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I. DBACKGROUND AND RATIONALE FOR PROJECT AMENDMENT -

A. Background of the Project

AID's support to the Government of Burundi's (GRB's) National Office °
for Pecat (ONATOUR) was initiated on a pilot basis in August 1978. Under the
Africa Regional Accelerated Impazt 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 fuei 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,
vho 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
encrgy resources by developing an underutilized resource - peat. The project
had two purposes ! (1) to conserve the country's forestry reserves by
increasing the avallability 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 the project purposes within the five-year period of the

project, August 1980 to September 1985 (though recently extended to March 1986),

would have a positive im.uct 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 supposedly 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 purposesi

. Trained ONATOUR staff;
. Improved ONATOUR management capability;

N
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- Resolution of technical questions concerning,
production mcthods and houschold stove technolouy;
and !

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

The experimental nature of many aspects 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 projectcd outputs,

The Market:

The decreasing availability of wood and subsequent
rapid escalation in the price of fugl 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.,

. #sfuel wood and charcoal became less available and
more expensive, the urban dweller would be obliged
to seek an altevnative fuel source. Peat would be
the most logical substitute.

. Projected increases in the price of fuel wood and
charcoal would place the market price of peat approx-
imately 10% below the »rice of charcoal by 1981.

The price differential wounld widen dramatically, in
favor of peat, by 1985.

. Given the consumer's finoncial incentive to purchase
peat rather than cther a’ternatives, a target of
converting 60 percent of Lujumbura's households to
the use of peat by the scheduled completion of the
Froject appeared realistic.

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

. The existing transport-v: ~lesazle-retail chain for
charcoal and wood would .(lso L2 utilized for peat.’
This would minimize expcrise 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 rperation, maximizing the sale of peat from
the bog site.
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Production and Stove Technologice

. The proposed peat-macerating equipment would
be found appropriate and ndaptab%L to the bog
conditions in Burund..

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

GRB Support

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

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

B. Project Pevformauce to Date

1n designing the projcet, AID and ONATOUR estimated requirements for
speeialized 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 demand for the new product, Under personal services
contracts (PSCs), AID recruitced 2 marketing advisor (filled since February
1681), a financial advisor (filled since May 1982) and an administrative
advisor (filled from March 1982 to May 1984). To direct peat production
on the bog sites, a sowevhat unusual arrangement vas agreed to betwcen Bord
na Mona (BNM), which is the Irish Peat Board, the GRP and AID. Under a host
country contract finmanced by the Irish Government and AID, let in August 1961,
Bord na Mcna has provided the services of Irish engineers, fitters (master
mechanies), and surveyors, For technical problem-sciving, both AID and Lord
na iona have provided short-term services in engine: ving, consumer marketinv:,
cocial analysis, stove design, construction, privavc sector development an.t
cveluation,

After ncarly 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 satisfactorily resolved.
Others, however, especially in the areas of market:i. and stove technologics,
continue to require attenticn.

ONATOUR is now fully staffed with qualified ar: competent senior

- management personnel who are accorded sufficient 1l.: .2y to make policy and

operational decilsions based on sound business praci’..s. The senior
management staff is directed by the Director Gener: ~nd two assistant
directors, one for administration and finance and ti. other for technical

and commercial services. The managerial staff totats 28, and six of seven
department chiefs have university degrees in such ficlds as econonics, mining
and engincering, law and ecology. Two senior staff members are presently
studying business administration and civil enginecring in Ireland. There

are also 120 staff emplovees, including four bog managers, two sub-~forenen
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anc four mechandvs, A conplement of 518 day-workers, prinarily camploved
druring production scasons; provides manual labor at the bop cites and at
ONATOUR's eentral peat stovage facility in Bujumbura. With this personnel
erganization plus a fully functional central headquarters (877 financed with
AID project funds) and office, storage and maintenance facilities at each of
the bop sites, ONATOUR now has cthe institutional infrastructure to carvry

out its mandate: the exploration, exploitation and commercie!ization of

penal reserves in bBurundi.

The CRB has met, and ceontinucs to mect, ite financial cbiigations to
ONATOUR on a regular and timely basis, The GRB's subsidics te meet ONATOUR's
vperating shortfalls total the equivalent of $1,775,000 to da'i. This is

favorably ecompared to the estimate of $1,089,000 vhich wie co

the design of the project.

rulated in

The technology of peat preduction, adapted to both Burundi's bog
conditions and market needs, has been tested and is now in larpe-scale
operation. Vith the arrival of peat macerating machinery and tractors from
lrelend, the arrival of the 1rish technicians and ONATOUR's recruitment
o counterpart personncl and manual labor, peat produgtion commenced in earnest
in 1082, Burundian nationuals arc continuing to be trained in all aspects

ol bog manzgement, peat production and machinery maintenance.

Production

in 1684 totalled more than 13,000 1f, and production capacity is now estimatad
at 25,000 MY per year., The only mojer constraint to expnnding oroeduction
veyond the present level lices in the capacity of the market te absorb

Incrcased volune,

At prescnt the market demand for peat is being adequately met by production

from four southern bogs: Ijenda, Gisozi, Matana and Gitanga.

1f sales volume

increases, however, it is obvious that production from the southern bogs alone
vill be insufficient to mect demsnd. The vast, untapped pcat reserves of the
Ryamuswaga Valley - estimated at 4-5 million tons - present a logical targost for
cxpanding peat production. Currently less than 10% of the valley's surface

arca of approximately 1,300 ha. is under agricultural production. Most of

the surface arca remains unexploited because of high water lcvols and

scasenal flooding. Additional conciderations supporting the

peat reserves include the superior cuality of Nyamuswaga puect,

savings te bLe derived in supplving puat to ONATOUR's rapidi-

northern marlete and lower production costs resulting frowm i

of production in one lare beg.

In the course of considering development of the Nyanie -
peat exploitation in 1982-3, scveral critical issues surfecos:

feasibility of peat producticn, the environmental impact on
the valley's high agricultural potential. To address these
two-ycar, prcject-funded study of the valley basin was initd.
In the fivst phase of the study topographical, hydrological/:
geotechnical and related field test data arce being collected
1n the second phase of the study, these data will be used to
technically and environmentally sound drainage scheme for th
permit the efficient praduction of peat cver the long term i

velopment of those
rhe transport

, snding
concentration

Valley for
the technical
region and
S2rns, a

in June 1983.
-zorological,

d analyzed.
zduce a

v~1ley which will

t¢ assuring

that agricultural development, both upstream and downstrean o!f the production
area, will not be adversely affected., The scheme will also provide for

reclamation of the bog for agricultural purposes following pco:

t extraction.



