. eeortrato -1ot(.:;!4, the
 
piantiu6 season,, iiie "_ourun s a6ricoies" tieatea the ro.Lowhg topics:
 

Planting lime: scer: selection, plus cultural practices.
 
Vegetation time : tLLinniu 6 anld we c, i;
 
Harvesting Time: comparison of yielu for improved practice: and fariers'
 
practices. (Result ceousrallon) 



-7-


The table below shows the number of field days organized by the Adaption and 
Extension Subsystem ot P'.N.S. 

Gawpaigns 
 14o. at Journ~es No. of participants 
agricoles organized


1982-1983 1b 
 261
 
190J-1984 )9 
 1,054
1964-196b 337 
 5,161
 
196o-igb7 7U9 6,603
 

Interviews made wJi :h extension agents nad farmers in the project zo:,e indicate 
clearly that betty: cultivation practic, s and the use ot improved seed 
significantly increases yields over trad..tional farmer prac'ices. 
in aditio LuO "journ~es agricoles", daily contacts and visits by extension 

agents to farmers' fields reinforce the training lessons ior farmers. 

2. ',The Training of Lxtenusion i,gents 

The training program tor extension agents has contributed to tle effectiveness 
and the performance ci these agents in the field. 

In July 19ou, a three-clay training session was organised at Ngaba Center. Jne 
objective o this training was to provide extefsion agents not only with an 
extension metnoGology but also witn tne tecftnical Know-how ior tIe conduct of 
demonstration plots with different crops. "Fiches techniques" (crop technical 
sneers) ior wL.Ijor crops in the project area were prepare-. 'fliehse liches
 
cover: cultural practices lor corni, 
cas;ava, peanuts. .Oyb,-- ,t;r,trJ.lIzer
 
use, soil idenLilicatiol, intercroti irg, relay cropi,.;, c:,up rot;:tion io'-c.
 
The three-day training session was cone in July, aitei ti,:e harvesting season
 
and before tnC vacation period.
 

in aaaition to the arve training, tne extenbion agents located within eachI 
sector were called to the sector headquarters for one day's trainng elch,
month. The objective was to Keep the work done by the extension; agents up to

.date and to provide solutions to the problems experienced by the extension 
agentb. 

Belore the Lo's-19oD campaign, training consisten o- picerntiig sibvi3,ct matter 
to the extension agents and an analyzing or synthesi:ing ult. nrrom the 
previous year's activities. in Lio.-l9do, the program pre:-entatiuoa nciuded a 
debate 
on different technical topics. A few of the important items for debate 
were: 

- iZbi-W and kasai I varietal difterences.
 
- Calculation of yields from demonstration and trial plots.
 
- Yertiiizer response curves.
 



- Cost-benefit ratios of farmer adoption of fertilizer and practice 
recommendations. 

- Seasonal distributions of solar radiation and its effect in yield 
potential. 

- Stano establishment problems witi, rice. 
- Stand establishment problems with soybeans. 

The debate system seemed to motivate the extension workers in the discussion
 
and responded more immediately to the technical concerns of field agents.

Also, the supervisory stafi acquired more inifoi-mation regarding iieid 
problems, and they ask more questions of senior rtaff before presenting a
 
standard topic.
 

The technical training program for extension agents ts acceptable. but during
visits to extension agents in the field, it becime cliar tlTht tnv (o not 
possess any tecinical documentb regardincg the uitierent tupi;)es pr&'. entcd by
the trainers, it would be more beneficial to the field ag(:nts if they had a 
fiela manual tor major crops introauced into the project zozne;, as well as tle 
technical explanations for each crop. Extension workers could then refr to
 
the manual as a guide wnen training of iarmers.
 

Debate, discussion, and presentation of a subject matter in the classroom 
create great eutnusiasmi in learning. lectinica[ manuals use,-i as rcleren.cs
will help extension workers when they are in the villages vhcre a libr cr is 
non-existent because tfley scioos meet suoject-matter specJ.ists i% the tield. 

Interviews given to extension agents in the field have proven thrt they
understana the agricuituraL situation ol the wnere Lh-,e work. Mazy ofarea 
them understand how to conduct a demonstration plot, trial test plots and tile 
ex'teusioin approacnuo to airiers. laew o; Utea iue to ue i, o:-t.:,c-jo)

trAining cue to the lack of training in extension retndciog w;:t thev 'ere
 
i. scLouo±. ie nine months of reireslner courses has con-ributCl I:,upgr-ue
the technical knowledge of the extension agents before assigning lhethem in 

field. 

Continued training of extension agents in the field coutritutes greatly to the 
success of farm demonstration and farmer training and visits.
 

.i. The technical paCKage
 

Seed multiplicatoi wds implemented ii the 19oZ-19oi planting campaign. The 
technical package of the iirst phase P'.N.S. consisted only of using IYasai 1 
improved seeds, sowing in rows with spacing .75m x .. Um, weeding and harvest 
time. 
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The full corn production packnge was introduced in 1983-19B4 planting campaign
witil the ioliliwing recommenaatlons. 

1. Use of Kisai I improved seeds. 
2. Larly sowing (iitr)ut Zeptember iJ).
3. Line plant lug (u. irn x u. )d''with three seeds per rill. 
4. Thinning two plants per hill. 
5. Disease control. 
6. Two or three weedings before flowering.
7. OptiLuuU pln p0JL1.it-on (-,UU plants per hectare). 
8. Optimum time of harvest. 

Results irom thle deno:straltion pliots show t., t f farwers aJopL t .C full 
,ckage o reco=menqtcd practices, they may receive >.gh(r yiel', to 3 1o 4 
to.is per hectare. however, improveu pr :CtlLcs t!liat requl.:: more *or are not 
as readily accepted, especia U y in Nlynzu, where : ,e aroa : cant..iLcc'-n 

exceed iu Liectares per LnOuLsc1old. In Noucgolo, ttnere I 2: , acrkP- 1UIc,' ol
 
improved practices because many iriv hous(-ttids posstseL, £L5 tstJ or,:. e
't-I 

ot lana. The tuil pacKaige oi recommenued practices is thereore more cas :''v 
adapted by thejeC farmers who are intensifying production. ibu, 1n 
tile ligaba center operates, ano contract seed tzxriiers have C .atd tueLrt 

seed multiplication program, the iull package ol recommend-d pract ice.; i,
widely aissibivLateu ana acceptec, not only by contract see' farwcr, buL with 
other farmers as well.
 

