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1. BACKGROUND AND RATIONALE FOR PROJECT AMENDMENT
 

A. Background of the Project
 

AID's support to the Government of Burundi's (GRB's) National Office
 
for Peat (ONATOUR) was initiated on a pilot basis in August 1978. Under the
 
Africa Regional Accelerated Impact Program's Alternative Energy: Peat I
 
Project, $490,000 was provided to assist ONATOUR in developing Burundi's
 
peat reserves for non-industrial, thermal energy requirements. At that time,
 
the beneficiaries of this new source of fuel were identified as the rural
 
majority who would be encouraged to substitute peat for wood in cooking and
 
heating for the rural household. Following two years of experience under this
 
activity, it was concluded that, given the inefficiencies of the wood-to­
charcoal conversion process (7 kilos of wood produce 1 kilo of charcoal),
 
priority attention should be redirected towards consumers of charcoal,
 
who are primarily urban householders. Concurrently, although peat production
 
was proceeding on a number of bog sites, a number of technical questions
 
had surfaced which required additional study and experimentation. Equally
 
importantly, as ONATOUR began its producer-wholesaler operation, it
 
experienced growing pains. It was therefore considered appropriate to
 
address these constraints with a longer term commitment of AID resources.
 

The follow-on project, Alternative Energy: Peat II, was authorized by
 
the AA/AFR in August 1980. The project was, and continues to be, directed
 
towards the goal of maximizing the effective utilization of Burundi's limited
 
energy resources by developing an underutilized resource - peat. The project
 
had two purposes : (1) to conserve the country's forestry reserves by
 
increasing the availability and acceptability of peat as an alternative
 
energy source and (2) to strengthen the institutional capacity of ONATOUR
 
to carry out present and planned operations on an efficient basis without the
 
need for significant future financial or technical support. It was expe ted
 
that achievement of theproject purposes within the five-year period of the
 
project, August 1980 to September 1985 (though recently extended to March 1986),
 
would have a positive imnract on the project goal.
 

The underlying project rationale held that, by increasing the amount of
 
peat commercially available and by concurrently stimulating a demand for its
 
use, an increasing share of the solid fuel market could be converted to the
 
use of peat. This would in turn reduce pressure on the forest reserves
 
which, as the primary source of fuel, were suprasedly being rapidly depleted.
 
As an essential correlation, it was judged equally important to strengthen
 
ONATOUR, the parastatal institution which had been established in 1977
 
under the jurisdiction of the GRB Ministry of Public Works, Energy and Mines.
 
The development of ONATOUR as an efficiently functioning and financially viable
 
institution was considered a necessary condition for the effective
 
implementation of this project as well as for ONATOUR's expansion into other
 
peat-related activities.
 

The project was designed with four outputs which would indicate achieve­
ment of the project purposes;
 

Trained ONATOUR staff;
 

Improved ONATOUR management capability;
 

I­
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Resolution of technical questions concerning: 
production methods and household stove technology; 
and 

Development of six commercial peat bogs with an
 
annual production level of 47,000 MT by the project's
 
completion, at which tfie approximately 60% of 
Bujumbura's urban domestic market would be using 
piwat. 

The e:perimental nature of many aspect'; of the project necessitated, 
in the course of its design, the formulation of a series of critical 
assumptions regarding market behavior, production and stove technologies 
and GRB support of ONATOUR's financial and operational needs. These 
assumptions formed the basis of design linkages between planned inputs 
and projectLd outputs. 

The Market: 

The decreasing availability of wood and subsequent
 
rapid escalation in the price of fupl wood and
 
charcoal, particularly in areas around: the capital,
 
would place an increasingly heavy burden on the 
disposable income of large numbers of the poorer 
urban dwellers. 

t 1fuel wood and charcoal became less available and 
more expensive, the urban dweller would be obliged 
to seek an alternative fuel source. Peat would be 
the most logica2l substitute. 

Projected increases in the price of fuel wood and
 
charcoal would place the market price of peat approx­
imately 10% below the price of charcoal by 1981.
 
The price differential wtiild widen dramatically, in 
favor of peat, by 1985.
 

Given the consumer's firmnucial incentive to purchase 
peat rather than ether C ternatives, a target of 
converting 60 percent of Bujumbura's households to 
the use of peat by the scheduled completion of the 
project appeared realistic.
 

' During the initial year, development of the urban 
domestic market, peat rc -,nues would be assured 
through sales to large i: -titutions and to two FED­
financed tea factories.
 

The existing transport-: llesale-retaAl chain for 
charcoal and wood would ,Lso L.:utilized for peat. 
This would minimize expeLese to both ONATOUR and the 
consumer, as well as reduce the uncertainty of 
developing new marketin,' distribution networks. 
ONATOUR would be effectively limited to a production­
wholesale operation, ma::Imizing the sale of peat fro 
the bog site. 
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Production and Stove Technol-ogies 

.	 The proposed peat-maceratiig equipment would 

be found appropriate and adaptab.' to the bog 
conditions in Burund.:. 

A low-cost stove, suitable for mass production 
by local artisans and acceptable to hc urban public, 
would be avallable in the second yeor of project 
implementat ion. 

GRB Support
 

ONATOUR's management would be given sufficient
 
leeway to make decisions along sound management
 
lines, guided by sound business practices.
 

The GRB would cover, in a timely fashion,
 
ONAOUR's financial short-falls until such time 
(estimated as 1985) as ONATOUR could cover
 
its operating costs from peat revenues.
 

B. Project PeCfornuance to Date 

In designing the project, AID and ONATOUR estimated requirements for 
specialized skills, both long-term and short-term, to strengthen ONATOUR's 
headquarters staff, to increase peat production at the bog sites and to 
create a growing derand for the new product. Under personal services 
contracts (PSCs) , AID recruited a marketing advisor (filled since February 
1981), a financial advisor (filled since Iay 1982) ind an administrative 
advisor (filled from March 1982 to May 1.984). To direct peat production 
on the bog sites, a somew:hat unusual arrangcerent vas agreed to between Bord 
na Mona (BNM), which is the Irish Peat Board, the GRB and AID. Under a host 
country contract financed by the Irish Government and AID, let in August 19SI, 
Bord na Iona has provided the services of Irish engineers, fitters (master 
mechanics) , and surveyors. For technical problem-sc.l,,ing, both AID and liord 

na iHona have provided short-term services in engin.i tring, consumer marketir.:., 
social analysis, stove design, construction, priv'ccc sector development an." 

cvluation. 

After nearly four years of project implementation experience, careful
 

internal and external analyses of progress indicate hat many of the initial 

project design concerns and uncertainties have been zatisfactorily resolved. 

Others, however, especially in the areas of market ., and stove technologies, 
continue to require attention. 

ONATOUR is now fully staffed with qualified an: competent senior 
management personnel who are accorded sufficient I,.:y to make policy and 

operational decisions based on sound business practf'..cs. The senior 

management staff is directed by the Director GencrL -'nd two assistant 

directors, one for administration and finance and tli other for technical 
anJ commercial services. The managerial staff totahs 28, and six of seven 

department chiefs have university degrees in such fields as economics, mining 
and engineering, law, and ecology. Two senior staff members are presently 

studying business administration and civil engineering in Ireland. There 

are also 120 staff employees, including four bog managers, two sub-forer.en 

http:sub-forer.en
http:practf'..cs


cI four meII Z:-IaIit . A conpl (mIIt of 518 (1 y-worlker-s, prinari v L:ap] oved 
d1i' ilt, product ioil -,aL- ,I piovides mallnua labor at the bog it c, and at 
0:tA'i.0i1R ' S central pt SL;torai'c facil i ty in Bujumbura . V' Lithtill personnel 
organiza llon pA us a fill Iy ilinct lonal cent ral headquarters (87".' f i nanced with 
All) project funds) and office, storage and maintenance faci I ties at each of 
the bog sites, ONATOUR now has the institutional infrastructure to carry 
out its mandate: the explorat lion, exploitation and comlnerciiizat ion of 
l,:L reserveti it ]'urundi. 

The iRB 11; ret, L to itE cb toa,1 clltilnLues meet, fiianciail igations 
ONAlOUlR on a regular and timely basis. The GRB's subsidies to n.eeL ONATOUR's 
operating shortfalls total the equivalent of $1,775,000 to d:; . This is 
favorably compared to the estimate of $1 ,089,000 1:11ich wase 'c ,atud In 
the design of the project. 

The technology of peat production, adapted to both Burundi 's bog 
cOndijtionls and market needs, has been tested and is now in large-scale 

c'peration. Uith the arrival of peat macerating machinery and tractors from 
Ire]land, tie arrival of the Irish technicians and ONATOUR's recruitment 
cf counterpart personnel and manml labor, peat produqtion co-.menced in earnest 
i ib-182. lBurundian nationals are continuing to be trained in all aspects 
of bog magineicnt, peat productioa and machinery mairjtenance. Production 
in 19 4 t(,talled more than 13,0(10 1:j', and production capacity is now estimated 
at 2: ,000 "11,per ye.r. The ony iiijer constraint to expn-ading oroduction 
ryolld the pre.-cnt level lie.- ii the capacity of the market to absorb 
J.icr ased vol ti2;e 

At present the market demand for peat is being adequately met by production 
from four southern bogs: Ijcnda, Gisozi, Matana and Gitanga. If sales volume 
increases, however, it is obvious that production from the southern bogs alone 
.ll be insufficient to mect del:,:-nd. The vast, untapped peat reserves of the 
Nya muswaga Valley - estimated at 4-5 million tons - present a logical targat for 
e-panding peat production. Currently less than 10% of the valley's surface 
area of approximately 1,300 ha. is under agricultural production. Mest of 
the surface area remains une:ploitcd because of high water ICv.-ls and 
seasonal flooding. Additional con:iderations supporting the vulopment of thenc 
peat reserves include the superior c'uality of Nyamuswaga p: . the transport 
savings to be derived in supplyirtg -uat to ONATOUR's r:pnr :ding 
northern market. and lower production costs resulting fre:,: L;, roncentration 
of production in one Iar;: bog. 

In the course of considering development of the Nyame. Valley for 
peat e-ploitation in 1982-3, scveral critical issues surface': the technica. 
feasibility of peat production, the environmental impact on - region and 
the val1ey' high agricul turaI potential. To address ttc 2rns, a 
tye-year, prcjuct-funded study of the valley basin was init'. in June 1983. 
In the first phase of the study topographical, hydrologicalI/ :orological, 
gcotechnical and related field test data are being collected d analyzed. 
In the second phase of the study, these data will be used to ;duce a
technically and environmentally',ound drainage scheme for tLL ,alley which will 

permit the efficient prOduction of peat ever the long term W: :e assuring 
that agricultural development, both upstream and downstream ol the production 
area, will not be adversely affected. The scheme will also provide for 
reclamation of the bog for agricultural purposes following pct extraction.
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I lira study Is progressing well to date. An extensive topographical
 
_,rv'ey (if the valley was completed in June 1984. The required geotechnical
 

worh :.-: completed in August 1984, and during Joly-September 1984, a pilot 
drainage scheme was implemented. A total of 12.2 kilometers of drains was 
in:talicd covering an area of 38 hectares. Production tests were ccnd,:ctad 
on five pilot areas, and 88 tons of peat were extracted. In consIderia?, 
the a£.riculturd potential of the val]ey, tests were also initiated to 0- -. mine the 
fe;i;,llitv of inLegrating peat and agricultural production. FarmerE In 1.o 
comunc':wre cncourac-ed to cultivate ricc on an additional 39 hectares which 
werc prepared as drainage test sites. Progress of the rice crop is bci 
closel]y onitored. Detailed analyses of rainfall and water level and fic 
measurements were str.rted in October 1984. Finally, the first-phase repo-t, 
"N,;amusw:iga Develorncnt Plan: Proposals for Field Work and Experimentation 
in tne Upper Nyaruswaga Valley, 1985" vas completed and presented in March 

A., discussed above,the urban domestic householder had been identified 
a!' thLn taret cua tom2r for peat. The design, mass production and dissemination 
of a ;ocially and technically sod nd peat stove was-oc-rst. acceptable 
a_.r d to 1, the kcy to penetrating this ,.is -.t. By June 1982 several 
pert .l~etoVe Ji7totypes had been developcd z.nd labo'iatory-tested under the 
direc t of .rkting and sc ',,t' i stove specialists.the Advisor short-term 
In .*"' 111 , jvc pro:-:ntion and 1,ulA.;iLy campaign was lauch d to 

' -jncrc. a t. ,rtan 'Loal.:clolders a;:arcne .e A-.1 aicceptance of peat as a 
viable dc mLSIic fuel . To eacoura: :e hou ;c in]der' to try peat, a "free" 
peat stove viF. offcrc':d with each initial purchase of peat. ONATOUR's 
marketin ; ataff made regular honkI visits to ill new customers to personally 
explna., and dcc nstrate proper peat utilization. Peat use clemostrations 
were :a]-aa conducted at ,::jusbura's public : ts. Customers' quesLions
were addressed and objections carefully noted-i ihoards wore constructed 

and publicity spots tahen on the radio and in Lhe newspaper. To ensure 
the householders' ready access to peat, salcs stands (kiosques) were 
erected at local markets. Free household delivery of peat was also provided. 

After 1F months of the domestic market c.;ia.;ign, more than 1,000 
stovrec, h-l been distributed, and 520 ind'v ,]uil households had c::perir..: a­
wit 'eaT-t As a fuel sourcc. Thousands of a ditional household,; had .. d 
te 1.:' of peat. Doi,-cstic sales durni tki . period totalled 60 IT. 
Unfortuntely the attrition rate of the e,rlv adopters was very high. 
Anlyses of data indicate that less than one-third of the households 
repeated their initial purchase of peat. Si:. months following the inisi.: 
purchase,only 8 of the carly adopters continued to use peat. This fig.; 
fell to 32' after a period of 12 months. On an average, a family had u;L 
117 1:ilo!s of peat ever a period of nearly two r.snthis before discontinui" 
its use. 

Although the doestic campaign was unsuccessful in significantly L.. !ding 
sales, the ex;perience provided ONATOUR with important insights into the 
behavior of the urban household fuel market. The urban population is 
surprisingly willing to try both peat and the peat stove. While the urb. i 

householder is very cost-conscious, price iucentives alone will be insufficient 
to convince him to use peat. Further improvements must be made in the product, 
packaging and durability of the peat stove. Product distribution, servi.- and 
personal client contact will also be essential elements in off-setting tle 
fuel wood/charcoal trade's present hold on the market. 