The study Is progressing well to date. An extensive topographical
survey of the valley was completed in  June 1984, The required geotechnical
vorl vas completed in August 1984, and during July-September 1984, a pilot
drainapgce scheme was implemented. A total of 12.2 kilometers of drains was
inutalled covering an area of 38 hectares. Production tests were conducted
on five pilot arcas, and 88 tons of peat were extracted. In considerinn
the agricultural potential of the valley, tests were also initiated to < . ~rmine the
feasibildity of integrating peat and agricultural production. Farmers in tuo v
comunes were encourazed to cultivate rice on an additional 39 hectares wvhich
were prepared as drainage test sites. Progress of the rice crop is beins
clogcly nonitored. Detailed analyses of rainfall and water level and fleo
measurements were started in October 1984. Finally, the flrst-phase report,
"Nyamuswaga Develorment Tlan: Proposals for Ficld Work and Experimentation
in tne Upper Nyamuswaga Valley, 1985" was completed and presented in March
1982,

Ae discussed above, the urban domestic houscholder had been identified
as the tarpet customey ifor peat. The design, mass production and dissemination
of & leu-cost, socially acceptable and technically sodnd peat stove was
agreed te be the key to penetrating this warkot. By June 1982 several
portcble ctove prototypes had bheen developed ond laboratory-tested under the
directicen of the Marketing Advicor and scverci short-term stove specialists.
In sy 1900 an agoresoive promotion and publicity campaign was launchoed to
incrcone  the wrban Lonscholders' avarcness wal acceptance of peat as a
viable demesvic fuel. To encourage houscholders to try peat, a “"free"
peat stove was offerced with cach initial purchase of peat. ONATOUR's
marketing stalf made regular home visits to all new customers to personally
explain and demonstrate proper peat utilizatien., Peat use demorstrations
vere nlso conducted at bhujumbura's public mericts. Customers' questions
were eddressed and objections carefully noted. Billboards were constructed
and publicity spots taken on the radie aud in the ncwspaper. To ensure
the houschelders' ready access to peat, salcs stands (kiosques) wvere
erected at local markets., Free household delivery of peat was also provided,

in

After 16 wmonths of the domestic mariet compaign, more than 1,000 ;.
stoves had been distributed, and 320 individua) houscholds had experincs:
wit peat as a fuel source. Thousands of alditionsl households had = !iv - sed
the v of peat. Dowcestic sales during this poriod totalled 60 MT.
Unfortunstely the attrition rate of the enrly adopters was very high.
Analyses of data indicate that less than one-third of the households
repeatcd their initial purchase of peat. Six months following the iniili.
purchase, only 8Z of the carly zdopters continucd to use peat. This fig

fell to 37 after a period of 12 months., On an average, a {amily had urc.

117 kilos eof peat over a period of nearly tvo months before discontinuisn

its usc.

Although the domestic campaign was unsuccessful in significantly c:.. - :ding
sales, the experience provided ONATOUR with important insights into the
behavior of the urban houschold fucl market. The urban population is
surprisingly willing to try both peat and the peat stove. While the urb. u
householder is very cost-conscious, price iucentives alone will be insufiicient
to convince him toe use peat. Further improvericnts must be made in the product,
packaging and durability of the peat stove, FProduct distribution, servi<c and
personzl client contact will also be essential elements in off~setting tle
fuel wood/charcoal trade's present hold on the market.



C. Ratjonale for the Project Amendment

1o the eriginal design of the project, peat production and marketing
tuipets were propoucd which have proven, after four and a half years of
implementation experience, to be unrealistic within a five-year timeframe.
Iw addition, some of the project assumptions on which the targets were based
have not proven valid. On the other hand, and to the credit of the original
project desipgners, the potential liwdtations of successful implementation
within only five ycars were recognized and discussed:

In the course of design, 1t became increasingly evident that
there Is an cvperimental 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 precduction technology is much more certain, a
question remains about the adaptability of semi-automatic peat
racerating machines te the bog conditions in Burundi. 1In
addition, there are uncertainties regarding other aspects of the
project -- ability te link up with the charceal transport-whole-
sale-vetail cheing concern with ONATOUR staff's acceptance of
the propescd epevating philosophy; concern for the ability to
develop a Jowr-cost cooker/stove, the artisan vorkshops that will
nanuifacture ir and a public willing to purch-r-e it; and most
ipportantly, an uncertainty that price inecntive will be
sufficioat te convert the potential consuncs: of peat from wood
and chareanl (PP, p.1%)

Although the impertance of the urban domestic mnvket is unchallenged,
..+ there are other markets which will account oy the bulk of

peat sales during the initial years. Thesc include the artisanal/
comrercial (balkeries, brick manufacture, lime kilns), institutional
(armed forces, hospitals, missions) and industrial (tea factories)
markets. (PP, p.l1l1)

Two formative evaluations of the project have been undertaken. The
first was complutud in Deecember 1982, The second wig coempleted in
September 1984 ond ciamined implementation progress to dare from various
prrspectives: ir-vivutional, financial, econcmic (peat muvketing program,
pricing policy. «icl), and techuical (peat production, reclzimation and
cnvironment—eco o), In addicien to its specific ivple . entation-related
recommendations, the cvaluation team concluded that the Fioject Paper should
be 2mended to redefine the project's purpose, outputs and inputs to reflect
more accurately whut activities are being undertaken novw ond what will be
accomplished buticen now and the end of the project. Concurring with this
recommendation, and in collaboration with OXATOUR and the technical
advisory team, the Office of the AID Representative to buruundi (OAR/B) has
prepared this amendment. Based on a realistic assessumoent of the status of
implementation and future planning, including growinz interest by other
donors in supporting ONATOUR's mandate, this PP amendment also justifies
an extension of the Project Assistance Completion Date for one year, from
March 1986 to March 1987, and a final increment of funding.

10



e DLECRITTION OF THE ANENDED PROJECT

Ao Project Goel and Purpose

The goal of the project remains valid and appropriate: to maximize the
¢ifvetive utilization of Burundi's limited encrgy resources. A ncasure of
voal achicevement io simply the inereased usce of peat as an alternative form
ol cnerpy, which can be verified by analyzing peat production and sales
statistica., 1t is assuned that the GRB will remain committed to encouraging
the usge of peat as an alternative to wood, charcoal and fucl oil. The original
purposes of the project have been re-evaluated in light of implementation
exporience.  The redefined purpose is now more explicit and accurately reflects
the direction which the preoject is now taking and will take over the next
tvo years: to strengthen OSATOUR's capacity to produce and aggressively market
peat 2s an alternative fucel, congidering all possible markets but initially
cenceatrating on those in vhich peat is nosp cost-competitive. By the end of
the preject, in March 1987, the following conditions will indicate that this
purpese has been achieved:

- ONATOUR wwill be fully functional with a trained munaperial
and technicenl staff;

- can effective, sppreesive pear marketing strategy will have
been developed and £ initial campaign will have been
launched; and

- peat production and reclamation efforts will be centinuing
smoothly.

Arsamptions for achieving this purpose are that (1) the use of pest proves
acceptable to both commercial znd domestic consumers, (2) the combustion
properties of Burundi's pezt will prove to be of sufficient quality te make
it an cconomical fuel alternative in all potential market segments ¢

(3) vevenuce from peat selos vwill cover ONATOUR's eperating cocts,

L

A revised Logical Froncwork is attached as Annex A,

B. Conceptual Fyawm.o:rh and Methodeleogical Approach

As discussed above, thi original design of the project wes based on
couptions and implementaticen parameters which have not proven to bhe valid.
int noct specific, and perhape critical aessumption on wiiich the preject was
ned vas that wood aund charcoal would, within five yeusrs, become
warinely scarce as a couvce of fuel and, concurrently, increasingly
., iufive to the consumer. inis has not prove to be truc.  Impleuentavion
of the project will thereiorea new be redirecrted towards nowv and more
reclistic marketing and preoduction targets.  ONATOUR's approach in both
aveas must be revised to deal with the reality of the wood/charcoal market
in Burundi today and in the necar term. ONATOUR's methodological approach
will be three-pronged:

.