Anotner tactor aiectinf tihe auoption of the techunical pack.aJ Ly iarL.vs J& 
the availability land the or areaf-.. inof in forest savanna Nvunzit, ±armems 
readily snirt tieir agricultural exploitations into new torest larn,. P: 
majority of 14yunzu farmers cultivate larger areas tnan those in Koriccilo or 
Plbuluia. Ie ub.eaKeow, ol iariaiuj area in Liftereiit sectors in tu fore t and 
savanna land is as :ollows:
 

Forest Savanna
 

Kongolo 73% 
 271
 
MDuLa 84% 
 1t%
 
Nyunzu 98% 2% 

Accoruin6 to tL1e extension workers in the field, the cifterent interpretations
of what constitutes luil adoption of project recomn.endac.ions is ovious. 
Lxteil-±oun ageuLt, in aVuiLzu consiccr on±v 4 eienonts o. the whole t.:chtical 
package .rciued by i arers as a iuli technical pa.e. a: J. Iene 
of Isasai - iioproveo sutc, .:) Sowing, in line, 3) Ohe w,,'uin , aUc .) UPt:iraU
plant populat ion (2-, to 3J ky,/Jn). imw, ,er, in )!71,i u 2Ti - 1i, ie f.'i! 
pacKa-e is li~t oprf.tec a" tof Lido ,tZ0o1 ot tl.o eL.f i,,. L. :ori g th'. 
farming tsysterms oi each sector, thc cousaltant feel, t'-a L t1e te. ai: I 
package stuoul nLot a sgLan,,,rd &ct, ine current puck;a 'e if; :'ie, hU,C Ue 
certain elements of the pack,.ge should be te:>1ted for to..,ron C.Ific:i tv 
before iwpletect.ation. 'Lie iportant task of the extension agent is thue, to 

http:pack,.ge
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educate the farmers about the advantages of the elements of the technical

package relevant to them in oroer to increase their 
proCduction. lherefore the 
technical package should be taken into consideratiol. wILh the traditional
 
farming system o eacn locality. 
1his it.also true for other crops that 
P.N.S. introduced since the 1963-19b4 planting campaign. 

4. Adoptiou Rate ol improved lechnology for Corn 

Accorcing to P.N.S. report, o4,, of farmers in the project area have adopt.ed
fully imoroved technology for corn and 3bl adopted partially recommended 
practice;.
 

As mentioneu tibove, measuring the rate ot adoption depen..s theon jud~orjent c. 
the extension vorkers in the field and on the troditional l:armIng f.
the farmers eacti sector. In Nyunzu, 

f 
tarmers clear laud in LtILC Lrc;. DLring

the first two or three years, the application oi two weedingF is nOt
 
economical. iiter J years ot cultivation tne iand,
oi sane g2aHbe3 m.yv 
overgrow the field and so two or three weedings become necessary. by tris

time, farmers may consiaer moving to another area ratner tlan stay on t e 
same
 
plot. Experiences the fieio thatin nave showed the adoption rate oi improw:c1
technology depenos on successful results ana tte training of farmers. 'io 
demonstrate, tne success of the adoption rate achievec in :bulula, w',ich may

be as nign as ou , as Cue to the large number ot aemonstration pluts c~rred
 
out in farmers' field. Moreover, they haa received a careful guidance from
 
the agriculturai assistant "%QiargL" ol-tne aiuption
and tiie 
 and ttnsion
 
system of the P..
 

In addition, 
contract seed farmers in 1*'rulula follow more recommended cultural
 
practices thaii 
other farmers woo live away from Iaba center. The close
 
supervision of igaba extensx .n staii nas ensured tne quality-coitrol of seeds
 
produced by the contract se,:Ud 
 farmers. A sanction was established to 
eliminate colitract seec farmers wao do not follow recommenJed practi.ces after
 
the 
first few inspections. The seed multiplication plots conducted by the 
seed growers nas two-±ol advantages: thie control oi auoptlon o the improved 
technology and the training of farmers nearby. 

In conclusion, trow the stanpoint o! adoption rates, the project nad achieved 
very successful results irn i'ulula and high acceptance of the technical 
pacKage in &olnoOC). Ill %,'UihL1, thie iov; level acceptance deonstratca that few 
elements of the package wiyre rtlevant theto farmers. Plus,, the extension 
etort o i... ea on-t% ini--,~ 

B. The Aciaptive Researcli Program 

The adaptive research progra was designed to searcn for new varieties which 
adapt well to local conditions with high yields and resistance to diseases and
 
insects:
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- Identify the appropriate dates of planting rice and soybeans.
 
- Verify yield response to fertilizers for difierenct crops.
 
- Search for crop rotation systems or rely cropping systems which help
 

increase soil iertility. 

The following type of trials were carried out at farm centers and at Ngaba 
Center in 19b5-198b:
 

- PNM corn varieties 
- Kasai I degeueration 
- corn with iertilizer 
- Cassava clones 
- Cassava c.o,. s resistant to spdder mites 
- Rice varieties te--ts 
- corn varieties tor resistance to streak virus 
- Cassava and peanut intercropping 
- Soybean variety trials
 

Results of findings:
 

Corn: (season B Leai streait virus disease resistant) P.N.S. continues to
 
cooperate with P.N.M. (National corn project) on a ve-rieal testing pr:,gram Jn 
corn. kater the i9b4-ljOD triais, thu variety 2ZSI-W and TZSIK-Y Irow 1./.. 
were found much more streak-disease resistint than Yisal 1. Since white LcoT 
is more accceptavie to tntz local Dopul.tio:, t!i& J -'- v.- rietv was "elected 
to replace kasail for season B planting. The see:_:5 arm itilitd L N' ,a
Center ana farm centers. Tne yiela is up to 2,42 kg/n-a witil rcuM-(_nG,!c.
practices. P.]b.S. will get approval from P'.N.M to distribute these heeds to 
farmers. 

.asai I uee eneration: fiave genrratJoj.s o lasai ] cs were put on 
trial at 11gaba Center. It was found that 64 seeas had oaly 4, less ylcld.
Yields irom - seen i.as declined snarply. Io vf:rify these results a; i Liai 
seed degeneration, will continued at var4istrials be locations i the 
project zone.
 

Corn with, lertiiizer: Corn fertilization trials have sLown A posir.ivw 
impact in vielas. Various rates of fertilizer applications were condiuc,:td at 
Ngaoa btation in ilb, and 19OD. Diemonstrations of corn £erti.izer were also 
carried out in tne villages. Lie reasons for conducting :ertilizer 
demonstratioz, were:
 

- to snow tnat economic yields can be obtaineG in savanna fields 
- to indicate that feitilizer can maintain high yields on forest ficlds 

(after J or 4 sea.-;ons) lengtheuing the time iarners can farm them and 
to decrease pressure to clear new forest lana.
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Cassava: P.N.S. has cooperated with PRONAM (Cassava National Project) Iin
Uandajika on best cassava clones. Adaptibility and yield trinis were tested 
in 19 site trials across the project area. Ngaba station, screened many
varieties. The jUO5/26/1U, 3Ubb/Zb/l, A~ul, Kilondo varieties wert

selected to reproduce steins for distribution to larmers.
 