I 



Rullntiuau for the Project Amendinent 

Iii the .i~na1 de.;ign of the project, peat production and marketing 
tal LtLS wCere preopo.ed which havet proven, after four and a half years of 
i 'p ILmentatLon lperience, to be unrealistic wiihin a five-year timeframe. 
In addition, ;oInL! of the project assumptions on which the targets were basud 
hav, not proven valid. On the other hand, and to the credit of the original 
project deslgn, rs, the potential limitations of succ.ss ful implementation 
wi*fthin only five years were recognized and discussed: 

In the courste of design, it became increasingly evident that 
there is an e-.:perimental nature to many aspects of the project. 
Marketing a new product, especially one that is rather basic 
to household lifestyle, may be a process fraught with obstacles. 
Although the production technology is much more certain, a 
question remains about the adaptability of scmi-automatic peat 
riacerating mchines to the hog conditions in Burundi. In 
addition, there are uncertainties regarding other aspects of the 
project -- ability to link up with the charcoal transport-whole­
sale-retnil chiin; concern with ONATOUR staf f's acceptance of 
the proposcd o1)rztins philosophy; concern foi the ability to 
develop a low-cost cc,oler/stove, the artsan workshops that will 
manufict-trc ir and a public willing to wrclh-:'c it; and most 
import.mryI ,) nec rt.ainty that price inc, ix-c ':ill be
Sufl. C . t tc' Coi35VeY t the potential cons::,.:: peat from wood 

and chI.IcCs1 (11', p. 'i) 

Although the importance of the urban domcstJ rket is unchallenged, 
... there are other markcets which %..,ill accou'it ;'or the bulk of 
peat szics during the initial years. These include the artisanal/ 

commercial (bakeries, brick manufacture, lime kilns), institutional 
(armed forces, hospitals, missions) and industrial (tea factories) 
markeLs. (PP, p.11) 

Two formative evaluations of the project have been undertaken. The 
first was complet.,d in December 1.982. The second w-s completed in 
September 1984 nod e:armined implementation progress to dre from various 

rspectives: I:.Lutional, finanicial, economic (p- mxcketing program, 
.ricing policy. ., and technical (peat production, rcnianmtin and 

c nvironment-ECOC 101. oddition its specific iw:pi ¢:'tatbon-relatedIn to n 
recommendations, tli , cvaluation tea concluded that tue P',iJect Paper should 
be amended to redefine the project's purpose, outputs an inputs to reflect 
more accurately _hn t activities are being undertaken now ad what will be 
accomplished bt:cen now and the end of the project. C0ew'Irring with this 
rocCL.mmendation, Jnd in collaboration with ONATOUR and tle technical 
advisory team, thie Office of the AID Representative to Iturtmndi (OAR/B) has 
prepared this amendment. Based on a realistic assessment of the status of 
implementation a-d future planning, including grow.,ing interest by other 
donors in supporting ONATOUR's mandate, this PP amendt-uant also justifies 
an extension of the rroject Assistance Completion Datc for one year, from
 
March 1986 to March 1987, and a final increment of funding. 

I()
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I T: PROJECT) ;CRIIPTION OF 'i' IlENDED 

A. Project GoVl anJ Purpose 

'lhie goal of the project remains valid and appropriate: to maximize the 
CictjVe it.i.li:ation of Burundi's limited energy resources. A mieasure of 
real achievcn.Cnti :L;iMpl the increased use of peat as an alternative form 
of cner;y, which can bc verified by analyzing peat production and sales 
.,taistics. it is ass.,umcd that the ;RB will remain committed to encouraging 
the use of Ieat as an al ternative to wood, charcoal and fuel oil. The original 
purpoes of the project have been re-evaluated in light of implementation 
e.peCriene. The redefined purpose is now more explicit and accurately reflects 
the direction which the project is now taking and will take over the next 
two years:: to strengthen ONATOUR's capacity to produce and aggressively market 
;'tas an . fuCl, considering all possible markets but initially,1lternativC 

cace.atratin on those in which peat is mag cost-competitive. By the end of 
It, projeec t, in March 198;, the following conditions will indicate that this 

jri-.-,sc has been achieecd: 

- ONATOUR wiIll h- fully functional with a tralned manaerial 
and technic,:1 .taff; 

- an effectiv-, , :rei., peat marketing strategy ill have 
been developc:' and a:"initial campaign will have been 
launched; and 

- peat production and reclamation efforts will he continuing
smooth ly. 

Ara,;,mptions for achieving this purpose are that (1) the use of peat proves 
rcceptaibl e to both comimaraial and domestic consumers, (2) the combustion 

properties of Burundi's peat will prove to be of sufficient qualit' t make 
it an .,onomical fuel alternative in all potential market segments 
(3,) rLenucs from peat s,-,; -:ill cover ONATOIT's operating costa. 

A reviFed Logical.....rl, is attached as Anne, A. 

B. Conceptual tena:, , .' Ndthodol o-ical Approach 

discussed above, tl:t Original design of the projuct ;- based on 
itions and implementation parameters which have not proven to be valid. 

specific, and p-rha,: critical assunaption on which the project was 
d 'as that wood at ha rcoal wold, within five years, bcc-,Pme 
,nn!y scarce as a rc:Icc of fuel and, concurrentl'y. increasingly 
, : to the consumer. ii is has not pr'C-:vI to he trUe . Imp : entation 

01- 01-- project will thereiocre now be redirect:ed towards new. and more 
j :!-,stic marketing and production targetF. ONATOUR's approach in both 
,a,:C,.; must be revised to deal with the reality of the wood/charcoal market 
in LurUndi today and in the ncar term. ONATOUR's methodological approach 
'ill be three-pronged: 

(1) to maximize sales volume by introducing peat to as many' 
diffecent kinds of clients as possible and especially to the larger consumers. 

Interest in promoting and supporting the use of peat as a substitute for
 
charcoal in the urban domestic market remains a priority. However, an even
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1ii ;hia priori t-, zeoon:1in original of the project,r ed the design 
.,; mo. n-z a cody dtiITz:id for the product amiong the institutional, 

art io:oi: I /car:u::ercial and industrial market segm.nts. This will not only 
scrve o stalbilin vand probably significantly in.trease the present demand 
for ptat 1,ut also provide an assured revenue base for ONATOUR. ONATOUR 
murt maLe its best effort at least to break ven financially in case the 
(;RB i unahc to neet its uperating shortfall at some point in the future. 
It i. .prqiortant to note, though, thait ONATOUR has come close to covering 
it.; oj r-atiu; cot';t; with its revenue fron peat sales in each year since 
1982.
 

(2) in order to ma::imize saIcs volume, it will be necessary 
to build a capability within ONATOUR to respond to requirements for 
1ood/clharcoal-to-p eat conversions, dellivery/services and financial and 
technical. upcport to enable ONATOUR to compete in a price-conscious market. 

',;ad us.ed -hovc, wood and charcoal continue to remain in abundance 
and eta?.Ii.to bc solda-t ac,.'.eptaLbl prices. To penetrate the existing 
t(ni, !et , C'."TOUR. rinst therefore develop additional, appropriater::y 
 maret 
incenti .. 10 cov ne the cnergy cm er to switch to peat as a primary 
source , fo.ol. In short, ONATOUR is now: chlenced ;ith creating demand 
for it' , t Al direct market comp uitjon with1 fu] i.'ood , charcoal, 
cit r-, , 'L,i'c, cil, bieges, etc. 

( , pet 0cV I :nt and productioen operations.
 
'.-'hia~c ~of Cq''\1-tRs appro/,h is c!cintia] to meet a growing


arket , for pt. several additional larger consumers are drawn
i:L-;A If 
fros th: i- n-land Institutional zrnd/or tisal/comercia market 
segras,., C"UR mou.st be prepared to iviet the demand. This wi l mean not 
only 'i,i Fredaction capacity a K :,outhern hut also brin-.ingthe boa,;,s 
areas Ci so uswga into comrcrcial product ion.the Valley .bog 

ThL significant variable in this methodological approach is thle price
of wofod. d-pricing studies, undertaOe by ONATCUR in coordination with 
other c).,e, 've identified the actual costs of wood replacement. These 
uGi: ..%L h-ca provided to the mOi~uni r ' of the 'Ministry of Public 

..-. and MIinis a -1 .-ter and Yores to , supported b:iu. the 
pc:l': 't by OAW/B. Based en Sig information, tih- LARB is ceisiduri 

r - . an the cost of .. :,d--utting I icon's. ONATOUl and 
I .,I. ti11onitor the c. price situation closely. 

Ck he F:..ing progress to date, the frank appraisal of probew.,e 
rcn.in. i; 1, cakonted the inveo,.rent of financial and technicalr and 
resyi,c i.; hanve, been provided to date, it is in AID's interest to assist 
0;"Ic'.: sting its efforts and undartaling its new, pragmatic 
methd.d. I ,roach. To achieve thn newx:marketin, and production targets

l11 t, ac than originally estima.ted. As the project outputs have 
been ;up; yp.p1, it is now estimated that. iplereentation must proceed over 
the ne.t .Y.years, until March 1987. There is also the strong possibility 
that v'iN thene:t two years, and especially if C,,CATOUP is successful in 
imnpl m.: !,it:-. appreach, other donors will become interested in supporting 
the usc Of Yant. ore specifically, the UNDP may support ONATOUR's recent 
inltiatix'. a in the use of peat in agricultural production in terms of both 
bog r(RCl:OV.tion and as a soil conditioner with fertilizer additives. Also 
the Woil Bank mM:atcan-finance the conversion of at least one industrial. 
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';1 t1. ii t pti t , : pcc a Ily if colivinced that ONATOUR t i pr0. , 
I 1 .it I-.p 11A prol,1 e -:1o ving and it reulable supply of hjigh qual ity 

C. 	 R:l:Mdi 0'ject. oi Outputs and Inputs 

ONATOUR, OAR/B and the technical advisory tkeam agree that the following 
cutputL; accuratiely reflect the current status of project Implementation 

thhe h.bcl1inning of the project and what can be accomplished by the 
, olhc-dln d cempletion of the proj ecl in March 1987. 

1. 	 On-the-Job, third country_ and U.S. training provided to ONATOUR's 
managerial and technical staff in: marketing, financial 
management and analysis, bog management, mechanics, quality 
control, laboratory analysis, engineering and stove 
conversions 

Major emphasis has been, and will continue to be, placed on U.S., third 
country and on-the-job training, especially the latter. A listing of 
ONATOUIR's managerial and technical staff, including their levels of formal 
education and the type of trainiin vh1ici has been provided to them through 
the project, is attached as Annex C. By the end of the project, the following 
O::.U;OUIR personoel will ha.e bee trailned: 2 m:irketing specialiLsts, 2 financial 
i.,,.a crs/annlysts, 5 bog mana:ers, 8 mechanics, 2 laboratory 
tcHchnicianr, 1. general engineer and 2 stove convcrsio1 teams. In addi tion, 
II.: F.I tea:.; will. continue to triin nch inc operators, welders, storeke(pers 

1 0!s) , sLorekl:cpcr aides and Other perconncl necessary to maintain peat 
I.-odnction at multip]e bog ,sltc. . ihe training of the mechanics in trucie 
,:Jntc nancc and repair will also continue. 

The revised project budget includes funding for additional, short-term 
Ir;oinIng in third countries. This will permit ONATOUR personnel to attend 
1oh:ut technical courses and relevant seminars and workshops outside of 
1hAlrcndi. No additional long-term training will be provided. Instead, ONATOUR 
lis recent1y renuested the Government of Ireland to finance some long- and 
short-term participant training In technical fields. 

2. Continued development of a marketing information system
 

Faced with the challenge of creating a market demand for peat, ONATOUR 
it essential to expand its limited market data collection efforts. 

(,.i dcision-making requires the design and usa. of a functional 
r'in, information system. The system will be based on data collected to 

C U: an,l will include the following minimum components: 

- a product profile (per market segment) including data 
on product flows by monthly hJghs and lows, storage 
requirements, .;torage shelf-life, etc.;
 

- a market profile (pc.r market segnent) including data on 
energy requirements, service needs, sales histories,
 
potential client lists, client attitudes among peat
 
adopters and non-adopters,etc.;
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- crlpi. tl t\Jvc: ecrgy proJJ 1,' Aic]uding data on alternatlve 
energy sources, pricing l trtIcLtI-We, distribution networks 
long-Lerm supply projections, etc,; 

- a faci]ity profile including data on storage capacity needs,
ONIATOtir and client reserve,:, road access, quality control, 
etc. ; and 

a cost profile including data on bog storage, loading, 
transport, unloading, losses, stove conversions, etc. 

The 	 profiles will be updated un a regular basis, and summary materials
 
will be readily available to ONATOUR management. To assist ONATOUR in

designing and using this mareting information system, the services of the

Marketing Advismr will continue 
 through the coiipletLion of the project, i.e.

for another tuto yeaLrs . It should be noted thtat this tank 1, (.n]y one of

several n'jor ualsl: in the 
 hrke tng Ad\ .nor'!, po-s it Aon dc:e ription. The

other task 5 01zin oascd b.iloa in relation to thl otLher project outputs.

Fund's 111 ;Plf.o bc Usd to procure a pick'-up truck to be u sed by the ONATOUR


ark'~ting' S( ',e to .,aoure corctin1(ed I y 1rhi]s cOl]Lcctdi: data for the 

)TN !L:3. 	 1,,' iInh ca abili 1i.itvty t acd i r',.vt rt ' ves,
1e.~ Aerr * ovens and kilns ]or p-_L ,unc strun,'i c ,-d 

The need to design elf ireat , low-cost 1eat stoves was foreseen in the

original deso.,.1 of (lhe prol-ct, flowevey , dcuait. 
 serious efforts to cate,

the devclop: .-I f pt.:'.t-b1urnin t; 
 units reqo A-r:c ftrtlic r e::p,'ci 'Cnto tion
 
and field tcl ,. iloject, eper ience has 
 ,A,m:a that fe.w, if any, existing

wood-,oil- a,: cc,'i--bnrning0 units in Bu. idA 
 can be efficiently converted
 
to peat without r 1],,fitting at substantial 
 , ;t. Ill adlitio!t, local materials
have proven .. te a..and inappropriate for coinversion needs. The required
materials, 'ich t iron, must be importr-d. O'MJ.TOU.R presently has a
 
l-1u ted cap;:( '- Ictrofitting only smS.l ct \e,. Stove cuiversions,
 

I-/ A I l:., . '1t:, ! risc'ris and baher .c., c: S.ouccct,;!fully unde tt; n:11 
:, : . -' ' to $1 ,375 per uni . 