(1) to maximizc sales volume by introducing peat to as many
different kinds of clicnts as possible and especially ro 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

"



Wicher priority, cnd yecognized in the original design of the project,

i asiuriog o steady demand for the pruduct among the institutional,
artissaal/copmercial and industrial market segments.  This will not only
Serve Lo stabilize and probably significantly inercase the present demand
for pceat tut also provide an assurcd revenue baqe for ONATOUR., ONATOUR
must make its best effort at least to break evén financially in case the
GRB ¢ unable to meer its operating shortfall at some point in the future.
It s dmpertant to note, though, that ONATOUR has come close to covering
its oprratiup costs with {ts revenue from peat sales in each vear since
1982

(2) In order to maximize sales volume, it will be necessary
to build a capability within ONATOUR to respond Lo requirements for
wood/chnrcou]—Lo-peut conversions, delivery/services and financial and
technica) support to enable ONATOUR to compete in a price-conscious market.

A4 discuseed thove, wood and charcoal continue to remain in abundance
and ecntdnnee to be sold av acceptable pricds. To penetrate the existing
tueryy vorbet, CRATOUR must cherefore develop additional, appropriate marke:
incentt to convince the energy censumer to svitch fo peat as a primary
source ¢i fuel.  1u short, ONATOUR is now challenged with creating demand
ror it sredact in dircct market competition vith fudl wood, charcoal,
clnuirikl'v, fved eil, biepss, cte.

catinue peat develouvnent and producticen operations.

Th enent of CRATOUR's approach is cscential to meet a groving
markot i Cfor p=at.  1f several additional larger consumers are drawn
frem the wetrinl and instditutional and/or crtisanal/commercial market

SEPTLNT
only su-if
areas of

munt be prepared to miet the demand. This will mean not
preduction capacity at the southiern bogs but also brinping
anuswaga Valley boy into comtcrcial production.

The significent variable in this methodological approach is the price
of wood., Veoad-pricing studies, undertalien by ONATOUR in coordination with
other worsy hove identified the actual costs of wood replacement. These
studicn oo baen provided to the minictere of the Ministry of Public
Werie, 7, ooy oana Minee and the Ministry of Vater and Tereste, supported by

Loy : OAR/B. Bascd en tLis information, the GRB is considerio.

e in the cost of vrod-cutting licunsas ONATOUL and
to monitor the weod price situation c]usely.

nising progress to datc, the frank appraisal of problems

] : ronted and the investzent of financisl and technical
resciress vhich bave been provided to date, it is in AID's interest to assist
CUATOll fu o rodirvecting ite efforts and undartaking its new, pragmatic
methedo el approach. To achieve the new mavketing and production targets
will te' oo wn r.o than origlaally estimated. As the project outputs have
becn juailuned, it is now estimated that implementation must proceed over

the nest ive yearg, until March 1987. There is also the strong possibility
that witiiiu the next tuo years, and especially if OWATOUR is successful in
implement iy ite approach, other donmors will become interested in supporting
the use ¢of pont. MNorve specifically, the USDP may support ONATOUR's recent
initistives in the use of peat in agricultural production in terms of both
bog recirnition and os a soil conditioner with fertilizer additives. Also
the World Ranlt mav rcan-finance the conversion of at lecast one industrial

1
v
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Speration e the wse of peat, especially If cenvinced that URATOUR can provid
technicd ! back-up wnd problem=solving and a reldiable supply of high quality

peat,

C. Readipned Froject Qutputs and Inputs

ONATOUR, OAR/B and the technical advisory tcam agree that the folloving
cutputs accurately reflect the current status of project implementation
since the beginuing of the project and wvhat can be accomplished by the
scheduled completion of the project in March 1987.

1. On-the-job, third country and U.S. training provided to ORATOUR's

mianagerial and technical staff in: marketing, financial
management and analysis, bog management, mechanics, quality

control, laboratory analysis, engincering and stove
conversions

Major emphasis has been, and will continve to be, placed on U.S., third
country and on~the-job training, especially the latter. A listing of
ORATOUR's managerial and technical staff, including their levels of formal
e¢ducation and the type of training vhich has been provided to them through
the project, is attached as Annex C. By the end of the project, the following
STOUR personnel will have been trazined: 2 mavketing ‘specialists, 2 financial
wonneers/analysts, 5 bog managers, § mechenics, 2 laboratory
techmicians, 1 general engincer and 2 stove conversion teams. In addition,
the BIM tenn will continue to train machine eperatoers, welders, sterckecpers
(tools), sterekeeper aides and cther persomncl necessary to maintain peat
production at multiple bog sites. The training of the mechanics in truck
maintenance and repair will also continue.

The revised project budget includes funding for acdditional, short-term
training in third countries. This will permit ONATGUR personnel to attend
chort technical courses and relevant seminars and workshops outside of
surendi,  No additional long-term training will be provided. Instead, ORATOUR
has recently requested the Government of ITreland to finance some long- and
short-term participant training in technical fields.

2. Continued development of a marketing information system

Taced with the challenge of creating a market demand for peat, ONATOUR
{3 2¢ it essential to expand its limited market data collection efforts.

U deecision-making requires the design and use of a functional
corictiog information system. The system will be based on data collected to
¢ o and will include the following minimum components:

~ a product profile (per market segment) including data
on product flows by monthly highe and lows, storage
requirenents, storage shelf-liie, ete.;

- a market profile (pcr market scgrent) including data on
energy requirements, service needs, sales histories,
potential client lists, client attitudes among peat
adopters and non-adopters,ctc.;

13
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= o cowpetivive energy profile ducluding datu on alternative
energy sources, pricing ctrocture, distribution networks,
long-term supply projections, etc.;
13

= 8 facility profile including data on storage capacity needs,
ORATOUR aund elient rescrves, road access, quality control,
eteoy end

=~ 4 cost profile including data on bog storage, loading,
transport, unloading, losses, stove conversions, etc.

The profiles will be updated on a regular basis, and summary materials
will be readily available to OFATOUR monagement. To assist ONATOUR in
designing and using this marketing information system, the services of the
Marketing Advisor will continue through the compietion of the project, i.c.
for amother twvo years. It should be noted that this tasl js cnly one of
scveral major tasks in the Marbeting Adyisor's position deseription. The
other tasks are discussed below in relation to the other projoct outputs.
Funds will #lso be usad to procure o pick-up truck to be veed by the ONATOUR
Narketing Scervice to ascure continued mobhility in callecting data for the
systoem,

3.0 CisTOUR'e dn-housc capability 1o desiyn and convert Stoves,
boilere, ovens and kiins for pLoi use strenpihaned

The need to design elficient, lou-cost peat stoves vas foreseen in the
original deeizn of the project. However, despite serdeus efforts to cate,
the developroot of pear-burning units requires further expecimentetion
and field teoriiy. Project experience has shown that fev, if any, existing
wood-,01l- and churcopl-burning units in PFu. ndi can be cfficicntly converted
to peat without retrofitting et substantial (ose.  In addition, local materials
have proven insiiquate end inappropriate for conversion nceds. The required
materials, cuch 28 cast iren, must be imported.  ONATOUR presently has a
Iimived copucity fov yetrofitting only smrll scteves.  Stove cuonversions,

privaevily txoctey prisens and bakeries, ioovo been successfully undervtasken
o thovaeron e £27% to 81,375 per undt,

FERANE toolstonl and finaneial capelllicy to convert dnstitutiounal,
artisenal ond {ulioorisl stoves to peat use vill be strenethened by providing
30 porson-worihe Al sdditional, fuli-time srove design/conversion technical
servires,  giie w501 dnclude the services of a stove designer for 18 months
(nov ou board wnador o PAQ) and the services of a boiler spociafist for 12
months (undes ~'s NG contract). Preject funding vill alse be provided to
procure irperls foent iron bars and grates, lecel stove con-ciruction matcrials
and a small ceount of stove-testing equipment. The two technical advisors
will be respeiniblce for the on—the-job truininsz of two stove conversion teans.
Each tcam will include a mason, a welder and = stove design vechnician, all
Burundian. The teriss w111 be provided with a four-vheel drive vehicle and
the necessary toolys for stove conversions.