Soybean trailt;: herdon and bole varietiii were touno to be the most
productive varieties in the proJect zone. Trial efforts were ori.: ted in the 
improvement o1 cultural tecnniques and the (late oi planting. 

Rice variety trials: 50 vrieties of rice were tested 1984-1985, and a

number cuitivars were tound. The TO,\ and IN'.3 rice varieties give good

yields (961 kg/ha 
and 800 kg/ha). Taller varieties (R6& and R46) produced
 
only 24u kg/ha, however.
 

Repeat trials were done in i9bu in ord r tu insure accur;.tt results and to
 
identify a variety that 
will give higher yields, and be more lodging-resistant
and less drought stressed than hibb. 

lu general, the adaptive research progran tias respond{ed to thle need of
 
extension 
agent3 in the field. Varietal tests and den-onstratioa plots
implemented Dy extension agents in the field would relp the,, to acLquire oin Lhe 
job training experiences. 

C. Impact or lidaption and Lxtension Activities on ilroduction and Farmer
 
kroductivitv io Date
 

Extension activities ol P.ti.S. coutributed a great deal to the agricultural
development of the North Shaba region. Tito increased 291 yield of corn
production per hectare resulted fron the tiign adoption of technical package in

Kongolo and Mbulula at the demonstration plots. Use of improved seeds can
increase v u-u) to 4U;.. Tile totaL accption
increase %*t:~u to -

o r ;rv hesa, 
recommend,-: improveC techniques ryob-csa.increase thC: productio of 69,t. 

The foilowin taule represents tte yield in kg/ha on corn proauction practice 
demonstrations in 19bb-198b.
 

Kg/ha Practices Increavs
 
k/ha k,/haKoneolo Nalakuyd 9l3, 2zUU 265 

Timjra 1,642 2)424 782
 
Ka beta 
 , Jz', 4040 311 

Nyumzu Lwela 
 1,250 1,650 400
 
Masamba 2,673 4,157 
 1,261
 
Benze 1,128 1,562 
 434
 

Means 
 2,Uzo 2, tU:) 79 

The mean yield increase from recommended practices (spacing, inline planting,

thinning and weeding) was 579 rgs/ia or 29 . higher than farmer practices. 
(Humpal report June 1966).
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However, the project figures have shown that from 1S.'8-198b, Kongolo has
 
increased up to 200% and Hyunzu up to lUO' ol corn. 

The table below shows the corn production area a.*Ad yield from 1978-1979 to 
l9b:-196u: 

cui P±WDUC'Li0, ARLA AIU) Ylhl)S 

Kongolo Nyunzy Total 
Yk~u( Area lieio Prod itrea 'lelo ?rod. Prod. 

(O00ha (Mr/ha (00UMT) (Muuh) (mT/ha) (OUUMT) (O00MT)1976/79 i1.3 .'9 1u. b 12. a . .3 zo.9 31.. 
1979/80 10.4 1.2 12.7 13.5 
 1.7 22.6 35.3

19bu/81 21.2 1.7- -O.U 15.4 . i 30.0 6b.0 
1981/8Z 19.1 n.a. n.a. 14.3 U.z,. n.a. 75.6l19di/ b) 2U..3 11.a. a.aL. 1J.6 u. a. U.a. 61O.u 
1983/84 2U.b 2.8 55.9 
 15.b 2.0 40.1 4t.1
 
19o4/6- n.a. n.a. n.a. 
 n.a. n.a. n.a. bl.2
 
1985/8b 19.b 3.1 bl.b 
 13.5 2.6 35.0 9b.6 

Source: Pi4S, 6GAD reports.
 

Improved varieties oi cassava resistant to mosaic have given veilds of up to 9
tons/ha. ii multiplication of these varieties will continue ior another two
 
years, tLie prucuction o cassava couic tripled in the luture, over t.lir present
level ol 72,000 MT. 
 Cassava is the staple food in Nyunzu and is consumed in
 
suDstantiai quantities in toiikolo.
 
Pea:nuts i,'Lf
ar, beJ roUcLg it, tc ilitiS. flUt, cL Soili-r P:Ct 

fertility. Parmers will procuce nore peanuts if tne maii rket:ing roblems ca. be 
improveu. (quantlty 01 J)LaUtb WarketLed in LOIgoo10 inucreasz from -0U!.i in 
1978 to 900MT in 198b. Production was estimated at about 7,000 MT in 1018b/66.
 

Kice production reactied a proauction oX : tons. People are changing ticir 
diet by eating more rice, in addition to cassava or corn, kice in a 
reaay
 
crop witn corn in Mbulua. 

The lollowin tatle snowb thre secondary crops procuction in both season A and 
season B3. 

19oi-±964 Peanuts Lassava 1ice Lotton 

Season A 3,b6b 57,114 2,564 -
Season b 2,9 iJ 2,_d __14
 

TOTAL b,519 7b,347 5,149 1,416
 

l9b4-i9b5 
Season A Z,5ub ju,ui 37J 14 
Season B 41,535 1,899

TUIAT1 b,bYo 72,171 4,14/ 1,913
 



D) Projections of Continued - iiits from Adoption and L tenujion Prcra: 

At present Kbai I improved corn is iult, acceptei by the i rwerf; Ii; t:ht
 
project zone. The introduction o1 new varJetlie,, 
ol other crcpti, uch as 
cassava, pvanuts and riCe, is also cii,., accept.cd t'y the tiorn in
 
Kongolo. The cultivation ot corn and cit.uv 
 L, not. ne'., .Ilath" F
helped the larers improve Cultural pructtCts aincJ ido)t neV. vArJtJet;, which 
has led to increased productiou. 

Can tne agricultural extension prora,,) rcqmhtJ n at Lt u.!at<, level wtth'iu 
technical assistance from U..A.1.1,. and fumil-able ' cn '. Tie ans ',r
to this quetiotn requires more kniowti e c t le(,Li. . iL C.10. ,Jincc the
consultant ha.; only a few weeks ey!er,.n., li, t, - i, l .ilosrl.e fur
lain to give an i ccurate aiviwer. wiwcvc, , ,.. . st :n
 
charge of seed UUltiplication and (inut.her inii irot r 
 ,"t,- ,,c, i , .i ,
is clearly necessary. ,iui l tii c tw0 sF ' i .. -. , ' i 
necessary Iunds to support the acLiviLt.es, A" api,ea:. L) t.' .r,- 1. b' total hait in tric adzipnlve researcli ar tria. Lcr',- . it lbo 
appears tnat the extension activities Could well ret.urn to t.ni pre-P.N.S.
situation U .O-ft. n, LU) withiin a two to tllree year period. 