. ' . and finan cial cap I'f.1- to convcrt in ti tuti cna,
art Ii C-n . 'f,:il, stoves to peat use iill. be. stren,,thencd by providing
30 n,dtional.,;',r.o1' fuli-tie sr cr-, design/convur sion technical 
serni. . , ii..l eude the services of a stove designer for 1.8 months,
(not: ol a . a p: and the services of a ailer .-pcc alist for 1.2 
months (t dcr "2:; cont'ict). PrcJect f '.d.in ; -:ill al;so bc providcd to 
procure ia-r iron bars and grates, Il1 FttrovC c-:t 'ucton materials 
and a sn'all .' .',,n of stove-testing equipment. ie tw*o tcchnical advisors 
will be rep.:ib for the on-the-job trainiap_ of two stove conversion teams.
Each team will rludt a mason, a wvlder and : .,tove dusig!i technician, all
Burundian. Th tc,: will be provided with a feur-wheel dr've vehicle and
 
the 
necessary l ol:. for stove conversions. 

The 	 firi: ,.F nrtisanal brick kilos with perit has bee,, successful]y
conducted I, Ci..!) NatLional Housing Office. A]though t ! method must stillbe perfec Lt J, 1)U; Mrketing Service has high prospects for this new 
mrkt . 'l1i o,f peat-fired brick kilns wi]l be further developed by an
experienced l:t::c.uia:i brAclnn:dkin. team which will be recruited and financed 

h OLhhplo-L. 
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'lh.' l*l[i ,, *l ] ',--,ol :pC l ' -.' ttt1'L cL .e tLr iclty iS a I(Thior uiwtg~y
, 


li:::rI.,.t~€,l ~ I.-lbL It[ I1,L i ii c. J 1 f (. R.l Tl touqhouti, , p'i,lr, CjA'l 0 , thet 

n ',,10of 14:,c. UntI , tholwp , of swiA jn.t itution; (,chIOl,;, ho.pj tall;,
 
r.' . h(.0il
ImLm; v, -, fn U.) M-wly i'upon ctenoi ve, imported 

dio: l fu' I o c . 'To ::i:L (jNATOI to t.::ploru further this 
, 


L !1 11-rY i'I trLc:itV. R 

lctklltiAlt J , J(V th' f a :1o0 iILi M:..1 II, u';!i I iJd d I O. peat 
pan: !I , Y:Lv!.:1 111 :,;;!P'} ( ,,'1-. h 0i t, c hIi ('A l ( ::lptrIL to conduct 
jni : . I t ,Wh. I , i A t0 IA t 1017,nIV;aId t t 'II,-II I i . %'.'ill trainj ,.i i ;t ;ilso

'
 tL ,'1 I I IcIVI-t i;ol ti con ulln, 
d :, I %:i 1,' I : :I Li1C , 

(9 .' . , ln !t f (l II I Ct itit F Lt I11n i t f r 011ti [ 
tL Il lt t'OUflt]V 

C t) 1,I:o; !!;P10 L: Sy ot et :IL ic A tdiLuchI i I y 1pi1i StiCatVd 1I1 i ts 
t,i chI t 0l , c -'co - fuel oi I-f ired combus t Ion unitsc Vc't llI', Voo - ca z,1 nd 

to plIt use, ::pecific technil:l dat-. rcg, rdinn, Burundian peat and its particular 
conbustion lpro .mLic- vONil b, required. Althou'h var ious analyses have been 
conduct(d in I.L,L, -01C]',C', in-depth anl",';is ji:stil lacking. To both 
od¢!rc :"rh . !,!ci' ,Iid t(I so.,Wc the tc-:-i,.] Le,. 11th val iJ and reliable 

l ci,(t,h,:.!:' ead analysis thed:1tV,ot 1 ir , . n.i:,e,:pc ,i1 t.L', a ,ompi1et of 
co0Y 1arI1!: LIItir of ],trundi PL" "i fln1 i ic: :nSrt:u.on by 
.i tu.r I ' CKItIi:1 . I.L ,!1u("U11 ioii ];borau ory, "he In: titot., of Gas Technology 
(U.S.), the . iiI State l.=Atrtes and .rd na i LMve been recomnonded 
aK1 p0 .,Lcil s:nppi, of to nect:essary pm t omolvMOL e1Irttxe. 

A. iNedLi i trtc '" ;or p.at C-ve-(i,,od wshich is 
rC.. r_, CL bchlvlol: %,c t D !:11 

When t!. projcct was originally desi, nd, the competitive poSition of 
peat vi,-a-viv .,-I and charcoal! vas conrwiird the most JIsq)(talLt e1.tment of 
v p' cing 1oi . A 10% lricu differenti<1 in favor of port .,s targeted for 
tie downastjc mvr'. It .as s-umcd that voo,! and charcoal prices vrould 
continue to i lo an, aaiibi11ty decrearcd, .Milepcta prices v.'iuld actually 
decrease iLh coi.ies of scale from incru;.cd pr: ductioni and sales. Wood 
and charcoa] i a3-.-e fact not substantially increased, and, as result,, in a 
pent has c l- ,i tor expensive than either w.ood or charcoal. A revised 
pr2,.ing ,r.k . t L,'cfore required. 

:........5. of 
devClop aP i ' I gy based four co.:1 iLicm:s: 

"i tb , .,iLstance thu rhu in, Advisor, O'NATCIUR will 
m. on 

;* u i.-e of charcoal and :ood must be increased to more
 
,.> reflect the replacement costs of wood (i.e. reforest­

- : se volume must be sjinificntly increased, thereby 
"c'iiig operatiornal costs thrugam economies of scale; 

I!i sale price of peat lust ho lo,.cred to give peat a more 
cL:,.I)Lltive advantage vis-a-vis alternative fuels; and 

potinLtially large users of il,-t should be offered additional 
li ,-ntives to shift to peat use. Long-ter: cuntractualshould be ncgotiZted wlhcrcby ONAzTOUR agrees to 

:fpl.. upl to a maximum quantity of peat for a fixed amount of 
rivenue. The fixed revenue can be dcrived fro:. calculating 
the cost of the fuel presently used by the potential client. 

http:incru;.cd
http:nSrt:u.on
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In this manner, ONATOUR can sigtnificantly increase sales 
volume while the new client is tupplied with peat at a 
cost equal to his existIng energy budget allocation. 

Pricing incentives alone have proven i.- :fficient for the majority

of potential peat 
users to convert to puat. A competitive pricing policy

must therefore he supported 
by additional indirect incentives, including

'echnica] and construction assistance 
 in converting existing boilers,kilns, 
ovens and stoves 
(see 3. above); design expertise in the construction
of new peat-fired stoves (see 3. above); thu. ri-ovision of adequate client
 
peat storage facilities 
 and quality control; rtliable peat delivery (see 5.

below); packaging that can be 
 easily handled at low labor cost; promotiotal
 
peat for combustion trials (see 3. above); and 
 active support from local
 
authorities.
 

The revisred project budget provides O:2A OUR with the technical and
mnaterial/commcdity funds to deliver these eaaantial marketing

incentives within the framework of a 
 pricing! :,Lrategy. 

5. 0 CVO''s peat transport services capabili:ty Streng,.thCned 
-it iliiortant inccntIve to puichase peat 

In the cx1, i:. design of the projec:t, it was foreseen that peat l'a

would occur at tlie bog sites and that 
 the client would then be respon.i:Jif]e ior
transporting his purchase to the point of use. It was further assumed fint,

at the marlketi./ -r.:nsportsystem 
for kood and charcoal sloly deterior:td
 
due to the unr.;\%"i of 
wood, peat seou]d replace wood In the sdsol .ii-;/

retail diitrit-uLi en 
 no twos :k. Wood and charcoal , how ver, re-aaIn avail1 1,
with high m, rket des-led. Peat, on the other hand, is presently Ies, ,,:iblU
and in little Mi,-!YCt demand . There is no real incentive for the uxisti,"
 
chaicoal distribution network to accept peat.
 

Competitive ret profiles indicatte t! at the wholesale Jcvi " 
of the cott of 1.,od to the client reflect.r t ;port cost. Ol tlI.,r,
1level, the c c ,ft .ood is only 10% of :L paid by the ccn;ut, ,

trans!part and .. ,idc:7an 
 profits accounti o. 0/ and 60U respectiv
thO price paic . :sun.ng that approprlast a ltives could be foor.(',,
Cntice the d:isL 1AboLion networks to marki . it is certain that t 
market could not befnt the add-on transport c,,- and profit margins
present.y a.isociated with the wood/charcoal Ca. Peat would he pesk 71.;
Lively too CsI)i for any potential u.sem. 

la ced :.ith the economic reality that: : 1-lel distributio c -' 
had to be establisheed for peat, ONATOUR cit; :into contracts with 
commercial translerters. Transport rates r'cgotiated from bog sit,, 
to the Bujumbura ;terage facilities. Clir,: .re then required to
purchase peat fr;:; his central facility au& ',ge transport frot t1,t 
After one y'car of opcratlion, the weaknesses it:is commercial tr.nsport 
network were obviLous: 

- irregular service (transport fre,. bog site to Bujumbura bcr.;:.al
Jlre;ular, especially during the coffee harve' -1 ng season when demand for 
transport is high); 

http:bcr.;:.al
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- continual nes:otiaLion with transporters; 

- substantial trau'port loss (transpprters showed little 
concern for prompt delivery, cautious handling and protection of the peat from 
rain); 

- difficultie: in ar..uring delivery to clients in the Interior
 
of the country (ONATOUll', t.a. e:.pansion occurred primarily in the interior
 
and private transporters el e r,:uctant to serve the-;e areas); and
 

- losses due to e::c.. ive handling and high labor cost (the loading 
of trucks at the bog site, Lran :,ort to Bujumbura, off-loading at the Bujumbura 
storage facility, storage, loading on the client's transport vehicles, 
transport to the client and fine] off-loading of the peat led to severe 
handling losses and heavy labor costs). 

Using a ten-ton truck j,,rchIsed in !978 under the Pat 1 projevt, an 
t::.AMiCR-purchased seven-ten truck a truck, O MA'ftURand pick-up gadually
 

-tted to build its own t r:,:,pe: t fleet. In I982 a tcn-ton
1y truck 
u.r purchased with project funde . A year later, two additional ten-ton trucks 
vu 	 ;purchased, which effectively increased OMAlO', ' Jl. -,t to five heavy 

'.- t transport vehicleS.;. 

An analysis of transport csts fol owing one year £f em Altion indicated 
Lint the cost of ONATOUR-wncd transport was appro::irnrely' YBu 12.2 per ton/ 
11-.ter. This figure compart-d to an "official" transport rate of FBu 22 

ton/kilometer. Negotiated rates with private tran.p ,rers during the same 
peiod ranged from FBu 11 to Fu 19 per ton/kilometer. rtnS tle pealn of 
thi coffee season, it was e.trc ely difficult to procurc t,v,,rt regardless 
of price, In February 1984, elATOUR purchased a for-te; truck to assure 
trua,,port to small-volume clients in the vicinity of buj;, -,-. and a project­
funded pick-up now completes ONATOUR's peat transport fIt -t. 

ONATOUR now relies totally rm its own trucks for th.1 Transport. of peat. 
In addition to the direct sav .v :.in transport cOetS, Zs C MesUveral 
,tional, equally imporO.:tii its from ONA'sOUP ' " n nzicf its own 

Supply schedules LL au prompt and efficii Q ic-., Direct 
>,.try translates into rtl. !ileage, es hndl in ."Y.re losses, 

- ' I C .1torage costs and s.: "..t savings in ]ab.r ( .: foo customer, 
in turn, receives a higher cpii .i ..y product, deliv.red frL: the bog site 
on dcnnd. Problems of high - ture content, breakage ,ii vMlince of peat 
dust 	 have likewise largely K. iminated. 

in response to the gro'WL ONATOUR's ownd czd i , Lt,' transport 
service, technical support h,: .-n expanded to include t intenance 
and repair. Bog mechanics ar, trained by the b. iic an- in the 
repair and maintenance of botd. machinery and trucl'r. 'roject funds 
will bc provided to expand ON: "I's truck fleet in 19'- by tin, trucks with 
trailerr., or by a total land u .. i ty of 40 tons. One tru. ! rill replace the 
PeCL I-financed truck, and tL. second truck. will assuc. trzin p.ort service 
to the expanding northern mart! s. 

6. Peat bogs in pyc. ,ton on a commercial HERc s 

By 1986 four pent bogs - C .ezi , Natana and Gitanga in the southern 
hiohIands and Nyamuswaga in th northern hirbgands - :ill be in procuction. 
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'ht, c,:lniiicd I'roduction capacity of the hop' is e.tlma tLd to be 25,0010 11T 
p11r year by the Cud of te project in I'larch 1987. With added eqtilpment 1ripiiILs,
it i s al.;o cstimaited that the four bogs wl]. have apotCttial for expainl;Ion 
to 50,000 MT per year. Peat production on the southern bog.s has been 
continuing for three years, and technical questions have largely been 
reolve,d. Continued production, barring, exogenous factors, should be routine. 

Major technical efforts will be canccv.trated on the Nyamuwsaga bog.
 
In 1985 field work will continue to assess the effect of drainage on papyrus­
covered areas; of the bog and to continue .'ostigating the feasibility of
 
integrating peat and agricultural product~loo. Activities will include:
 
(a) widening and deepening the existing main drainage channel for a distance 
of 480 meters; (b) installation of additiea,,i perimeter Lnd field drains; 
(c) clearing papyrus and other vegetation , um the bog and levelling the 
surface (ccmparing manual and mechanical 14 ..:;lling in the process); (I) 
undertaking peat production trials on those areas which were under rice 
cultivation in 1984; (e) planting up to an additional 62 hectares in rice 
during the 198.-86 wet season; and (f) undertaking other minor works, 
including contuction of additional benchmarks, installation of extra water 
measurement gouges, improved access to the iog site and construction of 
facilities to stole the test peat production. 

To assist ONATOUR in developing the Nyamuswaga Valley for peat production, 
long-term env'incc ring and other techni cal services pr6vided iunder tb: jg;*, 
contract will be continued. An agronomist specialized In peat soil Elvwyscs 
ad bog reclwi::lltion wit1 join t-is tean for one year. B"M has bcc r.:C1ucsted 
to recruit an c::perienced candidate. A ttal of six person-=onths s! .hort­
term speciali::cd services will also be provided in the areas of ct l,.a t . cnt 
surveying, dam and embankment construction and water quality evaluat{,oa. In 
FY 1985 com;modi ty inputs will be limited to a small amount of hand '-I]:. end 
local materials; required for dam/embanki-ent construction. The loc;, i:i) 
of the Amphidredge, Lilliput, Landini tra.tar and machinery attachr> [ at 
other bog sites w:ill also require transport to and from Nya-muswaga. P.ocal 
costs will therefore include POL, maintenance and repairs for the c:T; r:.,e-hinery 
used in the drainage and production trials.
 