The firic» of artisanal brick kilns with pest has been successfully
conducted by rhe Crl National Housing Office. Although t : method must still
be perfectad, GUATOUR's Morketing Service has high prospects for this new
market.  Thi uso of peat-fired brick kilns will be further developed by an
experienced bernnaian brickmaking team which will be recruited and financed
through the project,

4



The pencvation o Tov=voltmee, Tew-vattpre Clectricity s another energy
wtovareh b endy o rocontly boeen explored by GRATOUR.  Thronghout the
intevior of the country, thoncapds of smutl institutions (scheols, hospitals,
Glssrone, poverna. it offjcos, cted) rely heavily upon erpensive, imported
diveel fuel to generate olectricity, To assist ORATOUR to explore further this
petvntial mariet, tusding s provided for the purchase of a nobile peat
gardtior terioundit end one personsnonth of technical cxportine to conduct
indliad conbootion derenctrations and tests, The specialist will also train
OXiuti e tecimdead sUaff to cporate and nadntain the test unit for continuing
denoir trations throeshout the country.

.

Ao ORATOHR breenes more systematic and techmically sophisticated in its
appregch to converting vood—-, charcorl - ond fuel oil-fired combustion units
to poat use, specific technicsd data regavding Burundian peat and its particular
combustion propertics will be required. aAlthiough various analyses have been
cenducted in yart, o ceaclee, in-depth analysls is ctill lacking. To both
thi. Yook omd to previde the teehinied) tean wvith valid and reliable
data on wirlen Lo bose their wak and expeorivente, o complete analysis of the
cenruntion chaviererictice of barundd peat will be wndirtaten by an
Interpstienaliy Loown cowbustion laboratory. The Iartitute of Gas Technologpy
(U.5.), the Uimnizh State Laboratories and pord na Xopo have been recommended
an o potential suppticre of the necessary pent cnalyveic expoertice,

addre

4. Corcdedined pyiclne strategy Jor poat dovelopcd vhich is
ive to tinvket behavior

1

Yhen the project was originally design.d, the compctitive position of
peat vis-z-vie wnad and charcozl was concidered the most Iwmpeitant element of
& pricing A 10% price differenticl in favor of peat wvas targeted for
the dowmzstic woricl,. Tt was suswmned that voed and charcoal prices would
continue to rvise o availability decreared, vhile pout prices would actually
decreasc vith ceonendes of scale from increcced production and sales. Weod
and charcoal prlicce hiave in fact not substenvially iuncreased, and, as a result,
peat has rewsired ore cupensive than eithor voed or charcoal. A revised
pricing struico ie therefore required.

poiis

UVith the oo Clnuing eogistance of the larbering Advisor, ONATOUR will
develop o pedsi. ctrciegy based on four conditions:

- iue price of charcoal and weod nust be increased to more
jtnvly reflect the replacement costs of wood (i.e. reforest-

cidon)g

- paaw #2ales volume must be sinuificantly increased, thereby
viodveding operational costs throdeh economics of scaley

-~ thi szle price of peat uwst be lowvered to give peat a more
conpatitive advantage vis-a-vis alternative fuels; and

- potentially large users of poat should he offered additional
incentives to shift to peat use. Leng-term coentractual
arvrangernents should be negotiated vwhercby ONATOUR agrees ¢o
supply up to a maximum quantity of peat for a fixed amount of
revenue.  The fixed revenue con be derived frow calculating
the cost of the fuel presently used by the potential client.
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In this manner, ONATOUR can cipuificantly increase sales
volume while the new clicnt ig Supplied with peat at a
cost equal to his existing energy budget allocation.

Pricing incentives alone have proven in-ufficient for the majority
of potential peat users to convert to puat. A competitive pricing policy
nust therefore he supported by additional indirect incentives, including
technical and construction assistance in converting existing boilers,kilns,
ovens and stoves (see 3. above); design expertise in the construction
of new peat-fircd stoves (see 3. above); the provision of adequate client
peat storage facilities and quality control; rcliable peat delivery (sce 5.
below); packaging that can be easily handled at low labor cosr; promotioral
pcat for combustion trials (see 3. above); and active support from local
authorities.

The revised project budget provides OSATOUR with the technical and
material/commedity funds to deliver thece e ntial marketing

incentives within the framework of a pricing sirategy,

1]
5. QﬁAHOUR's peat transport services capability strengthened
ar onodmportant dnceatlve to puichase peat

In the ovd, inal design of the project, it was foreseen that peat seles
would ocecur at the bog sites and that the client would then be respousible for
transporting his purchase to the point of use. 1t was further assumed that,
as the marketing/iransport system for veod and charcoal slovly deterinvated
due to the unavailebility of wood, peat would veplace wood in the wholoinle/
retail distributien netvork. Wood and charcoci, however, remaln availali.
wvith high warket demend. Peat, on the other hand, is preseatly less cova fible
and in little moriet dewmand.  There is no read incentive for the cxistin, woou/
chaicoal distribution network to accept peat.

Competitive marbet profiles indicate t'-:  at the vholesale toved, 7
of the cost of voud to the client reflectr t» sport cost.  Oa the yoii il
level, the cost of wood is only 10% of the . ¢ paid by the consuwer:, o
transport and niddlenan profits accounti:, .. 0% and 60% respective by
the price paig. ascuning thoet appropricie ! itives could be found to
catice the distribution nctworks to marlke: po .. it 1s certain that the

narket could not benr the add~on transport cc -3 and profit margpins
presently associated with the wood/charcoual * e. Peat would he pro’ it
tively too e¢xpensive for any potential use:

laced with the cconomic reality thav : tlel distribution notoosk
had to be establiched for peat, ONATOUR ent. - into contracts vith
commercial transperters. Transport rates we.o ccgotiated from bog «ito
to the Eujumbura storage facilities. Clici: -wre then required to
purchase peat [roi chis central facility aund ‘onge transport from thot
After one year of operation, the weaknesses i this commercial transport

netvork werc obviovus:
- drrcgular service (transport frc. hog site to Bujumbura beeoane

ivregular, especially during the coffee harve:.ing season when demand for
transport is high);
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-~ continual nesotiation with transporters;

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

- difficultice in an.onring delivery to clients in the interior
ef the country (ORATOUR't wales expansion occurved primarily in the interior
and private transporters were reluctant to serve these areas); and

- losses due to execos ive handling and high labor cost (the loading
of trucks at the boy sitc, traw-voert to Bujumbura, off-loading at the Bujumbura
storage facility, storage, loading on the client's transport vehicles,
transport to the client and {inal off-loading of the peat led to severe
handling losses and heavy labor costs).