II. SEED MUL'fPLGA'1lON 

A. Etfectivenes of the present program 

a) qua itit\ 

At tfe present time, 14gaba station produces a small amount of seeds and is 
involved primarily with seed processing and storage. The production of

i1aproved sC( J at tne center wiil Ut reaucea to lb tons for tne i9ob-i967 
season. hIm.ever, 3bU contract farmers will produce another 100 tons of seedi. 

http:acLiviLt.es
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The following table shows the seed production of Ngaba center and at contract
 
seed farms irom ll to 1967:
 

Year Ngaba Contract Seed Total/Ton 

1961-1982 
19o2-19bJ 

Center/Tons 
14 
15 

farmers/ton 
-
53 

14 
6b 

1983-1984 4b b6 102 
1984-196b 
1985-198b 

41 
40 

74 
52 

115 
92 

19bb-P4?7(est) 18 10 1.18 

The PNS recommendations to replace seeds 
once every three years at the rate of
3U kg/ha implies an aggregate demand of 33U NTf of seeds per year (33,ULJU ha x
30 kg : 333.000 kg) . If farmers replace seed at this rate but only once
 
every five years, the P.N.S. area would require 198 MT of seeds 033,0UU ha x
 
30 kg : 3 198,000 kg).

however, the most seed distributed thus Iar was 112 metric tons in .1964-19H5. 
Serious degeneration was not observed during our field visits. Therefore, we 
assume that farmers have DOUghL improved seeds directly froa seed growers orhave multiplied their own seeds from a small quantity of G,) seed ,,irchasE ' 
from PNS. Based on the above assumnptions, we ag;ree with' the e:tsi- (,Lvisor
tnat r.N.S. could produce anuuaiLy about 120 lA ol seeds ana still meet the 
needs of project farmers.
 

Most seed is produced at the farm centers because of trie poor soils for m;ize
at Ngaba Center. 
Since farmers around the center are interested in seed

multiplization, the participation oi more seen growers will not pose any
problem and will cost less than the seeds produced at Ngaba.
 

b) _quality
 

G1 generation o 
Kasai 1 is produced at Ngaba center then distributed to
 
contract seed farmers. According to the extension advisor, good se 
ds can be
produce Dy the contract seed farms, even better quality than that at ligaba
Center. Strict supervision by the extension agents and Ngaba staff ensures

the genetic puri.ty, germination rate, humidity control, insect and pest
control of the seeas.
 

c) Cost of Production
 

The cost ol seen production at Agaba center remains higher than that at the 
contract seed farms. 
 The use of labor, equipment costs at the center, both

increase production costs. beeas produced by contract seed farms are paid in
 
cash, at a price with 8% high or than the grain pri-e.
 



The following table shows the cost of producing curn seeds at Ngaba center and
 
on the contract seed farms.
 

Year Ngaba Center Contract Seed Sale Producer price

Z/kg farms Z/kg Price for corn
 

1984 7.14 
 ..z2 
 Z4 Z4
 
1985 10.15 6.6 
 Z6 Z3

19bu 11.7.) 9.46 Z10 Z4
 

PNS sta.7f have explained that many indirect costs i :e not included in the

Ngala Le:ter figures. They estimate that seeds produced alt N ,ala ost "C 
as 
much as seed produced by contract farmers. The cort figures for ontr.t
farmers, on the other hand, are considered fairly accurht, . it : be
noted that neither figure includes technical assistance. If It wet. 'oss'h.r,
to obtaii, a quaiitiea expatriate teciUician for $DU,UuU per year and one half
of his time was spent on the seed program, this alone would add Z. er kg to

the cost o0 tne seed. 
This conpareu with vrices of Z U-bU/Kg for commercially
produced seed sold in southern Shaba.
 

d) Distribution issuev
 

The seed distriDution to the Larmers is under the control of the adoption and
extension sub-system of P.N.S. Seeds are delivered to the villages in June or

July after the processing is done. Extension workers at each center are in
 
charge of delivery. 
The main problem with respect to distribution are the
 
sale price ancl tihe lack of cash.
 

According to extension workers, farmers must pay for the seed in cash upon
delivery based on the "bon de commande" (purchase order) from tue farmers.
however, an undetermined amount of seeds sold onwas credit to farmers %.who
claimed that they did not have cash on hand. 
Most of the credit wes repaid

when the crop was harvested.
 

As far as the sale price is concerned, most larmers in the project area
realize that replacing new seeds would help them to increase the yields at
least :U. (te improved variety of i asai i core nas shown yiel(i increases of
4U%). if he invests in buying 3(4-,g of seeds at the price of 10Z pur kilr for 
one hectare ci corti proriuction, ne- wou.!. rece::; e ZuL, k - .lre o01 corn. f t:,iemarket price oi grain is 4Z per kilo, he woulci re,;':cie an extr, 60:J,)' Th
benefit he receives will be (600Z -iuOz) = UuZ; ii the feen inere&;e hin,
yield by 20 percent not an unreasonabJe a!ssJuL]t2 on, i!, prOfi L :L _-('a t
1,3uu for a Z'juU investment. ime tsK 011 tie exLQSioln st,. i, Lo
communicate to the farmer that a relatively small cash outlay will rr:ault in 
substantial increases in income lor the subsequent three years.
 

2?
 



-17-


The following table shows the seed distribution in kg from 1980 to 1987:
 

Sector 1-Z bZ-bJ UJ-64 b4-6.5 8-bt j-b7 

Kongolo 1,165 4,500 14,673 31,277 43,210 13,000 

MBulula 1,9b0 15,117 19,20b 30,U43 58,Mb6 14,0U0 

Nyunzu 910 27,115 14,833 32,802 9,703 13,000 

TOTAL 
 4,025 46,912 48,711 94,128 11.1,799 40,000
 

il. CONDI'IIuNs FOR CON'INUkI. EFFECIIVE EXTENSION PeOGRAPIM
 

Since 19b2, P.N.S. has made considerable progress in adaptative research, seed
multiplication, and training of iarmers tfirough the demonstrations. lhc=
improved technical package is being adopted by farmers at Mbulula and }Yongolo,Out less so in Iyunzu. in addition, aiversiried crops were introduced into
 
some villages during the last two years. 
Many farmers expressed their
appreciation rezarding the existence of P..S. extension activities in helping
their increase of production.
 

For tne system to remaii eiiective, two main components oi the P.N.S. system
be maintained: seed multiplication, and extension activities through farmers' 
production groups. 