By September 1985, sufficient techniir!; and agricultural data ci!. have 
been collected to completely analyze and ')!.':equently design a c(rM-. C-s 
drainage SchLCe: far the Nyamuswaga Vo!](.., ihe estimated copletji, :-te 
for the second, and last, phase of t01 is June 1986. 

The extent to w1hich the drainage sci,, is implemented on a pari'_al scale 
prior to the completion of the project i.1ii depend largely upon the :.nrlet 
demand for peat. If northern markets gr.: - projected, the technic.l 
obstacles to conversion are overcome am .'st boiler is installc. 1 COTMI 
(cotton factory) , then a production tar, approximately 5,000 .;; c.,, be 
anticipated in 1986. The FY 1986 projcc. !':et provides for th: p:, n 
of sufficient additional peat production ;,praent for the Nyaru.,.'.., .og to 
ensure that this target demand can be r,,e. 'Tupplementary purchase,­
production equipment will depend signific: y on the growth of the tct'il peat 
market in Burondi. 
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7. Reclamation efforts proceeding
 

Bog reclamation activities will be focused on rehabilitation of the
 
Kivogero bog, post-production reclamation of the IJenda bog and integrated 
peat-agricultural production on the Nyamuswaga bog (Feo 6. above). In 
April. 1979 the Kivogero bog, which had been previously c:ploited by ONATOUR, 
was severely damaged following unusually heavy rainfall. Large sections 
of the bog were washed downstream over a distance of 1.5 ki. Although the 
causr of this disaster was geological, ONATOUR contlnu ,, to be held at least 
partially responsible. Both to reinforce its credibility and to test future 
larger-scale bog reclamation activities, ONATOUR will reclaim this bog in
 
two phases: an analytical phase and a revegetation phase. In the analytical 
phase, a topographical survcy of the bog will be conducted and then followed 
by hydrological and geotechnical data collection. Based on an analysis of
 
the survey and the data, a detailed plan, based on souind agricultural
and hydrological management, for the levelling of the bog will be developed. 
After levelling, the forarer bog area will remain fallow to permit the 
recolonization of natural vegetation. Following the fzillow period, leguminous 
cultures will be tested in collaboratiou with commnal authorities. 

Ijenda was one of the first bogs to be exploited for peat by ONATOUR. 
To date a total of 7,503 ''fof peat has been ex:tractcd. In light of .he 
depth of the peat remainiul;, the relatively poor quality of the peat and the 
high cost of production on tile bog, ONATOUR has decided to progressively 
close this bog to further peat production. Reclamation activities will 
inItially be conducted on a one hectare plot. Trials will be conduct'2d to 
identify the most suitable crops for post-peat product~in conditions. The 
effects of various application; of manure, lime and LhIemica] fertilizers 
on a variety of local cropF and plants will also be tested. 

As discussed in Section 6. above, the project will finance the services 
of an agronomist specialized in peat soil analyses and bog reclamation for 
one year. Additional project-financed inputs will 1n> 1-2 person-month. 
of technical services for specific problem-solvin, a,> procurement of 
laboratory and soil testing equipment to strengthen tli. CUR's in-house 
analytical capability, a utility vehicle, agriculturv! :>nd tools, fencing, 
seeds, fertilizers, POL and some local labor. Four t,,, :.: of training in 
peat anal:.sis and bog reclamation will also be providu at the Ali FORAS 
Institute (for bog reclamation) in Ireland. 

Ill. SUPPLEMENTARY PROJECT ANALYSES
 

Supplementary analyses were completed within th. 'ntext of the 1984 
formative evaluation. They are available for review i: tAR/B and ONATOUR. 
Copies are also available in REDSO/ESA (Nairobi) and i- ;'Washington. 
Supplementa-yanalyses on technical, economic, administ 1'Ave and environmental 
considerations are judged to be the most relevant for ,,iy; project amendment.
 

A. Supplementary Technical Analysis
 

A wide variety of technology is available for soi peat production. The
 
simplest method is to handcut raw peat into bricks with a shovel (slean) and
 
air-dry them. The next more sophisticated technology involves maceration
 
(wetting and mixing) and compaction to improve the cohe;iveness and density
 



- 16­

of the sods. The simplest maceration requires a shovel, hie or foot. 
After It has been macerated, the peat is placed in molds and air-drled.
 
Mechanical maceration is 
 also possible, with thd technology ranging
from bicycle-powered to semi-automatic(engine-.powered)machines to fully 
automatic machines. Bicycle- and sei-automatic maceration require that 
the peat be hand-cut and then loaded into a hopper which feeds the 
m-ucerating unit. The peat is discharged on a conveyor belt, cut into 
sods and spread by hand for drying. Automatic machinery involves various 
levels of complexiy of machine-cutting, -feeding and -spreading for drying. 
Peat can also be milled, compacted by hydraulic press and dried into 
briquettes at a processing plant. 

The Peat I project experimented with the simplest peat technologies:
 
hand-cutting, hand maceration using sod molds and bicycle-powered maceration.
 
Unfortunately, the sods produced with these technologies broke easily which,

in turn, resulted in high transpo:, t losses.. Furthermore, Ehe large pits which 
resulted from hand-cutting presented drainage and ecological problems. 
FolloWing this experience, the technological alternative with the smallest 
unit of mechanical maceration - semi-automatic machinery - was selected for 
peat production under this project. 

Semi-automatIc machinery was selected because of the limited surface areas 
and shapes of Burundi's bogs, the length of the production season (averaging 
100-120 days), the level of mechanical skills of ONATOUR's employees and 
the desire to stimulate rural employeMent. It was also recognized, however, 
that machinery design modifications might be required to handle the relatively
high percentage of undecomposed fibrous material in Burundi peat. The 
m,achine was expected to produce approxmately 920 MT of dried peat per 
production season. 

The semi-automatic machines (SA1Ils) were introduced on the Ijenda, Gisozi 
and Matana bogs toward the end of the 1981 production season. It was not
 
until the 1982 production season, therefore, that ONATOUR could eva]iate the
 
performance of this technology. The technology was 
generaaly we]l-setted
 
to Burundi's bog conditions, and only minor technical design modiffic ions 
had been required. The SAM, however, did have difficulty in macer:. g the 
particularly fibrous peat of the Gisozi bog. 
Production outputs cc-,: led
 
favorably with the estimate of 920 MT. In 
the first two years of c;' :'tion,
 
production averaged 12-16 MT per day using 400 man-hours of 
labor. ' o­
dvction costs were estimated at FBu 316 per metric ton.
 

Meanwhile, technological advances in peat production were beliv 
 intro­
dluced in Europe and notably in Ireland. The BNM technicians observL< the
 
operation of a new, fully actomatic macerating machine, the Difco C1 o'r, 

.
and were very optimistic regarding its suitability for Lu :undi. Tll ifco
 
resembles a large chain saw which is pulled behind a tractor. 
The I- .e
 
and chain descend vertically into the ground to a depth of 80cm. and. as the
 
unit is pulled forward by the tractor, the chain rotates, picking up nat 
on its small teeth (10cm 2 ) . The peat is then macerated and extruded ;hrough
several spouts, leaving sausage-like rows of peat on the bog surface. The 
narrow vertical slice in the bog made by the chain closes with the pressure 
exerted by the weight of the tractor on a subsequent pass. It was e timated
 
that the output of the Difco would be nearly 60 MT per day and that it could
 

20 



- 17 ­

bv operated at 
a lower cost per metric ton than the SAM. 
ONATOUR therefore
ordered two Difcos and tractors for experimentation during the 1982 production 
seasaon. 

It is very important 
to note that, during '1981-1983, peat was facing
difficult competition from both wood and charcoal. 
As discussed above
in earlier sections, th price of wood had not rapidly increased as anti­cipated. In order to become price-competitive and still meet its operating
costs, ONATOUR sought to reduce production costs. Analyses indicated that
bog labor for cutting, spreading, turning, footing(stacking), storing and
loading peat was by far the highest product: on cost, requiring approximately
120,000 man-days per season. Off-season bng-site labor costs were also high.The SAM cut the bog with swaths of 50cm. which then required levelling.Drains had to be dug and repaired, and peat had to be removed from the bogsurface and stored. These tasks were being performed manually. 

A comparison of tile S/Cs and the Difc6s indicated that the Difco couldproduce a higher quality sod with minimum labor. The Difco-produced sod wassuperior in its density, cohesiveness and lower water Lontent. The sausage­like shape also dried faster and more evenly 
 and thus resulted in lessbreakage and loss. The high fiber content of the Gisdzlbog presented nodifficulty for the Difco. Production per hectare sijnificantly increased,from 60 MT With the SA:-: to 90 XT, as the Difco made possible a greater densityof j.eat which could be dried per surface area. The i~obility of the Difco
with the tractor also permitted seven crops/cuts per season compared 
 to fourusing the SAM. Difco prod'uction averaged 50-60 MT per day; SAM production
averaged 12-20 MT per day. 

Difcos are also judged superior to other peat technologies from anecological standpoint. The Difco eliminates the trench-like effect on thebog surface which is left by hand and semi-automatic extraction, therebysignificantly reducing the possibility of bog erosion during the rainy seasons.The Difco reduces wind erosion because the surface soil is left nearly intact.By removing only a narrow vertical section of the bog' at a time, the bog
retains its natural composition in relatively 
equal proportions. Vegetationtherefore quickly covers the bog following production, restoringclimate of the valley. Difco cutting also 
the micro­

allori the bog surface to be graduall­lowered as uniformly as possible. Water levels are thereby more easilycon*t.olled, and the possibility of high-slides is minimized. 

Following the 19C2 production season, mechanic training programs were
expanded to include instruction on the maintenance and repair of SAMs,
Difcos and tractors. 
 ONATOUR mechanics were enthusiastic at the prospect

of the new challenge.
 

The peat market expanded in 1983, especially sales to 
the armed forces.
Clients were increasingly concerned, however, about the quality of the peat
and refused to purchase peat which had been prod.zed by hand and by the SAMat the Ijenda bog. 
 ONATOUR also made the policy decision to rely solely upon
its own truck fleet for peat transport, delivering peat directly from the
bog site to the client's door. 
Again, this was a cost-saving measure to gain a
competitive advantage in the fuel market 
(see also Section II.C.5 above).
Direct delivery meant that 
the client, rather than ONATOUR, absorbed all
costs related to breakage, loss and the expense of removing peat dust from
ONATOUR's storage facilities. 
Sod quality thus assumed increased importonce.
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ONATOUR's operating costs, however, remained a npgging problem. Expressing
 
reluctance to subsidize parastatal agencies over the long term, the GRB 
strongly urged all agencies to take immediate masures to insure their 
financial self-sufficiency. 

Also in 1983, ONAfOUR significanUl:, increased its production capacity 
by procuring three additional Difcos and two tractors with project funds. 
As an extremely valuable supplement to the Dlfco, however, the SAM technolog; 
was not abandoned. Areas of the Matana and ijenda bogs cuntain timber, whicl 
makes the use of the Difco often hazardous. The Difco and tractor are also 
unable to cut sufficiently close to outer drains, le :ving a small ridge of 
uncut peat. SAMs will level this area particularly vell. SAMs are also 
particularly well suited for harvesting the outer perimeters of a bog where 
peat depth varies greatly. During lie 1983 production season ONATOUR
 
consequently continued to employ large numbdrs of day laborers (about 1,200) 
for turning, footing, removing, storing and loading peat.
 

Formal and on-the-job training of ONATOUR mechar.Cs continued during
 
1983 and 1984 under the guidance of the BNM technicians. A general store 
of spare parts wae established, and two additional Difcos and tractors 
were ordered and arrived in time for the 1984 production season. 

The use of tractors and an in-house capability to maintain and repair 
them presented O'ATOUR with additional cost-savings options. If fitted with 
the necessary attachments, the tractors can also be employed in bog drainage 
and levelling as yell as in removing peat sods from the bog. This rot only 
limits the demand for manual labor but also increases the return on th 
investment in the tractors. For trial purposes, ONATOUR therefore decided to 
purchase tractor attachments : one ditcher, one screw-leveler, one bog 
harvester and two peat trailers. Both the ditcher and the screw-leveler 
were tested late in 1984; they are extremely well-suited for Burundi's bog 
surfaces. The bog harvester and bog trai]er will be tested together. Delivery 
of the bog trailers is pending. As a statif!;iry unit, however, the ic. 
harvester is being used successfully to loj. trucks at the storage h .rs. 

ONATOUR anticipates that this equipr , in conjunction wit], tli !i J Co 
and SAN4 machinery, will significantly rcdor losses due to manual hrcr ii; of 
the peat sods. Production per hectare and ;,-r man-hour will be suhst,:riallv 
increased, and production costs per metric tn,
! will decrease. The tractcrs 
also provide greater equipment mobility ant ,*se of movement between 1l. r sites. 
The continued use of the SAM assures produ.'.)n versatility necessitated by 
variations in bog characteristics. The SA' -ifco-tractor attachment combination 
also responds very appropriately to import. ecological concerns. At the 
same time, daily workers will continue to p1' an important role in hog 
maintenance, hangar construction, access-ro. maintenance, etc. However,
 
ONATOUR is now more equitably balancing the nsire to stimulate rural.
 
employment, the need to lower production cc. 6.,and the necessity to insure
 
the delivery of a quality product to clients.
 

ONATOUR estimates present production capacity on the Ijenda, Natana,
 
Gisozi and Gitanga bogs at + 25,000 MT per %ear using the on-site inventory
 
of machinery and bog equipment. Two harvesters and one bog trailer will be
 
procured in 1985 with project funds. No additional substantial equipment 
procurement will be required for the southcrn bogs during the remaining two 
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years of the project. The project budget does, however, include funds 

to purchase two Difcos and tractors, one harvestej and two bog trailers 
for production on the Nyamuswaga bog. Although ilanned for 1986, 
this procurement is contingent upoll ]'.th the resUlts of the pilot production 
tests to be coniducted in 1985 and tile groVwth of the market for peat in the 

northern region of Burundi. 

B. Sunri;.,rv of a Supplementary Economic Analysis 

A supplementary economic analysis, undertaken as a component of the 
1984 formative evaluation, is attached as Annex D. An "overall economic 
appraisal," drawn that the analysis, is included as a summary below. 