Using a ten-ton truck purchesed in 1978 under the Peat 1 project, an
OlAICUR-purchased seven-ten truclh and a plck-up truck, CRATOUR gradually
ctarted to build its own tranvpeort fleet. 1n Moy 1982 a ten-ton truck
vers purchased with project funds. A year later, L\o additienal ten-ton trucks
were purchased, wvhich effectively inereased ORATOUR's fleot to five heavy
cvtw peat transport vehicles,

/n analysis of transport costs followinpg one ycar ¢f opcration indicated
that the cost of ONATOUR-ovmed transport was approzimately Fin 12,2 per ton/
kileneter. This figure compared to an "official" transport rate of FBu 22
per ton/kilometer. Negotiated vates with private transporters durlng the same
period ranged from FBu 11 to Fiu 19 per ton/kilometer. ¢ iving the peal of
the coffee season, it was ecxtre.wcly difficult to procvre tvsnerort regardless
of price. In February 1984, OnATOUR purchased a foar-ton truck to assure
trausport to small-volume clieuts in the vieinity of Luju :huva. and a project-
tunded pick-up now completes ONATOUR's peat’ transport flect.

1

OLATOUR now relies totally on its own trucks for the tronsport of peat.

In addition to the direct savin. s in transport certs, in. ¢ are several
Witional, equally importont aefivs from ORATOCR's mowvuw el its own
ficet,  Supply schedules v - re prompt and efficie coviverien,  Direct

selivery translates into relde nuileage, less handilv: o stovare losses,
ey ctorage costs and siuni. . cat savings in lab.r curts.  [The customer,
in turn, receives a higher quas Ly product, delivercd frow the bog site

on domand.  Problems of high . - ture content, breakage a2nd volure of peat
dust have likewise largely 1. Iiminated.

In response to the grovii: . ONATOUR's ovnud zrd opoi=led transport
seyvice, technical support hes «n expanded to dnclude tyeol maintenance
and repair. Bog mechanics ary » trained by the Bh techniclans in the
repair aad maintenance of botl ¢ machinery and trucke. ¢roject funds
wvill be provided to expand 0377 “'s truck fleet in 1955 by two trucks with
trailere, or by a total load ¢. -.ity of 40 tons. One tru.od will replace the

Peat [-{inanced  truck, and tl. second truck will assure transport service
to the expanding northern mariets,

6. Peat bogs in pro ctrion on a commercial basis

By 1986 four peat bops ~ Cigoezd, Matana and Gitanga in the southern
Lighlands and Nyamuswaga in the northern highlands - will be din production,
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The combined production capacity of the bops  is estimated to be 25,000 MF

per year by the end of the project in March 1987, With added cquipment inputs,
it is also estimated that the four bops will have apotential for expansion

to 50,000 M7 per year. Peat production on the southern bops has been
continuing for three years, and technical questipns have largely been

resolved.  Continued production, barring exogenous factors, should be routine.

Major technical efforts will be concenirated on the Nyamuwsapa bog,
In 1985 ficld work will continue to assess the effect of drainage on papyrus—
covered arcas of the bog and to continuv investigating the feasibility of
integrating peat and agricultural producticn. Activities will include:
(a) widening and deepening the existing main drainage channel for a distance
of 480 mecters; (b) installation of additionaot perimeter aznd field drains;
(c) clearing papyrus and other vegetation 1youm the bog and levelling the
surface (ccmparing manual and mechanical lcwelling in the process); (4d)
undertaking pecat production trials on those areas which were under rice
cultivation in 1984; (e) planting up to an additional 62 hectares in rice
during the 1985-86 wet scason; and (f) undertaking other minor works,
including constuction of additional benchmarks, installation of extra water
measurement geuges, improved access to the bog site and construction of
facilities te store the test peat production.

To assist ONATOUR 1n developing the Nyamuswaga Valley for peat production,
long-term enginciring and other technicul services provided uader the B
contract will be continued. An agronomist specialized in peat soil zanlyscs
and bog reclam:tion will join this team for one year. BEM has heen roaucsted
to recruit en cxperienced candidate. A totul of six perscn-months of chort-
texm specialircd services will also be provided in the areas of cmbonlent
surveying, dam and embankment construction and water quality evaluation. In
FY 1985 commodity inputs will be limited to a small amount of hand {onls and
local materials required for dam/embunkument construction. The loesntion
of the Amphidredge, Lilliput, Landini tractor and machinery attachoo v at
other bog sites vill also require transport to and from Ryamusvaga. iocal
costs will therefore include POL, maintenance and repairs for the bos rachinery
used in the drainage and production trials. '

By September 1985, sufficient technical and agricultural data will have
been collected to completely analyze and ¢« thoequently design a comn:ol-nsive

drainage scheme for the Nyamuswaga Valle: . The estimated completion . aic
for the sccond, and last, phase of the ¢ - is June 1986,

The extent to which the drainage sct. . is implemented on a parcial secale
prior to the completion of the project wiii depend largely upon the wsrlet
demand for peat. If northern markets gyosr .5 projected, the technicel
obstacles to conversion are overcome and o 1ost boiler is installed o ¢ COTERR
(cotton factory), then a production tarwue: .0 approximately 5,000 Ni oo be
anticipated in 1986. The FY 1986 projec: 'ret provides for tho pricurcuent
of sufficient additional peat production « i:pment for the Nyamusw:i,. Loy Lo
ensure that this target demand can be mctr. Supplementary purchases cf

production equipment will depend signific:: :yv on the growth of the Lo:al peat
market in Burundi.
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7. Reclamation efforts procecding

Bog reclamation activities will be focused on rchabilitation of the
Kivogero bog, post-production reclamation of the 1jenda bog and integrated
peat~agricultural production on the Nyamuswaga bop (e 6. above). In
April 1979 the Kivogero bog, which had been previously exploited by ONATOUR,
was severely damaged following unusually heavy rainfall. Large sections
of the bog were washed downstream over a distance of 1.5 km. Although the
cause of this disaster was geological, ONATOUR continuc. to be held at least
parcially responsible. Both to reinforce its credibility and to test future
larper-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 survey of the bog will be conducted and then followed
by hyvdrological and geotechnical data collection. Bascd on an analysis of
the survey and the data, a decailed plan, based on souund agricultural
and hydrologlcal managemcnt, for the levelling of the bog will be developed.
After levelling, the forwer bog avea will remain fallaw to permit the
recolonization of natural vepctation. Following the fallow period, leguminous
cultures will be tested in collaboratiou with communal authorities.

Ijenda was onc of the first bogs to be exploited for peat by ONATOUL.
To date a total of 7,303 [ of pecat has been exutracted. In light of t(he
depth of the peat remainiuy, the relatively poor quality of the peat and the
high cost of production on the bog, ONATOUR has decided to progressively
close this bog to further peat production. Reclamation activities will
initially be conducted on a one hectare plot. Triale will be conducted to
identify the most sultable crops for post-peat productien conditions. The
cficcts of various applications of manure, lime and chumical fertilizers
on a variety of local crops und plants will also be tested,

As discussed in Scction 6. above, the project will finance the services
of an agronomist specialized in peat soil analyses and bLog reclamation for

ont year. Additional project-financed inputs will incicde 1-2 person-months
of technical services for spccific problem-solving ain hae procurement of
laboratory and soil testing equipment to strengthen U . CUR's in-house
analytical capability, a utility vehicle, agriculturzi ond tools, fencing,
seeds, fertilizers, POL and some local labor. Four u., :is of training in

peat anal:;’'sis and bog reclamation will also be provided at the AN FORAS
Institute (for bog reclamation) in Ireland,

I11. SUPPLEMENTARY PROJECT ANALYSES

Supplementary analvses were completed within th. ' mtext of the 1984
formative evaluation. They are available for review i: CAR/B and ONATOUR.
Copies are also available in REDSO/ESA (Nairobi) and /~ :‘Washington.
Supplementary analyses on technical, cconomic, administ: *ive and environmental
considerations are judged to be the most relevant for . - project amendment.