Seed Multiplication:
 

The seed multiplication Irogram is 
a key factor in the continuation of P.N.S.

benefits for acceptance of -Kasai 1 seed by farmers contributed importantly to
 
production increases.
 

After 3 or 4 years, the seed must be replaced. The seed multiplication

program should therefore be continued with contract seea farmerv. 
Cost is a
 
concern to farmers. The lower cost of seed proauction with contract seed

farmers should assure a reasonable and acceptable price to farmers. 
 Seed
quality is another conceri,. It depenas upon proper processing, w:-:ich ueans
seed quality, the equipment (such as now operated at Ngaba center) and theproressionai capabilities of the P.N.S. technicians. :Maintenance of this
equipment and the control of seed quality must be taken seriously. 

ExtensioL activities:
 

The reduced number oz extension agents will not affect exten&ion activities,
only if farm demonstrators, and contract seed growers undertake the train'Ingof other producers. Otherwise, it will be important to consider orgaiiizla
farmers into production groups that could facilitate seed supply and markeLing.
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At present, the extension agents handle a nuwber of activities: seed 
distributioit, larm CeInuonstrations, variety trials and tarwer training and 
visits. With fewer agents covering wide area, extension personnel will be
 
stretched too thin and sowc activities might need to be dropped. 
Alternatively, organizing farnerc into production groups could facilitate the 
job ol extension agents. 

Small groups ol farmers will continue to be an important contact point for 
training. The trainiug and visit system with field demonstrations should 
therefore be coni.1.2a under P.N.S. because this system has achieved results 
rapidly and at littc cost. 

http:coni.1.2a


ANNEX B
 

PROJECT DESIGN ISSUES
 

1. 	ASSESSMENT OF TilE INTEGRATED RURAL DVELOPMENT APPROACH 

The 	theory underlying integrated rural development projectn is that allconstraints to rural development h,'Iuld be adrebsed nlmultaricouly with the
objective of achieving a seif-sut;taining developmeut prcce,. A key elerent
in this strategy is for proj(.ct beveticiaries to arricip.ate in the st-.-ution
and funding of project actJ.vILJI:-, 'I'he asuraptJ.on is tht'if. ti)(!
beneficiaries contribute their owi, resourceu thty are more lik,!iy to b0e 
committed to the Conthuatfion o Pro.ject activities. YThe partLciputio, of thebeneficiaries is .isuaily eiacourage! rt.:rcugih the development oi local
 
organizations.
 

As originally designed, IlS was a classic integrated rural (evclopmen " projcci.
with the following characteristics:
 

1. 	The project design was based on the hypothesis that sustained. rurtil

development is dependent on an increase in small fariper ]r ,du( ion
 
incomes. The increa.ed incomes would provide the reset'room ! or o.t.-farm
economic activities, and the development of economic in±ra::tructur, and 
social services. 

2. 	The technology for increasing farmer productivity was to te commn.itibie

with existing farming systems, based 
 on an on-depth uniErstading of those 
systems.
 

3. 	The project design included the following components:
 

- agricultural applied research and extension
 
- agricultural marketing
 
- rural roads
 
- farmer group development
 
- women in development
 
- intermediate technology
 
- farming systems data gathering and analysis
 

One of the problems earlY on in the project was that the farmer group
development staff, indiuding the tecnnical advisor, fav.,rec1 using local
organi.'tions to foster social devcioprnent at thie san' tine Cr p-rior to 
increases in agricultural production. T'.s nvc 	 inco .;ist s . wi:." the proec.design and ied to considerable wastca e during tle fi:st t.Lree years. Byr,.,t 

1982, it was clear that, not only was crere w;. very 11ttL2 fo, rar 
organizations to do, but the efiorz to O :niii far.+crr . ( .,i~rtresources and management attention away from more pre ;r*.;:'c.ern ela:cd to 
agricultural production. 
 This wos also true o- the women iu OOvu~j;:,2t 
component. 

Trie 	Intermediate Technology component also proved to Lie 
 Lo TarinltikC 
primary objectives of the project. The (:omi.,ent w;as to haiv bec a r,>serch 
and development. effort to design and produce tools end ear ipL.v1 that wou)o
increase the efticiency of agricultural production and processing :i.x. t.eproject area.. 
 As it turned out, the project had neither the resourczu Lnor the 

http:increa.ed
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expertise to mount a credible program and, in any event, the needs for
improved equipment in the area were not large enough to justify the requisite 
level of effort.
 

When the project was redesigned in 1983, it was changed from an integrated
rural development project to a small farmer production project. The revised
project consisted of: agricultural extension, rural roads, and a nm;lll
agricultural marketing component. The farming systems data gathLring and
analysis activity was transferred to the DUA bureau d'Etudes in Kinsihasa, but
when it became clear that they would not be able to do tle Job, the activity 
was returned to PNS. The feeling lingered in AID, and to a Iesser ex .ent
PNS, however, that farm-level data ga:-ering and analys:is 

in 
wa.n not a key

element in a prograa to increa.-e smai., *±,-uer production. It iias seen
 
primarily 
as a mean ; oi- measuring proje:... impact. 

In general, the redesign can be said to Lave improved the project. The costs
certainly were reduced, and prioritV placed where it should nave beer; all
along, on increasing agricultural p' oduction and improving the road system.
The main negative impact was that, with the weakening of the farming s)L tems
analysis capacity, the project never developed a good understanding of farming
systems in the area, including production constrain:s in the INyunra zlau, and
opportunities for crops other than corn throughout the project area,. As a

result, in many respects the extension program has been forced tu depend on

trial and error rather than on a sound uniderstanding of pronuction constaints
 
at the farm level.
 

Although changing PNIS to a small farmer production project was generally well

advised, it should be emphasized that the integrated rural development

approach represents a valid strategy for achieving self- ustaining
development, especially in countries that do not have fnhgr resources to
transfer to rural areas. Increased agricultural incom,, lead to inreased
commercial activity and some increase in social services. ;,iter production
and incomes reach a high enough level, local organizations are lorreid tor 
agricultural marketing, agricultural processing, commerce, the prov!iC,:' Cf
social services, and the development of village-level social and ctono:nic
 
infrastructure. The key to this process, which is lacking in 
 too many

projects, is beneficiary participation from the outset. 
The end result, if
everything goes well, is a self-su,staining and self-financing development
 
process.
 