O'NATOUR is currently producing much more peat than it can sell and has 

the cIpacity to produce more than it is currently producing. Accordingly, 
while increasing production efficiency is certainly possible, ONATOUR's 

major problem at the present time is in the area of marketing and sales. Only 

when peat is sold in the marketplace is value created cr savings vis-a-vis 
alternative energy sources actually achieved. 

Given the technical problems of burning peat, competition from inexpensive 
hyd::o-electric pow:er and from wood and charcoal, that are currently priced 
below their replacement cost, it is difficult, if not impossible, to forecast
 

realistically what might be achieved in the way of sales (creation of value) 
over the next few years. Accordingly, peat's value to j3urundi's economy
 

remains largely unknown at the present time.
 

Certain elements on the cost side remain uncertain as well. Technological 
problcis remain unsolved and conversion costs are unclear as are the marketing 

costs involved in convincing consumers to switch to peat use. The speed with 

which ONATOUR can save on costs through improvements in internal efficiency 

and by becoming independent of external technical assistance is also uncertain. 

As a result of these problems on the value and cost side, it would be spuriouf 

in the extreLme to attempt to calculate an Internal Rate of Return (IRR) for 

the rc;.;ning life of the project under the revised project design. It is 

hoped, however, that many of the answers and insights necessary to the cal­

culation of a reliable IRR will be discovered over the remaining two years of 

the project because such an IRR will unquestionably be necessary if follow-on 

assistance is considered. Indeed, much of the effort called for between now 

project in March 1987 will be focused on such issues.and completion of the 

withIn the absence of a realistic IRR, it still seems advisable to proceed 


the amended project over two more years. Substantial resources have already
 
Though
been committed, and a large number of problems have been overcome. 


large elements of ONATOUR's future remain unclear, it seems very likely
 

that these uncertainties can be resolved over another two years of operation
 

provided that efforts and priorities are redirected. Even if ONATOUR's
 

procpects are found not to be bright in the short run with respect to large­

scale peat sales, at a minimum ONATOUR should have the capacity to keep peat 

as an active if small element in Burundi's energy picture. This would be an 

important contribution as peat is certain to be critically needed at some point 

in time in the future of Burundi. 

2_3
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C. Supplementary Administrative/Organization Analysis

f 

In its formative years ONATOUR was primarily.production-oriented.
 
Emphnils was placed on the development of an appifopriate production technology. 
The iunction of the Marketing Service was to sell peat, the underlying
 
assumption being that potential consumers would buy a product which was well­
made and reasonably priced. Given the highly competitive nature of Birundi's
 
energy market, it is obvious today that the role of marketing must be extended
 
well beyond that of only sales. Marketing must include product (peat) design,
 
pricini, promotion and distribution, as well as the design, developwme'nt and
 
retrofitting/conversion of stoves, boilers, ovens and kilns for peat use.
 
Consequently, marketiog must be fully integrated into all of ONATOUR's
 
activities, while also influencing both short-term and long-range agency policies.
 

Since early 1984, ONATOUR has accorded higher priority to the Marketing
 
Service. The participation of ONATOUR's Marketing Manager in all production­
related meetings has served to introduce marketing concepts at the beginning
 
rather than at the end of the peat production process. -ONATOUR' s marketing 
meetings are now held on a weekly basis with expanded participation
 
to include chiefs from the production, finance, administrative and technical
 
scrviccs. Responsibility for specific marketing activities has been spread
 
throughout the organization, from the Director General to the bog manager. 
ONATOUR must now improve the coordination of these activities. An important 
step in this regard will be increasing the level of responsibility and 
decision-making assigned to, the Marketing Manager. 

Within the context of realigned project inputs (Section II.C. above), 
Lechnical support to ONATOUR in the field of marketing will continue through 
the completion of the project. The Marketing Advisor will continue to advise 
top-level ONATOUR management and will assist the Marketing Manager in planning 
and coordinating all marketing activities. Two equipped and mobile stove 
conversion teams will be placed under the supervision of the project-financed 
stove designer and boiler specialist. An e:;perienced brickmaker and builder 
will be hired with project funds to further develop the artisanal/ci;,1ercial brick and 
bakery markets. A vehicle will be purchased and maintained with project 
funding to support the coordination of marketing activities and lcgi;tics. 

D. Supplementary Environmental Analysis
 

The 1984 formative evaluation effort examined project performn;_:e with
 
regard to environmental and natural resource impacts and on-going a!;] proposed
 
reclamation efforts. The report of the applied ecologist, "Envirorr-,ntal
 
and Natural Resources Analysis" (Jeffrey Goodson, REDSO/WCA) and th. report
 
of the agronomist/reclamation specialist, "Reclamation Evaluations"r .an 
Strimbu, Viking Energy Corp.) contain in-depth technical analyses an.' multiple 
recommendations which are under review by ONATOUR and the technical ;-ssistance
 
team. Non-technical conclusions are summarized below.
 

As a result of bog drainage, ONATOUR's interventions have resulted in
 
greatly expanded reclamation potential over pre-intervention conditions by
 
providing agriculturalists (most importantly local farmers) with land which
 
was previously unusable due to high water levels. It has also beer concluded
 
that pressure by local residents in the areas surrounding the bogs to use
 
the land for agriculture and grazing is great. It is highly likely that
 
rapid occupation of the land would spontaneously occur, if permitted, regardless
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of any further ONATOUR or other governmental activity. At Nyamuswaga,
 
reclamation of previously unusable bog areas is proceeding at a very cautious,
 
experimental pace. Since initiation of the draifnage scheme study, local
 
administrators, other authorities and farmers ha've observed initial experi­
mcntal activities, and there appears to be an informal concensus that peat
 
production using a Difco machine does not threaten agricultural production. 
Conversely, by draining and clearing nreviously unavailable areas, the
 
exploitation of peat potentially offers an opportunity to increase agricultural
 
production. Experimental drainage-peat production-cropping activities, 
in.itiated on a pilot basis in 1984, are not considered to represent a real or 
potential source of significant adverse hydrological, agricultural, social
 
and other environmental impacts. The applied ecologist recommended that,
 
after the viability and efficacy of integrated peat-agricultural production
 
have been demonstrated, no large-scale bog drainage occur in the Nyamuswaga
 
Valley until a definitive and cost-effective market for the peat is established.
 
At that time, the area of the bog which would be drained should be commensurate
 
with the amount of land needed to satisfy that demand.
 

Water quality testing was performed during the evaluation at each of the
 
four southern bogs, the Nyamuswaga bog, the Kivogero b'og :and at other stations. 
Data on the southern bogs indicate that no significant water quality deterio­
ration is likely to have occurred or likely to occur in the future as a result
 
of peat exploitation. Additional testing is not considered necessary at these
 
bogs unless water quality problems either are suspected or become apparent. 
Data on the Nyamuswaga bog were collected as baseline information with which 
to compare future information in case water quality problems are suspected of 
occurring. Again, no further testing is considered necessary unless problems 
either are suspected or become apparent or unless significant agricultural 
production involves applications of fertilizers and other chemical additives. 

In general bog management lhas taken into consideration the potential 
adverse as well as beneficial impacts on the environment. Reclamation efforts 
an(! experimentation with integ-rated peat-agricultural production represent 
a positive step that promises to more fully integrate the social and ecological 
a: ;-2cts of the environment.
 

1,. REVISED IMPLEMENTATION PL N 
A. Revised Financial Plan
 

1. Summary Financial Plan
 

The following table indicates the total AID contribution and the equivalent
 
ccr.;tributions of the GRB and the Government of Ireland to the project for the
 
p.. ;od FY 1980 to FY 1986.
 

Sununary Financial Plan
 

($000) 

FY 80-84 FY 85 FY 86 TOTAL 
SOURCE FX LC FX LC FX LC FX LC GRAND TOTAL 

AI) 3,322 3,484 644 881 236 433 4,202, 4,798 9,000
 

GRB - 1,525 - 125 - 125 - 1,775 1,775
 

GOI 1,380 - 45 - 60 - 1,485 - 1,485
 

TOTAL $4,702 $5,009 ;689 $1,,006 $296 $558 $5,687 $6,573 $12,260
 

$9,711 $1,695 $854
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The GRB contribution represents most importantly an annual subsidy
 
to ONATOUR equivalent to ONATOUR's operating shoFtfall. An in-kind contribu­
tion is also estimated for the value of the land- on which the ONATOUR office
 
building in Bujumbura was constructed and for the value of the ONATOUR
 
central storage facility in Bujumbura and infralstructure already in place
 
at each bog site. The contribution of the Government of Ireland (GOI)
 
represents the value of Bord na Mona's participation in the project: tbilbase
 
salaries of the long-term peat production technical team and related short­
term technical services, both long- and short-term participant training
 
in Ireland and home office backstopping. It should also be noted that the
 
total GOI contribution is somewhat underestimated; the GRB has recently
 
requested the COI/BNM to provide additional scholarship training. The request
 
is presently under favorable consideration.
 

2. AID Obligation Schedule
 

Obligations to complete the AID contribution to the project will be
 
provided in FY 1985 and FY 1986. The FY 1985 Operational Year Budget is
 
$1,525,000. The balance of required funds, $669,000, 'will be provided
 
in FY 1986.
 

AID Obligation Schedule: FY 1985 and FY 1986
 

($000) 

Category FY 1985 FY 1986 TOTAL 

Technical Services 569.0 - 569.0 

Commodities 99.5 236.0 335.5 

Demonstration & Promotion 101.5 50.0 151.5 

Training (14.0)/ - (14.0) -!) 

Construction (47.0)1 - (47.0)-L/ 

Nyamuswaga Developmt. 139.7 - 139.7 

Other Project Costs 421.0 383.0 604.0 

Reclamation 55.3 - 55.3 

Project Support Unit 200.0 - 200.0 

TOTAL $1,525.0 $669.0 $2,194.0
 

1/ Represents the reallocation/reprogramming of previously obligated funds.
 

NOTE: All figures include inflation and contingency.
 

The detailed project budget for FY 1985 and FY 1986 is attached as Annex E.
 
The detailed project budget also indicates cumulative obligations from FY 1980
 
to FY 1984.
 

The 1984 formative evaluation recommended to OAR/B that the marketing and
 
financial advisors be relieved of administrative tasks which should more
 
appropriately be the responsibility of either AID or ONATOUR. Recognizing
 
that neitherAID nor ONATOUR are staffed handled all the administrative and
 
logistic support requirements of a 7-member technical assistance team. the
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evaluat Ion mo r(spec if ica ly recommended the estahli Ishment of a Project
Support Unit (PS11) , which ,wasalready under discussion In OAR/B. The 
PSU will relieve tie to advisors of almost all adn i; titrati:vc tasks. 
OAR/B is new settIII 1p the PSU to provide support for all AID-funded 
contractors, to be proportionally funded from several projects in the 
OAR/B portfolio. That portion which will be funded under this project
is estimated to cost $200,000 over the remaining two years of the project. 

B. PrccuremLnt Pli n 

1. Technical Services 

During the remnit.n{, two years of the project, technical services will 
be required in marketi ., finance, peat production, stove design, bog 
reclamation and engineering. The marketing and finance advisors are already 
on board under PSCs, and it is expected that the incumbents will continue 
to provide their services to the project. Extending their contracts will re­
quire a special delcgation of authority from AID/W because the extensions 
will increase the contract amounts beyond OAR/B's contracting authority. 

The peat production, bog reclamation, hydrological. engineering and 
possibly industrial engineering (boiler design) expertise will be provided 
under the terms of the present host country contract with BNM. OAR/B
will collaborate with ONATOUR and BNM staff to prepare anI amendment tc the 
contract, extending the effective period of the contract through the completion
of the project and adjusting personnel requirements in accordance 
with this project amendment and the recommendations of the 1984 formative 
evaluation. REDSO/ESA concurrence will be required.
 

A stove designer entered on duty in March 1985 under a PSC. Any

extension of his contract will be within OAR/B's contracting authority.
 

OAR/B will procire consultahcy services either through PSCs or under
 
the terms of the BNM contract.
 

2. Commodities
 

Major commodity i),-ocurement under the project has been completed and 
remaining procurement ; necessary only to fill in gaps. Types of equipment
will he similar to thn-. already purchased and fall into three primary 
categories: peat produtJon and handling equipr,ent, materials for stoves and 
stove conversions, and vehicles. Virtually a.ll peat equipment has its 
source and origin in L A and and requires procurement waivers. OAR/B will 
prepare waivers for RF!;S0/ESA concurrence and will then prepare PIO/Cs and 
contract directly withl ::uppliers. 

Stove materials ; available either locally or in Kenya. OAR/B
will contract directly -'ith the suppliers, with perhaps some assistance 
from the REDSO/ESA Re.-; ,nal Supply Managemnent Officer in contacting Kenyan 
firms. 

All vehicles purchased under the project have been, and will continue 
to be, of AID Geographic Code 935 origin, with Burundi as the source. 
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OAR/B will preparu wai vers I"or REDSO/ESA concurrence and will contract 

directly with l]cal suppliers for Purchase and delivery. 

C. impl ient"rtion Schedul e 

The following schedule presents the major documentation requirements 

and implementation actions whicn have been completed since October 1984 

and which will be undertaken through the completion of the project in March 1987. 

Date Action Responsibility
 
1984
 
tovember - March Equipment and spa:e parts for 1985 ONATOUR-OAR/B 

1985 production season ordered 

December Stove Designer re-ruited OAR/B
 

1985
 

January-March Training program for mechanics ONATOUR-BNM
 

February Contract for up-country construction ONATOUR-OAR/B
 
signed
 

March Marketing Adviso::'s contract amended OAR/B
 

to extend period of services
 

March Stove Designer arrives OAR/B
 

March Data collected for the competitive ONATOUR
 

energy profile. 