A. Supplementary Technical Analysis

A wide variety of technology is available for sod 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 cohesiveness and density
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of the sods. The simplest maceration requires a shovel, hce or foot.
After it has been maccrated, the peat is placed in molds and air-dricd.
Mechanical maceration is also possible, with thd'technology ranging

from bicycle-powered to semi-automatic (engine~powered) machines to fully
automatic machines. Bicycle- and semi-automatic maceration require that
the peat be hand-cut and then loaded into a hopper which feeds the
macerating unit.  The peat is discharged on a conveyor belt, cut into
sods and spread by hand for drying. Automatic machinery involves various
levels of complexicy of machine-cutting, ~-feeding and -spreading for drying.
Peat can also be milled, compacted by hydraulic press and dried into
briguettes 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.
tnfortunately, the sods produced with these technologies broke easily which,
in turn, resulted in high transport losses. . Furthermore, the large pits which
resulted from hand-cutting presented drainage and ecological problems.
Following this experience, the technological alternatiye with the smallest
unft of mechanical maceration - semi-automatic machinery - was selected for
peat production under this project.

Semi-automatic machinery was selected hecause of the limited surface areas
and shapes of Burundi's Dbogs, 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
rachine was expected to produce approximately 920 MT of dried peat per
production season.

The semi~automatic machines (SAMs) were introduced on the Ijenda, Glsozi
and Matana bogs toward the end of the 1981 production season. It was not
until the 1982 production season, therefore, that ONATOUR could evaluate the
performance of this technology. The technology was generaaly well-czoited
to Burundi's bog conditions, and only minor technical design modific.. . ions

had been required. The SAM, however, did have difficulty in macersi oy the
porticularly fibrous peat of the Gisozi bog. Production outputs coi: red
favorably with the estimate of 920 MT. In the [irst two years of «;.ztion,

production averaged 12-16 MT per day using 406 man-hours of labor. ° -o-
dvction costs were estimated at FBu 316 per metric ton.

Meanwhile, technological advances in peat production were bein: intro-
Cuced in Europe and notably in Ireland. The BNM technicians observe ! the
operation of a new, fully avtomatic maccerating machine, the Difco G »r,
and were very optimistic regarding its suitability for Luwundi. Th: “ifco
resembles a large chain saw which is pulled behind a tractor. The I'..dc
and chain descend vertically into the ground to a depth of 80cm. and. zs the
unit 1s pulled forward by the tractor, the chain rotates, picking up reat
on its small teeth (10cm?). The peat 1is then macerated and extruded :hrough
several spouts, leaving sausage-like rows of peat on the bog surface. The
narrow vertical slice in the Log made by the chain closes with the pressure
exerted by the weipht of the tractor on a subsequent pass. It was cstimated
that the output of the Difco would be nearly 60 MT per day and that it could
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be operated at a lower cost per metric ton than the SAM, ONATOUR therefore
ordered two Difcos and tractors for experimentagion during the 1982 production
season, N

It is very important to note that, during i981-1983, peat was facing
difficult competition from hoth wood and charcoal. As discussed above
in earlier sections, th: price of wood had not rapidly increased as anti-
cipated. 1In order to become price~competitive and still meet its operating
costs, ONATOUR sought to reduce production costs. Analyses indicated that
bog lalbor for cutting, spreading, turning, footing(stacking), storing and
loading peat was by far the highest production cost, requiring approximately
120,000 man-days per scason. Off-season bag-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 bog
surface and stored. These tasks werc being performed manually,

A comparison of the SAMs and the Difcos indicated that the Difco could
produce a highler quality sod with minimum labor. The Difco-produced sod was
superior in its density, cohesiveness and lover water &ontent. The sausage-
like shape also dried faster and more evenly and thus resulted in less
breakage and less. The high fiber content of the Gisdzi,bog presented no
diff{iculty for the Difco. Production per hectare siynificantly increased,
from 60 MT with the SAM to 90 MT, as the Difco made possible a greater density
of jeat which could be dried per surface area. The mobility of the Difco
vith the tractor also permitted seven crops/cuts per secason compared to four
using the SAM. Difco procuction averaged 50-60 MT per day; SAM production
averaged 12-20 MT per day,

Difcos are also judged superior to other peat technologies from an
ccological standpoint. The Difco eliminates the trench-like effect on the
bog surface which is left by hand and semi-zutomatic extraction, thereby
significartly reducing the possibility of bog erosion during the rainy seasons.
The Difco reduces wind crosion because the surface soil is left nearly intact.
By removing only a narrow vertical section of the bor at a time, the bog
retains its nacural composition in relatively equal proportions. Vegetation
therefore gquickly covers the bog following producticn, restoring the micro-

climate of the valley. Difco cutting also allows the bog surface to be graduallsy

lowered as uniformly as possible. Water levels are thereby more easily
cont rolled, and the possibility of high-slides is minimized.

Following the 1922 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 proauced by hand and by the SAM
at 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 importance.
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ONATOUR's operating costs, however, remained a npgging problem. Expressing
rceluctance to subsidize parastatal agencies over the long term, the GRB

strougly urged all agencies to take immediate mdasures to insure their
financial self-sufficiency.

Also in 1983, ONATOUR significantly increased its production capacity
by procuring threce additional Difcos and two tractors with project funds.
As an extremely valuable supplement to the Difco, however, the SAM technology
was not abandoned. Arcas of the Matana und 1jenda bogs contain timber, whicl
makes the use of the Difco often hazardous. ‘the Difco and tractor are also
unable to cur sufficiently close to outer drains, le:ing a small ridge of
uncut peat. SAMs will level this area particularly well., SAMs are also
particularly well sulted for harvesting the outer perimeters of a bog where
peat depth varies greatly. During “he 1983 production season ONATOUR
consequently continued to employ large numbérs of day laborers (about 1,200)
for turning, footing, removing, storing and loading peat.

Formal and on-the-job training of ONATOUR mechar’es continued during
1983 and 1984 under the guidance of the BNM technicians. A general store
of spare parts was established, and two additional Difco$ and tractors
were ordered and arrived in time for the 1984 producticn season.

The use of tractors and an in-house capability to maintain and rcpair
them presented ONATOUR with additional cost-savings options. If fitted with
the necessary attachments, the tractors can also be employed in bog drainage
and levelling as well as in removing peat sods from the bog. This nol onty
limits the demand for manual ldbor but also increases the return on the
investment in the tractors. For trial purposes, ONATOUR therefore decided to
purchase tractor attachments : one ditcher, one screw-leveler, one bop
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 bhog
surfaces. The bog harvester and bog trailer will be tested together. Delivery
of the bog trallers is pending. As a staticuary unit, however, the bag

harvester is being used successfully to loi trucks at the storage haunirs,
ONATOUR anticipates that this equipr¢: -, in conjunction with thr lliico
and SAM machinery, will significantly reduc. losses due to manual handiing of

the peat sods. Production per hectare and ;¢r man-hour will be substenrially
incrcased, and production costs per metric t-n will decrease. The tractcers
also provide greater equipment mobility and . 2se of movement betwecn bey sites.
The continued usc of the SAM assures produ.:lon versatility necessitated by

variations in bog characteristics. The S.4 “ifco-tractor attachment combination
also responds very appropriately to import: .. ecological concerns. At the
same time, daily workers will continue to pi:r an important role in bop

maintenance, hangar construction, access-iw. . maintenance, etc. However,
ONATOUR is now more equitably balancing the ~esire to stimulate rural
employment, the need to lower production cc..ls, and the necessity to insure
the delivery of a quality product to clients.