Ii. PROJECT ADMINISTRATION 

The key issues with respect to project administration relate to the Project

Management Unit (PMU). These issues vary according to what aspect of tile PM1J 
is being considered. The most obvious of the PNU functions i, -'verdllproject
administration. 
This includes logistics, personnel. managiMt1nt, and financir. 
management. Given the size of the project, wi-ch is another iSL;u_' Ji ncussed
later in this annex, these administrative tasks needed to be prfo med eit; er
at a central level or at the level of eacn project Tomhvmci:.lnc"e *OC'.n not 
seem to be much doubt that it was more efficient to centralize most oi thete 
tasks. This is especially true of logistics. The ordering and tra(r p 1 
equipment and supplies from Kinshasa, Lubumbasii , ond alrcvd w,ul,' have been
extremeiy difficult on a decentralized basis, and woul certaiiily not na.'e
reduced costs. Thus, a central office of administration and I'fIance would 



seem to have been justified. Howevez, the administrative functions could 
probably have been carried out with tewer people. The evaluation tealn had
 
neither the time nor the expertise to properly address thiu issue.
 

A second function of the PHU was to centralize substaintive piavning,
programming and decision making. This not only helped assure proper
coordination among the different project components, but establish-d a central 
office for dealing with the GUZ, AID, and the regional auut-oritie,:. in the 
absence of a PMU, the GUZ and AiD would have had to F;pend a loL of time aP0 
effort coordinating activities, setting priorities, and prep:ing budgeto ior 
a complex project being implemented in a very remotv arei oi ZZitrc. T'i, 
process by which each project sub-system had to Jutiiy thJir annual .igcts 
to .1-e PMU, and report on their workplans mionthly, 'Vuarteryv an.d ;ly, n 
seems 'o have resulted -in a better allocation o r snuLces .:-d organiz.-iiu of 
effort .han would have occured otherwise. 

Finally, a major reason for the PIIU was the desire of thie proj(ct designers to 
assure almost complete autonomy from thoe DOA aud Ok in the (.iiy-Lo-WR" 
management of the project. It was judged that implementation would b". 
difficult enough in North Shaba without adding ti.e many bure.aucrat lc hassles 
and delays that result from being part of the onging prrgrams of LOZ lilie 
ministries. Here again it is difficult to argue agains. the underlying

premise, although setting up an autonomous project does increase tiOe
 
difficulty of achieving institutional sustainability later o,. O;,'e the
 
decision was 
 made to have an autonomous project, separate rinisrtative 
arrangements were necessary and, as noted above, it was ai:.:,-: ertainly more
 
efficient to centralize all ol the administrative tasks in one office.
 

The key question is: was there in fact an alteraative to a i;<rge P ,%? Tihe 
answer is that it wou) J have requlre-l a very diffrent project dc ig, I.e., 
a small extension prc ram, the use of an On brigade (re.spon.sinie fur its; own 
ogistics) to do road construction, and a very small and sell-sufficient 
technical assistance team. The issue of whether the project objectives could
 
have been achieved with a much smaller project is discussed in thi. section 
project costs.
 

1II. THE ROLES PLAYED BY AID, THE GOZ AND DAI/MM 

This section addresses the following item in the Scope of Work for the
 
evaluation:
 

Evaluate the roles played by tne GOZ (DOA). the contractor (DAI), and USAII 
in the development of the project over time. How did they benefit the 
project's progress, and how did they hinuer it? 

This is a difficult question to answer because, by and large, the initiatives 
of these organizations wit respect to the project were neve" deliberately
intended to hinder the project. Throughout tne project the viain concerr. of 
the GOZ, AID, and DAI was to improve t"Ie final product. An asesame! t of the 
roles of the different parties during key phases of project J'mpiementation 
will help explain how they affecteo the overall direction and. accomplishments 
of the project.
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1..Early Implementation
 

This phase of the project was very much a learning process. Neither All) nor
DAl fully understood what was involved in implementing a large and complex
project: in a remote area of Zaire. The DUA provided a reasonably qualified
staff but was unable to meet its funding commitments due to th, serious 
budgetary problems of the GOZ. In general, DAITI! seem to have taken the lead 
in identifying and addressing implementation and design proLiei..u aur!..g Lhis 
period. When it became clear that serious implementatlon deiay, w:r.
 
occurrlng, DAI/Ni sent an evaluation 
 team irom the hoi;,, oflIhlc to Ctt(1n)M,,
what c": 'ctive actions were needed. The evaluation co-"eci.. icie. .'fed 
the nrvto ,'roblems, namely the very slow progress of .,. auitu:il re.:h
 
and e;,ten 'on component, the lack of qualification o icu 1,r t..
L.xi .

tecLAical arsistarce team, and serious shortial.s 
 i:a,.-
an- d in (.w fuinc.
During this period, )UAIalso had a positive impact oii NPJSstall : I.atrocucig
farmer participation and communication with farmers as key elenents :in the
 
agricultural extension program. 
 Thie contrast between the PSS extension system 
and those of the DOA and ESTAGRICO in the area was striking.
 

During these early years, AID played a critical role in supporting PNS
 
activities and helping to break bottlenecks. Of particular importance were
 
interventions with the GOZ to release funds from the national budgets and
 
later the decision to fill funding gaps with counterpart funds. Des.pite a
 
generally positive attitude on everyone's part, man , of tiW probies that had
 
been identified 
in 1960 remained in 1982. DA,/! and PNS minagenrent did not
 
directly and systematically 
address many of the problems identified iii the
 
1980 evaluation, and neither AID nor the DOA exerted much pressure on the
 
project to take the necessary actions.
 

2. Project RedsiLn
 

An external evaluation of P1S in 1982 confirmed that many serious problems

remained, and recommended the immediate termination oi the project.* Iis
 
recommendation was not accepted by AID, mainly because the project had in fact
 
succeeded in surpassing many of its origiaal end-of-project objectives and
 
many of the problems identified in the evaluation seemed to call for project
 
redesign rather than termination. 

Thus, All) took the role of initiating the redesign of PsS from an IKD project

to what wus essentially a small farmer proauction project. DAI, on the other 
hand, remainea comitted to the original design and w.,s riot reidv to abandon 
the underlying integrated rural development strategy. PN managernent aud 
staff were supportive of the DAT position. 'ie ()Z also 0pj:.the0' red ,
but more for bureaucratic than substantive reaso3ns. It -is a ,cUli.L 3; f 
for underfunded ministries to accu,=t cuts iii their projert , e aI171"a 1hen 
they entail staff reductions. however, once the iinJI .re i- , m.:dc, it 
was accepted by DAI/1,9, PiS and the GUZ , and all p.art i, ,:e coz... o):
implementing the project as redesigned. P1"" and / n , irre out 
an exemplary small farmer production project betwaei 19d1 aind1b. The 
activities were well conceived and efficiently imi }emtnwt.,.', and the pioejct 
was able to achieve impressive results in the areas; f riuLUrm eXtersion,
adaptive trials, seed production, and road construction. ii reI.rospuct, it 
appears clear that the increased focus on agricultural production 



significantly increased the effectiveness of the project and AID must be given
 
the credit for taking the lead on this.
 