March First phase of Nyamuswaga development ONATOUR-BNM 

study completed 

March - April Boiler spucialist (industrial engineer) OAR/B-BNm 
recruited 

March - May Agronomist/bog reclamation specialist OAR/B 

recruited 

April PP amendment authorized OAR/B-REDSO/ESA 

April Contract signed for workyard construction ONATOUR-OAR/B 

April Brickmaking tear, locally recruited ONATOUR-OAR/B 

and hired 

April First stove conversion team starts to ONATOUR 

work 

April Construction trials started on model ONATOUR 

peat-hurning bakery ovens and institu­

tional stoves 

April Peat analyses arranged OAR/B-ONATOUR
 

Project Grant Agreement amendment OAR/B-GRB 

signed 

May 

April-May 


BNM cont 3ct amended to extend GRB-BNM-OAR/B 

May Participation in the Energy Fair ONATOUR-OAR/B 

May - September 1985 peat production season ONATOUR 

July Second stove conversion team starts work ONATOUR 

August Prototye domestic stove under ONATOURtesting 

August-September Audit of ONATOUR's 1984 financial OAR/B-ONATOUR 

,accounts 
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October - Lecember Equipment and spare parts for 1986 ONATOUR-OAR/B 
produition season ordered 

October-March 86 Training program for mechan ics ONATOUR-BNM 

December Nyamuswaga pilot bo, drainage ONATOUR-BNM 
completed 

1986
 

March Up-country construction completed 	 ONATOUR-OAR/B-

REDSO/ESA
 

April Workyard construction completed 	 ONATOUR-OAR/B-

REDSO/ESA
 

May - September 1986 peat production season 	 ONATOUR 

June Nyamuswaga development study completed 	 ONATOUR-BNM
 

August - September 	 Audit of ONATOUR's 1985 financial" OAR/B-ONATOUR 
accounts 

September - December Final/summative project evaluation 	 OAR/B-ONATOUR
 

1987
 

March Project Assistance Completion Date 	 GRB-OAR/B 

D. Evaluation Plan
 

The final evaluation of the project will be scheduled betWeen 
September and December 1986. The purpose of the evaluation will be to 

-determine the in.pact which peat has had on Burundi's fuc- market and to 
examine ONATOUR's capacity to respond to consumer require. ents, both in the 
production of peat and its marketing to the full range of potential clients. 
The specific terms of reference for the cvanution will be agreed upon 
jointly y OA1R/B and ONATOUR. The evaluatijo; will be collaborativeh' 
undertaken with participation by ONATOUR, tC, Government of Ireland (P'2 
and the CO1 Department of Foreign Affair:2), ('.Af/B and REDSO/ESA. lhe 
evaluation team :il I include expertise in i ,':oeting, peat production, 
engineering, economics and alternative enc r . Up to three w ek, e.i1 i1, 
required to perform the evaluation, includitr.' a document review, interviews, 
site visits and preparation of the report. 

E. Project Authorization and ProjeiL mnt A,,reement 

The conditions precedent included in L; original Project Althori zrit:ion 
and Project Grant Agreement have all. been ,,.iIsfied. No ne.. or additional 
conditions precedent are called for within t context of the amendcd 
project. The original Project Grant Agree:. , (dated August 29, 1980) 
includes thirteen covenants of which four 1 .jting to project evaluiition, 
counterparts and senior personnel , pubI ic t ,an d vehicles and equ ipment 
have been fulfilled. A covenant relating ti,housing at the bog sites has 
been eliminated. The remaining covenants riIating to transportation of 
project-financed commodities, the on-site ;Ies price for peat, long-term uses 
of the peat bogs, compensation for the allo, ition of land for peat production, 
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hiring of local labor, audit, coverage of ONATOUR's operating shortfalls 
and tax exoneration for ONATOUR will remain in forco through the completion 
of the project. No new or additional covenants are'called for within the 
context of the amended project.
 

fie iroject Authorization for this amendment to the project will 
include provisions relating to the increase in life-of-project funding and 
to tic tensions of the Project Assistance Completion Date from March 31, 
1986 to Mirch 31, 1987. 

Fol] o..ing authorization of the project, the Project Grant Agreement 
will be asended to obligate the FY 1985 funds for the project. The 
Amplified Project Description, Annex 1, will also be revised to reflect 
the amended description and revised financial plan for the project. No 
difficulties in negotiating thu Grant Agreement amendment are anticipated. 
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5C(2) PROJECT CHECKLIST 

Listed below are statutory criteria
 
applicable to projects. 'This section
 
is divided into two parts. Part A.
 
includes critEria applicable to all
 
projects. PN-ot B. applies to projects

funded irom ,,pecific sources only:

B.l. applies to all projects funded
 
with Development Assistance loans, and 
B.3. applies to projects funded from 
ESP.
 

CROSS REFERENCES: 	 IS COUNTRY CHECKLIST 
UP TO DATE? JIAS Yes. 
STANDARD ITEM 
CHECKLIST BEEN
 
REVIEWED FOR THIS 
 Yes
 
PROJECT?
 

A. GENERAL CRITERIA FOR PROJECT 

1. 	FY '1985 Continuing Resolution
 
Sec. 525; FAA Sec. 634A; Sec. 

(a) Describe how authorizing (a) CN was submittedto 
and appropriations committees - Congress on 11 March, 1985 and 
of Senate and House have been tbe waiting period has expired 
cr vi be notified without objection. 
concc;.-ning the projct; (b) is 
osi::'.nce within 	 - (b) Yes; funds budgeLed for
(Ope-zLional Year Budget) 	 FY 1985 represent the Operational'
CO y or international Year 	Budget for the projcct.
orga;.;.zati on allocation
 
rep,; r:d to Congress (or nor
 
nore than $3.million over
 
that lIount)?
 

2. 	 FAA I- c. 611(a)(I). Prior to
 
obliiarion in excess of
 
$100r00, will there be (a) (a) 
 Yes; see the amendment 	 to the
engi;;.:ur n, financial or Project Paper.
othli ,)ans nece,sary to 
carry cut the assistance and(b) 	 a- -easonably firm estinte (b) Yes; the amendment to the Project

cost theof tl,, to U.S. of Paper includes a detailed revised 
the i :sistance_.? project budget. 
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3. 	 I2AA Sec, 61.N(a)(2) IL 
further legislative action is 
required within recipient 
country, what is basis for 
reasonable e)pectation that 
such action will be completed
 
in time to permit orderly
 
accomplishment of purposc of 
the 	assistantc:? 

4. 	 FAA Sec. 611(b); FY 1985 
Continuinq Resolution Sec. 
501. If for water cr
 
water-related land resource 
construction, has picoject met 
the standards and criteria as 
set forth in the Principles 
and Standards for Planning 
Water and Related Land 
Resources, dated October 25, 
1973, or the Water Resources 
Planning Act (42 U.S.C. 1962, 
et seq.)? (See AID Handbook
 
3 for new guidelines.)
 

5. 	 FAA Sec. 611(e). If project 

is capital assistance (e.g.,
 
construction), and all U.S.
 
assistance for it will exceed
 
$1 million, has Mission
 
Director certified and
 
Regional Assistant
 
Administrator taken into
 
consideration the country's
 
capability effectivelyto
 
maintain and utilize the
 
project?
 

6. 	 FAA Sec. 209. Is project 
susceptible to execution as 
part of regional or 
multilateral 1roject? -If so, 
why 	 is project not sot& 
executed?' Information and 

wloncurion .assial ce 

will encouraget regional
developinent rw-ograms. 

No ieg'la.tive qtotiol iiii quired. 

Not applicable.
 

Not applicable.
 

Thi.': 	project is not susceptible
 
to:,.xecution as part of a regional 
project. The Government of Ireland 
participates in the project under thc 
terms of a host oountry contract wit

R.TeGIpoieecia
!GRB. The GOI provides techical

carvices and participant training
Ithrough the Irish Peat Board (Bord n 
Mona). 
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7. .AA Sec. 6J (a)1 . Informatioll 
and concl ut: ion;s whether 
project.; will encourage 
efforts of the country to: 
(a) 	 increase the flow of 
international trade; (b)
foster private initiative and 
competition; and (c) 
encourage Cievelopment and use 
of cooperatives, and credit 
unions, a nd savings and loan 
associations; (d) discourage
 
monopolistic practices; (e)

improve technical efficiency
 
of industry, agriculture and
 
commerce; and (f) strengthen
 
free labor unions.
 

8. 	 FAA Sec. 601(b). Information 

and conclusions on how 
project will encourage U.S. 
private trade and investment 
abroad and encourage private 
U.S. participation in foreign

assistance programs 
(including use of private
 
trade char.nels and the 
services of U.S. privcte
enterprise) 

9. 	 FAA Sec. 612(b) 636(fi); FY 
1985 Continuing Resolution 
Sec. 507. Describe steps 
taken to assure that, to the 
maximum extent possible, the 
country is contributing local 
currencies to meet the cost 
of contractual and other
 
services, and foreign
 
currencies owned by the U.S.
 
are 	utilized in lieu of 
dollars.
 

10. 	FAA Sec. 612(d). Does the 

U.S. own excess foreign 
currency of the country and,
 
if so, what arrangements have 
been made for its release?
 

(): 	 The project Is as,;;Isting 
the G(RB's Nat ional Pent Office 
(ONATOUR) to Improve its techilical 
efficiency in exploiting and 
marketing peat as an alternative 
source of fuel in Burundi. This 
represents a new industry and 
commerce for the country. 

A lilited amount of the long­

and short-term technical services
 
will, be procured from private U.S.
 
contractors.
 

The GRB is contributing the 
equivalent of $1,775,000 to 
the project. The U.S. does not 
own foreign currencies which can 
be utilized in lieu of dollars 
for implementation cf the project. 

No. 
The U.S. does not own excess
 
foreign currency of Burundi.
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11. 	 F.A Soc. 601(c). Will the 
projec't utiliX(, coMpetitive
selection procedures for the 
awarding of contracts, 
except where applicable 
procurement rules allow 
otherwise? 

12. 	 FY 3985 Continuing 
Resolution "iec. 522. If 
assistance is for the 
production of any co.nmodity
 
for export, is the commodity 
likely to be in surplus on 
world markets at the time 
the resulting productive
 
capacity becomes operative,
 
and is such assistance 
likely to cause substantial
 
injury to U.S. produceis of
 
the same, similar or 
competing commodity? 

13. 	 FAA 118(c) and (d). Does 

%he project comply with the 
environomental procedures 

set forth in AID Regulation 
16. 	 Does the project or 
prgraam taken into
 
consideration the problem of 
the 3estruction of tropical 
forests?
 

14. 	 FAA 121(d). If a Sahel 
project has a determination 
been muade that the host 
government has an adequate 
sysem for accounting for and 
controlling receipt and
 
expenditure of project funds 
(dollars or local currency
 
generatedI therefrom)?
 

Yes. 

Not applicable. 

The projdct has complied with 
tLe environmental procedures 
set forth in AID Regulation 16.. 
No tropical forestswill be 
destroyed. 

No applicable. 
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15. F!I 9 15 Corntinuino
I o'Ution SVc. 53 6 . is 

dibursetent oif the 
assistance conditioned 
solely on the basis of the 
policies of any mlultilatera: 
institution? 

No. 

B. F'UNDING CRITERIA /"OFlRPROJECT 

i. De'e)opment A Sistance 

Project Criteria 

a. FAA Sec. 102(b), i1],
i13, 281(a . Extent towhich activity will (a)
effectively involve the 

poor in development, by
extending access. to 
economy at local level, 
increasing
labor-ir1 t ersive 
production and the- use 
of appropriate 
technology, .spreading 
investment out from 
cities to small towns 
and rural areasi and 
insuring wide 
participation of the 
poor in the benefits of 
development on a 
sustained basis, Using
tl'e appropriate U.S. 

(a) Peat production on the 
Burund~an bogs is utilizing a mix, 
of labor-intensive and mechanized 
technologies. Local labor is also 
employed to turn, stack, remcve, 
store qnd load peat at the bog
sites. Up to 1,200 local laborers 
are employed during-, the peak of the 
production season. 

institutLiorn,; (b) help
develop coG(ceratives,
especially by technical 
assistance, to assist 
rural anJ iiban poor to
help thc::;clves toward 
better life, and 
otherwise enicourage 
democratic -,ivate and 
local go\cr mnental 
institutioj-1.; (c) 
Sdpport the self-help
efforts of ,7.'veloping 
Countries; (d) promote 

(b)Not applicable. 

(c) The goal of the project is to 
assist the GRB in maximizing the 
effective utilization of Burundi's 
limited energy resources'by deve­
loping an underutilized resource 
peat. This can be considered a 
self-help effort on the part of 
Buruidi. 

-
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te '"_ticjpiLtion of women 
ti natjolla.l eCOllOl i(!f of 

devel oping coUintr Ies and the 
improvc;nent of woe-n~nf's 

;tatu,; , (e) utilize and 

encourage regional 

cooperation by developing
countries? 

b. 	 FAA Sec. 103 O3A, 104 " 
105, 106. Does the -
project fit the 	criteria 
for 	the type of funds
 
(functional account) 
being used?
 

C. 	 FAA Sec. 107. Is 

elaphasis on use of
appropriate technology 

(relatively smaller,
cst-saving, labor-using
ct-svhno ge lhaborusg 
technoj ogiLes that are 
generally most 
appropriate for the
 
small farms, small 
businesses, and small 
incomes 
of the poor)?
 

d. 	 FAA Sec. l10(aL Will 
tihe 	 rccpient countryprovide at least 25% of 
the costs of the 
program, project, or, 
activity with respect to

whch the assistance is 
to be furnished (or is
 
the 	latter cost-sharing

requircent being waived 
for 	a "relatively least
 
developed country)?
 

e. 
 FAA 	Sec.110(b). Will 
grant capital assistance
 
be disbursed for project
for more than 2 years?
If so, has justification
satisfactory to Congress

been made, and efforts
 
for 	other financing, or

is the recipient country 

(d) WiiomeillV1i p~arti.i'iplt(, il tvc;tjIng
and 	 selecting aplroporiat, pt:it
 
,tovus for hou:;vho]d use. 
 Ill general
tie involvement of \,:o0IUnt I 011­
sidered essential to in '::pandvd 
use of pftat. 

e) Not applicable. 

Yes; Selected Develo-3ment Activitle". 

Yes. Tile most appropriate techno­
logics for the scale of exploitation
and for the bog conditions is being
emphasized for peat production in
Burundi. The technologies are a mixof labor- ntensive and mechanized 

means. 

Burundi is a "relatively least 
developed" country. A waiver of 
tile cost-sharing requirement was 
approved by the AA/AFR concurrent 
with authorization of the projcct. 