ONATOUR estimates present production capacity on the Ijenda, Matana,
Gisozi and Gitanga bogs at + 25,000 MT per vcar 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 {unds

to purchase two Difcos and tractors, one harvestef and two bog trailers

for production on the Nyamuswaga bog. Although planned for 1986,

this procurement is contingent upon both the vesults of the pilot production
tests to be conducted in 1985 and the growth of the market for peat in the
northern region of Burundi,

B. Summarv of a Supplementary Economic Analysis

A supplementary cconomic 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.

OWATOUR is currently producing much more peat than it can sell and has
the capacity to produce more than it is currently producing. Accordingly,
while increasing production cfficiency is certainly possible, ONATOUR's
major problem at the present time is in the arca of marketing and sales. Only
vhen peat is sold in the marketplace is value created or savings vis-a-vis
alternative cnergy sources actually achieved.

Given the technical problems of burning peat, competition from inexpensive
hyd:o-¢lectric power 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 surundi's economy
remains largely unknown at the present time.

Cortain elements on the cost side remain uncertain as well. Technological
problens 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 efficicncy
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 spuriout
in the extreme to attempt to calculate an Internal Rate of Return (IRR) for
the rcuaining 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 projcct because such an IRR will unquestionably be necessary if follow-on
assistnnce is considered. Indeed, much of the effort called for between now
and completion of the project in March 1987 will be focused on such issues.

1n the absence of a realistic IRR, it still scems advisable to proceed with
the amended project over two more years. Substantial resources have already
been committed, and a large number of problems have been overcome. Though
large clements 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 1f ONATOUR's
prospects 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 sctive 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.
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C. Supplementary Administrativc/Organization'Analysis
7

In its formative years ONATOUR was primarilyyproduction-oriented.
Emphasis was placed on the development of an appropriate production technology.
The tuuction 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 Burundi'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 (pecat) design,
pricin, , promotion and distribution, as well as the design, development and
retrofitting/conversion of stoves, boilers, ovens and kilns for peat use.
Consequently, marketing 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
Scrvice. 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
scrvices, Responsibility for specific marketing activitiés 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 recaligned project inputs (Section II1.C. above),
technical 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-finaunced
stove designer and boiler specialist. An experienced brickmaker and builder
vill be hired with project funds to further develop the artisanal/cc.iwercial brick and
bakery markets. A vehicle will be purchased and maintained with projecct
funding to support the coordination of marketing activities and lepgisties.

D. Supplementary Environmental Analysis

The 1984 formative evaluation effort examined project performan:e with
regard to environmental and natural resource impacts and on-going and proposed
reclamation efforts. The report of the applied ecologist, "Envirorrcntal
and Natural Resources Analysis" (Jeffrey Goodson, REDSO/WCA) and th- report
of the agronomist/reclamation specialist, "Reclamation Evaluations': t'van
Strimbu, Vikirng Energy Corp) contain in-depth technical analyses an’' multiple
recommendations which are under review by ONATOUR and the technical sssistance
team. Non-technical conclusions are summarized below.

As a result of bog drainage, ONATOUR's interventions have resuited in
greatly cxpanded 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 been roncluded
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 permirted, regardless
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of any further ONATOUR or other governmental actiyity. At Nyamuswaga,
reclamation of previously unusable bop areas is proceeding at a very cautlous,
cxperimental pace. Since initiation of the draipage scheme study, local ‘
adwinistrators, other authorities and farmers have observed initial experi-
mental 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 activitics,
inftiated on a pilot basis in 1984, are not considcred to represent a real or
potcutial source of significant adverse hydrological, agricultural, social

and other environmental impacts. The applied ccologist 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 arca 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 cvaluation at each of the
four southern bogs, the Nyamuswaga bog, the Kivogero bog 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. Additionul testing is not considered necessary at these
bogs unless water quality preblems 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 1s considered necessary unless problems
cither are suspected or become appsrent or unless significant apricultural
production involves applications of fertilizers and other chemical additives.

In general bog management has taken into consideration the potential
adverse as well as beneficial impacts on the environment. Reclamation efforts
ant experimentation with intecrated peat-agricultural production represent
a positive step that promiscs to more fully integrate the soclial and ecological
a:,.2cts of the environment.

Iv. REVISED IMPLEMERNTATION PLAN
A. Revised Finmancial Plan

1. Summary Financial Plan

The following table indicates the total AID contribution and-the equivalent
centributions of the GRB and the Government of Ireland to.the project:for. the
Io.iod FY 1980 to FY 1986.

Summary Financial Plan

(5000) |
FY 80-84 FY 85 FY 86 TOTAL
SOURCE FX LC FX LC FX LC FX. . LC . GRAND TOTAL
AID 3,322 3,484 644 881 236 433 4,202 4,798 9,000
GRB - 1,525 - 125 - 125 - 1,775 1,775
Go1 1,380 - 45 - 60 - 1,485 - 1,485

TOTAL ﬁf,702 $5,Q09 %@%9 $1,0006 i?gg ~§_5§8 $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 shortfall. 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 infrastructure alrcady in place
at each bog site. The contribution of the Government of lreland (GOI)
represents the value of Bord na Mona's participation in the project: tbe base
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 GOI/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
Conmodities 99.5 236.0 335.5
Demonstracion & Promotion 10L.5 50.0 151.5
Training (14.0)}/ - (14.0)21
Construction (47.0);j '_- (47.0)1j
Nyamuswaga Developmt. ; 139.7 - 139.7
Other Project Costs .421;0 ¢383}O 504.0
Keclamation vrw55;3; - 55.3
Proj;ct 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 reiieved of administrative tasks which should more
appropriately be the responsibility of either AID or ONATOUR. Recognizing
that neither AID nor ONATOUR are staffed handled all the administrative and
logistic support requirements of a 7-member technical assistance team. the
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evaluation more specifically recommended the establ ishment of o Project
Support Unit (PSU), which wvas already under discussion fn OAR/B.  The

PSU will relieve the two advisors of almost all adwinistrative tasks.
OAR/B is new sctting up 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 vears of the project.

B. Prccurement Plan

1. Technical Services

During the remnining two years of the project, technical services will
be required in marketi., finance, peat production, stove design, bog
reclamation and enginecering. The marketing and finance advisors are alrcady
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 delegation of authority from AID/W because the extensions
will increase the contract amcunts beyond QAR/B's contracting authority.

The peat production, bog reclamation, hydrological engineering and
possibly industrial enpineering (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 an' amendment tc the
contract, extending the effectiveperiod of the contract through the comjrletion
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 procurement under the projcct has been completed and
remaining procurement (s necessary only to fill in gaps. Types of equipment
will he similar to the-.. already purchased and fzl] into three primary
categories: peat produc:ion and handling equipment, materials for stoves and
stove conversions, and vchicles. Virtually all peat equipment has its
source and origin in I:cland and requires procurement waivers. OAR/B will
prepare waivers for Ri%50/ESA concurrence and will then prepare PIO/Cs and
contract directly witl: cuppliers.

Stove materials ¢ - available either locally or in Kenya. OAR/B
will contract directly -rith the suppliers, with perhaps somz assistance
from the REDSO/ESA Regicnal Supply Management Officer in contacting Kenyan
firms.