3. The Search for SustainabIlity
 

By 1983 it 
was clear that the project had achieved some benefits that were
 
worth continuing. However, that was where the agreement ended. The first
 
point of disagreement concerned what activities were needed to assure
 
sustainability of benefits. At one extreme 
 the feeling was that o ly minimal 
road maintenance Lnd improved seeds were needed. the other extreme, wasAt it 
felt that everythiir that PNS was then doing needed to be continued. TheL, e 
di-ferences were bawL-i on very different, almost irreconcilable,
 
ini:erpretations of w;Il, was occurring in North Shaba.
 

The second issue had to uo with institutional sustainabiiity. All) was 
convinced that it would be impossible for the GOZ to continue project
activities. An intensive search for alternative institutions easued, and the
 
decision was finally made to integrate PNS road maintenance, agricultural

extension, and seed production into ESTAGRICO, a cotton parastatal bascd in
 
Kongolo. DAI, PNS, GOZ
and the stongly opposed this approach or, developmut 
as well as practical grounds. Many observers felt that Eb'f!Adi(O as a Itailing
profit oriented enterprise had neither the corxmitment not the capacity to 
carry out project activities in support of PNS devulopmunt ci,' ectivws;. Aside 
from the institutional issue, there was tne question o1 tunIitg. It soon 
became clear tVat ESTAGKiCU did not have the financial res urces to continue 
PNS activities, and an outside source of iunds would be needed. 

The first crisis related to integration with ESTAGRICO. The DAI Chief of
 
Party, PNS management, and the DOA all refused to a*:ept 
 he All) decisLo and
 
resistea its implementation at every opportunity. This was probabl.y Lne low
 
point in terms of the ability of the c-Ltferent parties to wo,rk toglczher.
Eventually, DAI brought in a new Cnie!. ol Party witn instru-_tions to do 
everything possible to assure an 
effective integration of PNS activities into
 
ESTAGICO. Due 
 to perceived weaknesses in ESiAGetLoI management, PI,6S 11s 
reluctant to transfer full responsibility to that organization. Conequertiy 
some have maintained that the integration war never given a cbance LO W01i.
In defence of PNS and DAI, it must be said that the ESTAGR{C) ertenslon and 
road maintenace programs wre extremely inefficient by any measure. Fcr a 
maximum production of 3,00u Mi of cotton, ES'IACKICG had an e:L:ension s.aff of 
140 agents (compared to P!, wice had 61 agents for 90,UU 1, e: corn) and
maintained its roads with a manual system t'nat cost twice muchi per kas as 
either the ur, or lliS systen;s. 

There was also very little progress on funding. There vw s 17 t;act no 
agreement on how to assure funding for continued developemit aLtivities in 
North Stiaba. It was recognizod that tht. re would be im funding from the DOA. 
'This left the regional authorities and autoioimous funding sourcius suc;o as Lthe
Fonds do Convention de Dveloppement (Fu). The (,U/ m',oe almor;t no eif irl. to 
find funding. Efforts Ly AID, PNI , and DAI all led now}.;re, large\'y tcause 
1) neither tne GUZ nor the regional authorities wt.re inLerested enouI!ji in 
sustainability to come up witn the resources, and 2) the policy issues and
economic implications of generitting local revenues to finance pro jOCt 
activities were not well understood by those wJio had to make the ecisions. 



In the end, the lack of progress can be attributed to: 1) a lack of interest 
on the part of the GOZ, 2) the strong and relatively inflexible positionH held 
by AID on the one hand and DAI and PNJS on the other in their atteupys to find 
appropriate institutions and sources of funds, and 3) th:. extr~eme difficulty
of sustaining any U!evelopnent activity in a country that is chroaicaily short 
of funds and qualified personnel. 

4. The Final Plase Down of P -:.t Activ!tLes 

Given the teutfioas over the sust ,..hiity issue, when the time came to start 
thinking abouE po::t--eptembe;: )ct period, there was not MICLh . ';,h mes tt.!ie .* 
among the diife eni Parties on vwiar ,'e nie:t 5te,)s should be. Al 1 felt
strongly thal: the Jev.' 1. rf actlv:[ /yiy<', nav' I. *-t '..;:j;;e.at least 
as early as 198.3 b-i r elt that tlii pr,':iss should hcive L'n n..agd f!-cm
North Shaba rather than Irom the ATD Xssion in Ii av D %' as.. i* o: the 
other hand, felt eqUIlly strongly that thU ce- of actt ity was at an 
appropriate level and maiutained that an, reduction w.ould res.uLt i% a

lessening of project outputts, all of wnlichi 
wre cons e';c.d e- s.dti:. 
early 1986, DAI had accepted the need to start tLt., - au] }P5 ancI
 
ESTAGRICO oegan reducing tfe agricultu-al extunslon"ar* oa eha iitatni,
 
programs. TIe objective was to get the level of act.vi tie. 
 to '1x.el that 
would be appropriate for continuaion wit)in the Lc!,r.n ha rr(m cc -- in
 
other words, to a level Ihat had a 
 chance of bhng susLaii.b.Le in Ll u Zailian 
context.
 

5. Preparations for the continuation of activities in Sort,Sbia! 

Prior to te cn of PI', AID had decided to cnntinu ce rta e -:entiaL
 
activities under tne Central S!:aba project. rnC:, i 
 e t tt n::intailaed
 
indefinitely by OK with tricir own budiTet in e-cha': A' ti ic E ,I"! 1,. t h. i.
 
was then being used to rehabilitate roads in the P, 'S area. This v:'s a 
accomplishment since the OR budge.t which is financi -. . . 1 tb.- su' ,oe 
to be limite~d to national and regional roads. L., addiL t.c Cu t ,.
 
project was 
to have provided technical assJstancc an" n d to c,',t t .1cri, 

extension and seed programs for two to tiiree years, Lu at t. rerl',c.m lo'VeM. 
The seed program was eventually to have beer. taen ov':.c bv a priv.ate, .
 
company whici would be supplying the noteds of boli Lo:-th Shalia an,-

Shaba. 