Not applicable. 
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"relatively least 
developed'? (M.O.
1232.1 defined a capital 
project as 'the 
construction, expansion, 
equipping or alteration 
of a physical facility 
or facilities financed 
by AID dollar assistance 
of not less than 
$100,000, including 
related advisory, 
iiianagerial and training 
services, and not 
undertakeii as part of a 
project of a 
predominantly technical 
assistance character.' 

f. FAA Sec. 122(b). Does 
the activity give 
reasonable promise of 
contributing to the 
development of economic 
resources, or to the 
increase of productive
capacities and 
self-sustaining econcmic 

Yes; the project gives reasonable 
piromise of contributing to the 
development of a relatively new 
economic Xesource (peat), to an 
increase in Burundi's productive 
capacities in exploiting its peat 
reserves and to suppcrting efforts 
towards self-sustainirfg economic 
growth. 

growth? 

g. FAA Sec. 281(b),
Describe extent to which 
program recognizes the 
particular needs, 
desires, and capacities
of the people of the 
country; utilizes the 
couritry's intellectual 

The project is aimed at strengthening 
the capacity of ONATOUR to produce 
and-market peat as a viable alter­
native fuel to wood, charcoal and 
fu"I oil in particular recognition 
o0 the eventual unavailability of 
tOese fuels to the people of 

resources to encourage 
institutional 

BVrundi. The training of 
hfis effectively developed 

Burundians 
ONATOUR 

development; and as a viable institution so that it 
suppbrts civil education kan now participate effectively in 
and training in skills government processes. 
required for effective 
participation in 
governmental processes 
essen.iai to 
self-Iovernment. 

/43J 



Annex B - la8( 8 

-14­

2. Deveo(pment Assistance 
Criteria (Loans Only) 

Project Nov.appltcable. 

a. I.',A Sec. 122(b).
Infornation an conclusion oncapacity of the country to 
repay the loan, at areasonable rate of interest. 

3. 

b. FAA Sec. 620(d). If 
assistance i: for any
productive enterprise which 
will compete with U.S. 
nterprises, is there an 
greeMent by the recipient
ountry to prevent export tohe U.S. of more than 20% of 
he enterpiise's annual 
Loduction during the life

of the loa.;? 
Economic Support Fund Project 
Criteria 

Not applicable. 

a. FAA Sec. 5 31(a). Will this
assistance promote econoimic 
and political stability,? To
the extent possible, does it
reflect the policy 
directions of FAA Section 
102? 

b. FAA Sec. 5 31(c). ill
afsistance under this 
chb-pter be used for
in.:litary, or paramilitary
activities? 

c. F" Sec. 534. Will ESP
Itnds ecused to finance thecc..,'truction of, or the
olration or maintenance of,
o!: the supplying of fuel
fo , a nuclear facility? If 
sc, has the President
certified that such use offunds is indispensable tononproliferation objectives? 
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d, 1.% Sec. GO9. If 
com.-modities are to be 

granted ,Co that sale 
proceeds will accrue to the
 
recipient country, have
 
Special Account 
(counterpart) arrangements
 
been made?
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5C( -- COUNTRY CllEC1'LIS'T 

Listed below are statutory criteria 
afplicable generally to FAA funds, and 
criteria applicable to individual fund 
sources: DevelopMent Assistance and 
Ecoiiomic Support Fund. 

A. 	 GENERAL CRITERIA FOR COUNTRY 
ELI I BILTY 

1. 	 FAA Sec. 481; FY 3985 
Continuina Resolution Sec.
 
528. Has it been determined
 
or certified to the Congress

by the President that the 
governMent of the recipient 
country has failed to take 
adequate measures or steps to 
prevent narcotic and
 
psychotropic drugs or other
 
controlled substances (as

listed in the scheduleF in
 
section 202 of the
 
Comprehensive Drug Abise and
 
Prevention Control Act of 
1971) which are cultivated, 
produced or processed
 
illicitly, in whole or in 
part, in such country or 
transported through such 
country, from being _sold 
illegally within the 
jurisdiction of such country
 
to United States Government
 
personnel or their dependents
 
or from enteing the United 
States unlawfully? 

2. 	FAA Sec. 620(c). If 

assistance is to a government, 
is the government liable as 
debtor or uriconditional 
guarantor on any debt to a 
U.S. citizen for goods or
 
se'vies .,...shed or ordered
 
where (a) such citizen has 
exhausted v.'J-aihle legal
remedies and (b) the debt is 
not 	denied or contested by 
such govern.ent? 

No
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3. 	 FAA Sec. 620(e)(1). If

assistace is ato government, Io 
has 	 it (including government 
agencies or subdivisions) 
taken Zny action which has the 
effect of nationalizing,
 
expropriating, or othervise 
seizing ownership or control
 
of property of U.S. citizens
 
or entities beneficially owned
 
by them without taking steps

to discharge its obligations
 
tcward such citizens or
 
enItities?
 

4. 	 FAA Sec. 620(a), 6 2 0 (f), No
520(D); FY 1985 Continuing

ResoJution Sec 
 512 and 513.
 
Is recipient country 
a
 
Communist country? Will 
assistance be provided to
 
Angola, Cambodia, Cuba, Laos,
 
Sy*ria, Vietnam, Libya, 
or
 
South Yemen? Will assistance
 
be provided to Afghanistan or
 
Mozambique without 
a waiver? 

5. 	 FAA Sec. 620(j). Has the 
 No
 
country permitted, or failed 
to take adequate measures to
 
prevent, the damage or
 
destruction by mob action 
of 
U.S. property?
 

6. 	 FAA Sec. 620(1). has the No 
counury failed enterto ir.to
 
an aqrecment 
 with OPIC? 

7. 	 FAA Sec. 620(o); Fishermer.'s a. N-
Protective Act of 1967, a,
amended, Sec. . (a) Hasithe 
country seized, or imposed any

penalty or sanction against,.
 
any U.S. fishing activities in
 
international 
 waters? 

(b) If so, has any deduction b. NArequired by the Fishermen's
 
Prote tive been
Act made? 
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8. AA Sec. 620(); FY 1985 

'jontiuJngResolution Sec.
58. a) Has the government
of the recipient country been
in default for more than six 

a.No 

months on interest or 
principal of any AID loan tjthe country? (b) Has the 
country been in default for 

b. No 

more than one year on inter:est 
or principal on any U.S. loan 
under a program for which I-he 
appropriation bill (or
continuing resolution) 
appropriates funds? 

9. FAA SEC. 620(s). If NA 
contemplated assistance is 
development loan or from 
Economic Support Fimnd, has the 
Administrator taken into 
account the 
exchange or 

amount of foreign 
other resources 

which the country hes spent on 
military equipment? 
(Reference may be made to the 
annual 'Taking Into 
Consideration" memo: 'Yes, 
taken into account by the 
Administrator at time of 
approval of Agency OYB." This 
approval by the Administrator 
of the Operational Year Budget 
can be the basis for an 
affirmative answer during the 
fiscal year unless significant 
changes in circumstances 
occur.) 

l(J. FAA Sec. 620(t). Has the 
country severed diplomatic
relations with the United 
States? If so, have they
been resumed and have new 
bilateral assistance 
agreements been negotiated
and entered into since such 
resumption? 

Lis
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11. 	 FAA Sec. 620(u) What is the 
payment status of the 
country's U.N. obligations?

If the country is in arrears 
were such arrearages taken 
into account by the AID 
Administrator in determining
the current AID Operational
 
Year Budget? (Reference may

be made to the Taking into 
Consideration memo.) 

12. 	 FAA Sec. 620A; FY 1985
 
Continuinq Resolution Sec.
 
521. Has the country aided 
or abetted, by cjranting
 
sanctuary from prosecution
 
to, any individual group


.which. has committed an act 
of international terrorism?
 
Has the country aided or
 
abetted, by granting
 
sanctuary from prosecution
 
to, any individual or group

which has committed a war
 
crime? 

13. 	 FAA Sec. 666. Does. the
 
country object, on the basis
 
of race, religion, rfational
 
origin or sex, to the
 
presence of any officer or
 
employee of the U.S. who is
 
present in such country to
 
carry out economic
 
development programs under
 
the FAA?
 

14. 	 FAA Sec. 669, 670. Has the
 
country, after August 3,

1977, delivered or received
 
nuclear enrichment or
 
reprocessing equipment,
 
materials, or technology,

without specified 
arrangements or safeguards?
Has it transferred a nuclear 
explosive device to a 
non-,iuclear weapon state, or 
if such a state, either
 
r.eceived or detonated a
 
nuclear explosive device?
 
(ELA 	 Sec. 620E permits a 
special waiver, of Sec. 669 
for iakistan.) 

11 arrears. -Yes 



Annex B - Page 14 

_]sm__A of98l15. 	 Sec. 720. Was Wa s Unknownthe country "epr-c-,(ted atthe MtetinM of 'inisters ofForei.n Affairs and Heads of
Delegatiots of the
Non-Alignjed Countries to the36th Genera.] Assembly of theU. . of Sept. 25 and 28,
1981, and failed to
disassociate itself from the
communique issued? 
 If so,

has the President taken it
into 	account? 
 (Jzeference
 
may be made to 
the Taking

into 	Consideration memo.) 

15. 	 FY 1985 Continuinq
 
Resolutio. 
 if assistance
 
is troma 
the population

functional account, does the'
country (or organization) 
include as part of its

population planning programs

involuntary abortion?
 

16. 	 FY .985 Contuinug.ncq

Resolution Sec. 5 3 0 . Has
the reciient coutry been
determined by the President
 
to have enPaoed in 
a

consistent pattern of

opposition to the foreign

policy of the United States
 

.
 FUNDING SOURCE CRITERIA FOR
 
COUNTRYELIGIBILITY
 

1. 	 DevCEIo4 me t-Asistance
 
CotMptry Crjtci a
 

FAA Sec. 116. Has the
 
DepaBrtment, of State
 
determinedt that this
goverrm'ent has engaged in aconsistent pattern of gross

Violations of
 
internatic;>lly 
recognized

human righir't? If so, can it
be demonstrz 
 ed that
 
contemp.ated assistance will
directly be!efit the needy?
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2. Economic uSport 

CouItry Criteria 

fund No 

FAA Sec. 502B. Has it been 
dOeerminried that the country 
has engaged in a consistent 
pattern of gross Violations 
of internationally 
recognized human rights? If 
sc, has the country made 
such significant 
improvements in. its human 
righits re ord that 
furnishing such assistance 
is in the national interest? 
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ANNEX D
 

Supplementary Economic AnaJyais
 

A. 	 The Economics of Peat in Burundi
 

1. 	Factors Militating Against its Use
 

Three factors strongly militate againsp peat being an economic source
 
of fuel in Burundi at the present time. First, the fuelwood/charcoal
tcrisis" foreseen in the Project Paper has, for the moment, failed to materialize. 

This has resulted from increased accessibility and marketing of existing 
timber - as new roads have been built - and a successful reforestation effort 
undertaken by the Government of Burundi and the donor community. While 
this "crisis" must inevitably occur at some point as population and food
 
requirements increase it may be some years in the future in terms of its
 
ability to impact significantly on fuelwood and charcoal prices and thus on
 
the overall viaoility of peat production. (In fairness, there is considerable
 
controversy over the fuelwood/charcoal situation in Burundi. The crisis may
 
arise much sooner than some expect).
 

Secondly, Burundi currently imports 90-95 percent of its electricity
 
in the form of low cost hydro-electric power from Zaire and plans to develop
 
its own considerable hydro-electric potential. As a result, the pot.ntial
 
market for peat as a substitute for petroleum in the'geperation of electricity,
 
steam and heat is limited in Burundi. Some small diesel generating units are
 
in operation around the country which might be replaced with peat fueled
 
plants but the technical and cost aspects of this remain to be investigated.
 
Burundi also imported over 6 million litres of fuel oil - primarily for the
 
brewery and textile factory - in 1983 and considerable savings are possible
 
if these are converted to peat. At 1983 economic production costs ONATOUR
 
could provide the energy equivalent of these fuel oil imports at a saving of
 
over $660,000 a year at current exchange rates. Over 20 years at 15 percent,
 
such savings have a present value of $4.1 million, an amount likely to be
 
well in excess of conversion costs.
 

Thirdly, peat cannot be used by any domestic cook stove, boiler
 
or artisanal furnace traditionally in use in Burundi. Some technical modifi­
cations have and will be required in all cases and in the case of cookstoves
 
a modification of cultural attitudes and practices will be required as well.
 

That this whole process is fraught with potentia? difficulties of
 
currently unknown, but knowable, dimensions is wc Ul illustrated by the fact
 
that special peat fueled boilers imported by the european Economic Community
 
for use at the tea factory proved unsuitable for the combustion of Burundi
 
peat - resulting in a £nsiderable setback to ONATOUR's efforts to penetrate
 
the industrial market - . Accordingly, research, development and marketing 
costs are likely to be high, raising the economic cost of peat as an energy 
source to an unknown degree. Certainly the unavailability of adequate 
technical advice has proven a major constraint to ONATOUR's ability to 
penetrate the artisanal and domestic market. 

2. 	The Cost of Alternative Fuels
 

Table I below sets out the best available estimates of the cost of
 
alternative fuels in terms of what it would cost in terms of the expenditure
 

1/ 	The problem is further complicated by the fact that the ash content and
 

combustion properties of Burundi peat varies within a given bog such that a
 

portion may be suitable in a given boiler design while the remainder is unsuitab]
 

£ z 
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of economic resources to procure the energy equivalent of a ton of peat.
 
(3 million kilocalories) in that form. (The precise calculations behind
 
these costs are set out in appendices A and B). The data was obtained from
 
GRB documents and conversations with Department'of Forestry and ONATOUR staff.
 

Table I
 

Alternative Fuel Costs-Energy Equivalent of a ton of peat
 

Peat Fr3u 13,622 

Kerosene FrBu 26,415 

Diesel FrBu 26,928 

Fuel Oil FrBu 17,932 

Charcoal FrBu 7,559 

Wood FrBu 3,446 

Several comments on this table are in order. First, the -tonomic 
costs of kerosene, diesel and fuel oil are understated in that the Burundi 
Franc i over-valued. The costs given were calculated 4t an official 
exchange rate of FrBu 120 = $1.00 whereas the equilibrium rate is likely 
between FrBu 145-150 per U.S. dollar. Secondly, the costs for fuelwood and 
charcoal were calculated on a replacement cost basis for bulk deliveries ­
in Bujumbura - only. As these products are sold in smoller and smaller 
units their costs can be expected to be higher by as much as 60-80 percent. 

3. Is Peat Competitive in Terms of Economic Cost
 

Determining ONATOUR's'current economic cost of production Is
 
difficult as ONATOUR's records are kept for financial purposes as opposed to
 
economic appraisal. Table II below accordingly represents an attempt to
 
convert ONATOUR's 1983 records of financial performance into a form that will
 
provide an estimate of economic production costs. In order to do this, certain
 
1983 capital expenditures have to be spread out over time and som estimate
 
of the contribution of pre-1983 capital stock to 1983 production has to be
 
made. The methodology for doing this is set forth in the notes to the table.
 