AID took th#m lead on thic. The D'JA sul'portell the aporoz-!t hi tadf, Tv2 tii 
commitment to provide budgetary sapport. Tue mLin ti in p t ,tie 
future of PNS as an orgari:ation. Thc Ali) position v" t AI i--u':n tel 
activities in Nortn SN-.02: wonid tave L,,e a - 'i t e r"U -3 . hDrt 01' 
the Central S!:.ba project. P14S Ii it ! on {o' ti .tt'' '-' o t o I:'aI 
agricultural aztivlties in the rL'rti S..ab' i.a , a en'_1 . er''d 1.obtaining D!A Ior this p1s1tics. A1 tii p. it, ' .i< o b''i :;'r'(up;,crtiI AD 
and P14S becas:: stra.Jn d , tzle po' ;i iiities o7. .,'i' ..tem 
increasingly rt'iote. [decently, tme dcisioii was '.a'by . '' t [n:0 GJZ 
would fund all agrIcu].tural devc1o-mt-r 1activi in Iin r "hb,*h'.a 
PNS. T!,.is mcan tirt tae area wl1l not bK recullvlnp un' on 
Central Shaba p:oi,-t. As ,otto in the srctjm wj, b(rn' ' '*u:
S 1'' 'li. it 
is unlikely tha.t the seed production and ext[enrioun activiLLeS cTL Cor, JT!"' at 
their pr;ent luvel of effectiveness without tcchnica! assitace and aca,
to counterp:rt J.nls. 
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IV. PROJECT COSTS 

Table 1 on page 2 of the main report gives total project costs by year and
 
source of funds. The major expenditure items were: 
$10.5 million for
technical assistance, $5.4 million tur equipment and commodities!, and about
$14.5 million in zaire funding of local costs, including salaries, fuel, and
other supplies. A complete assessment of whether the project cou'ld h°veachieved the same objectives at less cost would require a breakdown of costsby project component. Since PNS fioancial records were not kept by component,
it is not possible to reconstruct thcce budgets. However, several comments 
can be made on ways in which costs co K have been reduced. Of couyse, suchcomments are alwayE easier after the .r:', but they may be helpful for future 
projects.
 

1. There were definite delays in implementation in the early years. Sone 
unavoidable given the difficult working conditioas.
were 

Others, tuch asthe five year delay in providing a qualified advisor for t;1e agricultural
extension component, could have been avoided. 
Thus the same ohjectives
could have been achieved in less time. This would have reduced coSTs. 

2. 
If the project had been designed as a small farmer production project irom 
the outset, this would have significantly reduced the technical assistance
requirements. Tne breakdowu of the $10 million in technical assistance is 
as follows:
 

DAI Chief of Party 
 9 years

Logistics Advisor 
 9
 
Financial Advisor 
 6
 
Pilot 
 5 
Agronoraist 
 8
 
Seed Production 
 2
 
Intermediate Technology 
 2
 
Farmer Groups 
 5
 
Women in Development 
 2
 
Information Systems 
 4 
MM Chief of Party 
 9
 
Roads Advisor 
 5 
Bridge Advisor 
 9
 
Mechanic 
 9 "
 

These positions ada up to 84 peison years. 
 If the Farmer Group, Womcn inDevelopment, and Intermediate Technology positions had not been includedi
in the original design, tills would nave cut 9 person years. ()L)er

possible cuts would be: departure of the financial advisur 
after three years, elimination o1 the pilot position, and combination oi-: thc'_ ,"

of Party and the Road Advisor positions. 'hese roducrion; 
 in nIr ...
and administrative support position,; would cuthave ti.e techuica_

assistance by another 13 person-years. Some w.ould argue tf!>it 
 tuc're shouldhave been an lnformation Systews Advisor for tht duiation of te pr:Jet,
which would have addec four years. The end result of these ch,ngtes woull
have been to reduce the technical assistance component by about 2? iercent 
for a savings of $2.5 million. 



3. After technical assistance, the largest cost item was the road comptonent.
This component is considercd the moft successful and has been th, ea.t
criticized. There is some question, however, regarding the need 11.01, the
entire road network. 'Th evaluation team veritied th-it there is ainmott n(
traftic on most of these roads outside of the cein mairketji g ,

Project experience has also demen,;trated that, if tet-re are iic,

spots, 
 trucks will follow trails to villages 3:1d product.[ol ai'e _..
Therefore, a program to build bri ges, install culverts, and repai'r
heavily eroded areas would have sJgniticanty increased tfl. quantity of 
corn marketea in North Shaba. Ti.ls chiaae i1L :)roject desiign wo'lid have 
cut both the size and duration of the roac coi m<.nt. 

The issue is partly techuica." ad partly c,-noiL1_ Die tez.hnicai qic..etior
is how much more it cost to :o-ads PFS thunulij(1 Lhe to P... level r.i:.ter 
to simply have made the paths pas'nle tot :ru',,. 1.tie tewum wa; not able 
to answer this question. On the ccoom-:, s,!dc, t:. issue is whethIer .y
benefits were obtained fron the improv'ed roIds Lthat vould n?,- hafy, been.: 
obtained if only bridges hao been buxit. 'fiiTere is io coubt th:,,: tL'.
traders consider the roads to be the major benefit of the prjct. Tneir 
trucks sustain much less wear and tear an,_! car cove- muc i
distances in one day. (The PIiCS roads permit speeds of 4K) to OL.a pr
hour, compared to 15 km or less on unimproved patis.) It woald appear
that in fyvunzu, with long distanc:es between pcpulatio-i cenn.eis aad
production areas and limited commercial potential beuausc of low 
population density, there would be little economic jut,,."icatio- for much 
more than bridgeo and minor improvements in existing p.,ths. This is more 
or less what 111S did. 

In Kongolo, the issue is less clear. Corn marketed has grown ste'dily 
even aite-" th,- quaatity marKeted levelled (,f in I11,," . the nu7 '.,r of 
corn traders in hasaongorisen d ramalealy and tlae seem to Ie there 
to stay. Also, there are other crops, especially palm oii, tLit are
transported tiirougnout tne year. Finally, ciosu ,ro
close to market centers. The short uistanceF, mwa,tLat tht cc.-:t 

villages ace 	 n:((gethcr 
cv


improving roads are lower per beneficiary, and thi hiher uJ.ation

density means 
 that tae potential for ir:(eascd c'-.tercial :ivit 
greater. It should be noted, however, t:a ex.'epl- for the road fror'
 
Kongolo to Soia, this increased activity has not v;L occurred.
 

The 	 cocICI'sion is t'at rod-> (OuI.6 de:iJ T 1,tI .V. e befi c,.truct,,. at
lower cost , out the io- jger term bene.its oif improved roads in thv± Koagolo 
zone ma',' nav, beei WrL, Liu, e_-xtra invectitenL. 

4. 	 Another important source of savincgs- would have been the elimivition of 
the Ngaba Center. here again we were not able to obtdin iigu.'es on the 
costs of that facility.
 

5. 	 The evaluation team was not able to determine by Low much the local staff
could have been cut, but any savings would probably not have amounted to 
very much in dollar terms. 