With total economic costs of FrBu 181 million and a total production 
of 13,292 tons in 1983, ONATOUR has an economic cost of FrBu 13,622 per ton. 
Comparing this with the alternative energy costs of Table I it is clear that 
peat is economically competitive with petroleum based fuels. As has already 
been noted there appears to be scope for considerable savings by substituting
 
peat for fuel oil used largely by the i.rcwery and the textile industry. An 
investigation into the conversion costr; and technical problems associated with 
such a substitution (along with an examination of the costs and problems 
associated with a switch to hydro-electric power) should be undertaken as
 
soon as possible and appropriate decisions taken on the basis of the results.
 
Such a substitution, it should be noted, would provide ONATOUR with a market
 
for over 18 thousand tons of peat per-annum.
 

51 
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The competitiveness of peat with fuelwood and charcoal is more
 
problematic. The costs shown in Table I for these energy sources are bulk
 
costs and the costs paid for these commodities Py smaller users are likely
 
to be 60-80 percent higher. Thus, in the case of charcoal at least, ONATOUR
 
might well be able to compete in some markets,#particularly if the GRB would
 
act to promote economic prices for charcoal. It is well to remember too
 
that the cost figures for fuelwood and charcoal represent an overall national
 
average. In some areas of the country there are shortages of timber which
 
would, in relation to energy demands, raise the cost of fuelwood and charcoal 
well above tile levels of Table I. A possible example of this sort of situation 
seems likely to arise in the case of the GRB's efforts to produce heat-cured 
tobacco in Northern Burundi. Such tobacco requires a very large amount of 
fuelwood for the curing process but the area that has been chosen is far 
from an assured fuelwood supply. ONATOUR, if it can plan adequately for the 
technical problems of peat combustion in curing barn furnaces, may well be 
able to capture this market to the tune of about 15,000 tons of peat per year. 
Overall, it seems advisable for ONATOUR not to attempt to compete with 
fuelwood and charcoal across the board in all markets but rather to seek out 
those situations where the location of its bogs, and the local fuelwood/charcoal 
picture, give it a competitive edge. Central to ONATOUR's capacity to do this 
is an in-house capability to deal with the technicalproblems of peat combustion 
in various uses and a marketing and analytical capacity!to identify such 
situations. 

While Table II provides what is believed to bu a reasonably accurate
 
picture of the value of the economic resources used in 1983 to produce a ton
 
of peat, it is unlikely that the use of such resources has been minimized.
 
ONATOUR is thought to be functioning well below capacity and, if thiF is
 
the case, a considerable improvement in the economic position of peat vis-a-vis
 
other energy sources may w'-ll be possible. Since ONATOUR is already producing
 
well iu excess of what it is Ale .o sell, such improvements in efficiency
 
will depend upon its ability to find new markets.
 

In a very real sense, ONATOUR is caught "between a rock and a hard
 
place". It will find it difficult to compete in the market place at large
 
unless it can use its resources efficiently to attain maximum production ­
economies and hence the lowest possible price. At the same time it will find
 
this difficult to achieve unless it can rapidly expand its market. Accordingly,
 
a switch by the brewery and textile factory to peat, the capture by ONATOUR
 
of the large market potential of the tobacco industry and possibly the development
 
of agricultural uses for peat are likely to be critical to its success. With
 
good management, an aggressive marketing strategy-coupled with adequate
 
technical support - and GRB supporc, peat has a reasonably promising economic
 
outlook today. In the absence of same, peat's economic potential vill shift to
 
cz-me point in the future when the cost of alternative energy sources rise such as
 
to give peat a greater competitive edge during its infant industry phase.
 
The next year or two of the project will be critical to the ultimate outcome.
 

4. GRB Policy and Peat
 

GRB energy policy is unquestionably important to the future of ONATOUR
 
and peat production in Burundi. If the GRB is serious about peat it should
 
continue to give ONATOUR access to the institutional market it controls. It
 
should also support studies of the conomics of substituting peat for fuel oil
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and its use in tobacco curing. More importantly, if these studies reveal
 
peat to be the most economic energy source, it should take steps to ensure
 
its use. The views of the CRB in this regard should be explored as soon as
 
possible.
 

The GRB may also wish to consider revising its pricing policy
 
with resipect to harvesting timber for use as fuelwood and in charcoal 
production. Today, because the extraction fees set are low, both fuelwood 
and charcoal sell far bielow their replacement costs. Accordingly, the GRB 
lacks revenues with which to sustain the reforestation effort and peat finds 
it that much nore difficult to compete in the market place. Revising the
 
pricing policy ;,ould nc doubt be fraught with political difficulties both from
 
the point of view of producers and consumers. Again the views of the GRB
 
should be ascertai-aed as soon as possible.
 

B. Estimated Forest and Reforestation Savings from Peat Production
 

Table III clearly reveals that, in terms of actuai sales, peat has contributed 
to date - very little in terms of the preservation of Burundi's forests. 
Based on what might be achieved with a strong marketing effort backed up 
with appropriate levels of technical support, however, it has the potential to 
make a very large contribution. As population grows along with the demand for 
food, agricultural land and energy peat will, at some point in time, play
 
a critical role in the economical and environmental life of Burundi.
 

C. Overall Economic Appraisal
 

ONATOUR is currently producing much more than it can sell and has the
 
capacity to produce more than it is currently producing. Accordingly, while
 

increasing production efficiency is certainly possible, ONATOUR's major
 
problem at the present time is'in the area of marketing and sales. Only when
 
peat is sold in the marketplace is value created or savings vis-a-vis
 
alternative energy sources actually achieved.
 

Given the technical problem of burning peat, competition from cheap
 

hydro-electric power and from fuelwood and charcoal that are currently priced
 

in the market below their replacement cost it is difficult, if not impossible,
 

to realistically forecast what might be achieved in the way of sales (creation
 
of value) over the next few years. Accordinly, peat's value to Burundi's
 

economy remains largely unknown at the present time.
 

Certain elements on the cost side remain uncertain as well. Technological
 

problems remain unresolved and conversion costs are unclear as are the marketing
 

costs ivolved in convincing consumers to switch. The speed with which ONATOUR
 

can save on costs through improvements in internal efficiency and by becoming 

ivxependent of external technical assistance is also uncertain. As a result 

cf these problems on the value and cost side, it would be spurious in the 

extreme to attempt to calculate an Internal Rate of Return for the remaining 

.ife of the project under the revised project design. It is to be hoped, 
aowever, that many of the answers and insights necessary to the calculation 

of a reliable Internal Rate of Return will be discovered over the remaining 

two years of the project as such an IRR will unquestionably be necessary before 

follow-on assistance can be considered. Indeed, much of the effort between now 

and March 1987 will be focused on such issues. 
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In the absence of a realistic Internal Rate of Return it still 
seems advisable to proceed with the revised project over two more years. 
Substantial resources have already been committed and a large number of 
problems have been overcome. Though large elem±nts of ONATOUR's future 
remain unclear, it seems very likely that thes uncertainties can be 
resolved over another two years of operation provided that efforts and 
priorities are redirected. Even if ONATOUR's prospects are found not to 
be bright in the short run with respect to large-scale peat sales, ONATOUR, 
at a minimum, sl,'uld have the capacity to keep peat as an active if small 
element in Burundi's energy picture. This would not be an unimportant 
contribution as peat is certain to be critically needed at some point in
 
time in the future Lf Burundi.
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Apoendix A 

Derivation of Comparitive Fuel Costs 

Ke:osene 

User price loss Laxes (ransfors to 

Kilocalories pnir li.tr 8,677.7 

Cost of 3 million kiloca]Ol-J~e 

(ton of peat equi.valcnt) 

GRB) FrBu 

FrBu 

76,1408 

26,415 

Diese 

UsOr price less tax.,_s (transfers to 

Kilocal.ories per" lit-e 9,130.43 

Cost of 3 million kilocalories 
(ton of peat equivalent) 

GRB) FrBu 

FrBu 

81,955 

26928 

k'ue:l Oil 

ULfser price less taxes (transfersto GRB) FrBu 54.575 

Kilocalories per litre 9,130.43, 

Cost of 3 ,fil.lion kiloca.or:ies 

(Lon of peat iquivalena:) FrBu 171.93:­



Apoendix B 

Assumotions for Calculation of Fuelwood and Charcoal Costs 

Fuclwood
 

A hectare of land costs FrBu 60,000 to replant. On average,
 

over twenty years it will yield 8.5 cubic ri' ters of wood each year. 

Discounted at 15 percent, this production hns a "present value" of 

53.20 cubic meters. When pnoduced each yea: the 8.5 cubic meters
 

will have a harvasLing and marketing cost on: PL'Bu 11,331. Over 

20 years those costs, discounted at 15 percont, have a present 

value of Fr3u 70,925. Total (Present Valu,) cool: of 53.20 cubic 

meters of wood is thus TrUBu 130,925 or FruM. 2,461 pe: cubic meter, 

or iTrBu 2,461 per 650 kilograms or VrBu 3.',; per kilo. At 3,300 

iK"would t:aoe 909.09 kilos of fuelwoodkilocalories per kilo to 

produce 3,000,000 %ilocalcrios (the energy a quivlent of a ton of 

peat) and this would cost FrBu 3,445.45.
 

Charcoal
 

A hectara of land costs FrBu 60,000 to replant. On average, 

over twenty years, it will yield Fr cubic meters of wood each 

year which can be converted into 739.3 !kilo3 of charcoal. Dis­

counted at 15 parc:ant this production has .-present value of 4,94t0.5 

the iS9.3 i|.os charcoal ALI.W. of!.ii.o! . Wh-.-n proW 1cod each year, 

have product.ion MA(l warh.'t~i.ng cos t. o - Fri.u 4,735.80. Over 20 yaii,,cs 
.-


these co.st-., .ii unt" a;: 1.5 pnetcoent, h av: a present valu of 

Fr.u 29,643. Total (Presant Value) coT og 1,94.0.5io; of" cAMC. 

coll is thus V.A;" 3,q3),643"or F.'r1u 18S.11 per kilo. At 7,200 Kil. 

calovie,; per ki].o, 116.7 Milou of charcoal ;il..l be required to 

[,.rCou(a 3,000,000 h i..ocal.(rias (th,.nenergy eaquivalenlt of a ton of 

peat) aud cc:t 7,553.94. this.woulid r'f:Ru 
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ANNEX E
 

DETAILED PROJECT BUDGET.
 

CATEGORY 


TECHNICAL SERVICES
 

Long-term
 

Marketing Advisor (PSC) 

(2/81 - 3/87)
 

Admin/Financial Advisor
 
(PSC)(5/82 - 5/86) 


Stove Designer(PSC)
 
(3/85 - 9/86) 


I /
 Bord na Mona Contract!

(8/81 - 3/87) 


Short-term
 

Gasification (1pm) 


Ag.Peat Spec.(45 days) 


Water Evaluation(l pm) 


Other 


SUB-TOTAL 


COM4ODITIES
 

Conversion Equipment 


Peat Production Equip. 


Lab. Equipment 


Misc. Equip. 


Vehicles 


SUB-TOTAL 


DEMONSTRATION/CONVERSION
 

Skilled Labor(3 teams) 

Construction Materials 


Publicity Costs 


Peat Analyes/tests 


SUB-TOTAL 


($000)
 

Obligations
 
FY80- FY 84 


355.0 


490.0 


41.0 


775.0 


14.0 


-


-


92.0 


1,767.0 


-


1,231.0 


-


520.4 


573.8 


2,325.2 


-

60.0 


74.2 


20.0 


154.2 


FY1985 


85.0 


27.0 


95.0 


302.0 


25.0 


15.0 


10.0 


20.0 


569.0 


55.0 2/ 
(107.0)-


26.0 


11.5 


114.0 


99.5 


51.0 

48.0 


-

2.5 


101.5 


FY 1986 TOTAL
 

- 440.0 

- 517.0 

- 126.0 

- 1,077.0 

- 39.0
 

- 15.0
 

- 10.0
 

- 112.0
 

- 2,336.0 

60.0 115.0
 

176.0 1,300.0
 

- 26.0 

- 531.9 

- 687.8
 

236.0 2,660.7
 

25.0 76.0
 
25.0 133.0
 

- 74.2 

- 22.5 

50.0 305.7
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TRAINING 

Short-term,third country 109.3 (14.0)- - 95.3 

SUB-TOTAL 109.3 (14.0) - 95.3 

CONSTRUCTION 

ONATOUR office 418.0 - 418.0 

Up-country housing & 
offices 315.0 (77.0)F 238.0 

3/ 
ONATOUR hangar 350.0 (105.0)- - 245.0 

Bog site hangars & 
workshops 30.0 135.0 - 165.0 

SUB-TOTAL 1,113.0 (47.0) - 1,066.0 

NYAMUSWAGA DEVELOPMENT 

Construction - 27.0 27.0 

Tools & Equipment - 1.0 - 1.0 

Soil analyses - 8.5 - 8.5 

Equipment 0 & M - 78.2 - 78.2 

Local Labor 100.0 25.0 - 125.0 

SUB-TOTAL 100.0 139.7 - 239.7 

OTHER PROJECT COSTS 

Contractor Housing 
rentals 415.8 170.0 140.0 725.8 

Office support 70.0 23.0 10.0 103.0 

Vehicle O&M 437.7 128.0 130.0 695.7 

Administration/local 
staff 263.8 100.0 103.0 466.8 

SUB-TOTAL 1,187.3 421.0 383.0 1,991.3 

RECLAMATION 

Peat Analyses - 15.0 - 15.0 

Local labor 50.0 - - 50.0 

Farm Equip. &supplies - 18.0 - 18.0 

Misc. Expenses ._ 22.3 - 22.3 

SUB-TOTAL '0.0 55.3 - 105.3 



- 3- cont.
 

PROJECT SUPPORT UNIT 
 - 200.0 ­ 200.0
 

SUB TOTAL 
 - 200.0 ­ 200.0
 

GRAND TOTAL $6,806.0 $ 1,525.0 $669.0 
 $9,000.0
 

1/ 	Allowances rnd administrative costs associaced with the assignment of 
I Production Manager, 3 Master Mechanics, 1 Agronomist, 1 Drainage 
Engineer, 1 Boiler Specialist and short-teLui specialists between 10/84 and 2SV, 

2/ 	Represents the reallocation/reprogramming of previously obligated
 
funds.
 

3/ 	Represents the reallocation/reprogramming of previously obligated

funds because of the devaluation of the Burundian franc which resulted
 
in actual bids lower than the estimated costs of the construction.
 

NOTE: All figures include inflation and contingency.
 