All vehicles purciiised 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 preparc waivers for REDSO/ESA concurrence and will contract
directly with local suppliers for purchasce and delivery.

C. lmwlementztion Schedule

The following schedule presents the major documentation requirements

and

Date

1984
fovember - March
1985

December

1985

January-March

February

March

March

March

March

March - April

March - May

April
Apri}
April

April

April

April
April-May

May
May
May - Scptember
July

August
August-Scptember

Action

Equipment and spaie parts for 1985
production scason ordered

Stove Designer recruited

Training program for mechanics

Contract for up-country construction
signed

Marketing Advisor's contract amended
to extend period of scrvices

Stove Designer arrives

Data collected for the competitive
encrgy profile.

First phase of Nyamuswaga development
study completed

Boiler spcecialist (industrial engineer)

recruited

Agronemist/bog reclamation speeialist
recruited

PP amendment authorized

Contract signed for workyard construction ONATOUR~-DAR/B

Brickmaking tear, locally recruited
and hired

First stove conversion team starts to
work

Construction trials started on model

peat-burning bakery ovens and institu-

tional stoves
Peat analyses arranged

Project Grant Agrecment amendment
signed
BNM cont act amended to extend

Participution in the Energy Fair

1985 peat production scason

implementation actions whicn have been completed since October 1984
and which will be undertaken through the completion of the project in March 1987.

Responsibility

ONATOUR-OAR/B

OAR/B

ONATOUR-BNM
ONATOUR~OAR/B

OAR/B

OAR/B
ONATOUR

ONATOUR-BNM

OAR/B-INM

OAR/B

OAR/B-REDSO/ESA

ONATOUR-0AR/B

ONATOUR

~ATOUR

OAR/B-ONATOUR
OAR/B-GRB

GRB-BN}N-CAR/B
ONATOUR~-OAR/B
ONATOUR

Second stove conversion tcam starts work ONATOUR

Prototye domestic stove under testing
Audit of ONATOUR's 1984 financial
accounts

ONATOUR
OAR/B~OUATOUR
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October ~ l'ecember Equipment and sparce parts for 1986 ONATOUR~OAR/B
production season ordered
Octobevr-March &6 Training program for muchaﬁics ONATOUR-BNM
December Nyamaswaga pilot bop drainage ONATOUR-BNM
completed
1986
March Up-country construction completed ONATOUR~OAR/B~
REDSO/ESA
April Workyard construction completed ONATOUR-0AR/B-
REDSO/ESA
May - September 1986 pcat productien 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/R-ONATOUR
1987

Mayrch Project #ssistance Completion Date GRB-0AR/B

D. Evaluation Plan

The final evaluation of the project will be scheduled betweun
September and December 1986. The purpose of the evaluation will be to
determin~ the inpact which peat has had on Burundi's fuc™ market and to
examine ONATOUR's capacity to respond to consumer requirc. ents, both (n the
production of pecat and its marketing to the full range cf potential clicents.
The specific terms of reference for the cvaluetion will be agreed upon
jointly oy OAR/B and ONATOUR. The evaluation will be collaboratively
urndertaken with participation by ONATOUR, th Government of Ircland (PN
and the GOl Department of Foreign Affairs), CAR/B and REDSO/ESA. ‘The
cvaluation team will dinclude expertise fn r -“cting, peat production,
enginecering, cconomics and alternative ency . Up to three wecks vill boe
required to perform the evaluation, includin: a document revicew, intcrviews,
site visits and preparvation cof the repert.

E. Project Authorization and Projeci .. .nt Aprcement

The conditions precedent included in t' . original Projcct Authorizuation
and Project Grant Apreement have all been «.iisfled. No new or additional
conditions precedent are called for within t context of the amendcd
project. The original Project Grant Agrecn. . {(dated August 29, 1980)

includes thirteeu covenants of which four rwoiating to project cvaluation,
counterparts and senior personnel, publicit, and vehicles and equipment
have been fulfilled. A covenant relating to housing at the bog sites has
becn eliminated. 7The remailning covenants rolating to transportation of

project-financed commodities, the on-site uiles price for peat, long-term uses

of the peat bogs, compensation for the allocation of land for peat production,
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hiring of local labor, audit, coverage of ONATOUR's operating shortfalls
and tax cxoneration for ONATOUR will rewain in force through the completion
of the project. No new or additional covenants arc'’called for within the
context of the amended project. '

The Project Authorization for this amendment to the project will
include provisions relating to the increase in life-of-project funding and
to the extensions of the Project Assistance Completion Date from Mareh 31,
1586 to March 31, 1987.

Following authorization of the project, the Project Grant Agrecment
will be amended to oblipate 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
difficultics in negotiating the Graunt Agreement amendment are anticipated.
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To strengthen ONATOUR's
capacity to produce and
agg.essively market peat as an
alternative fuel, considering
2ll possible markets but

initially concentrating on those

in which peat 1is most cost-
competitive.

ONATOUR fully functional
with trained managerial
and technical staff.

in effective, aggressive
peat marketing strategy
developed and an initial
campaign launcked.

Peat production and
reclamation efforts con-
tinuing smoothly.

:

Analysis of ONATOUR's
production and marketing
‘records.

The use of peat proves
acceptable toth commercial
and domestic consunmers.

The comburtion properties of
Burundi's peat will prove to
be of sufficient quality to
make it an economical fuel
alternative in all potential
market segments.

Revenues from p2at-sales will
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{fapnitude of Outputs(C-2) gr-?\
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1. On-the-job and third
country training provided to
ONATOUR?s managerial and
technical ¢taff,

2. Continued development of
a marketing information
system.

3. ONATOUR’s In-hous
capability to design and
convert stoves, boilers, ovens
and kilns for peat use
strengthened.

4. A redefined pricing
strategy for peat develcped
which is responsive to mar- -
keting behavior.

5. ONATOUR's peat transport
capability strengthened as an
important incentive to pur-
chase peat.

6. Peat bogs in production
on a commercial basis.

1. The following ONATOUR Analysis o f ONATOUR records 1.Tuc:GRB provides adenuate
personncl trained and project cvaluations. budget support until CNATOUR
Z marketing specialists becomes ‘self-supperting.

2 financial managers/analysts
5 bog managers 2, OFNATOUR hires and makes
ONATOUR, AID-OAR/B and GRB - available apprepriate
8 mechanics training records. perscnnel for prejcct imple-
2 laboratory technicians mentation and tfraining.
1 general engineer
2 stove conversion teams 3. Public acceptance and use
: of ONATQUR-designed znd
2. A marketing information ~tested stoves, boilerz,
system in use with product, market, ovensand kilns.
competitive energy, facility and
cost profiles. 4, Consumer acceptance cf
peat as an alternative tc
3. X-number of stoves, boilers, ONATOUR records and wood. charceoal and fuel cil
ovens and kilns designed and/or evaluations. as an energy source.

converted to peat use. -
Plant inspections and 5. Appropriaté combinatiens
evaluations, of labor-intensive and
- ) machine-intensive practices
4, A pricing strategy, including. ONATOUR records and reports. are feasible.
provision of indirect incentives
to encourage peat consumption, 6. Local authorities coorerate
developed. with reclamation efferts.

5. A reliable distribution system, ONATOUR records.
with sufficient vehicles, in operation
to serve market demand.

5. Four bogs in production by 1986, On-site inspections and
with a production capacity of 25,000 MT ONATOUR records,
per vear by the end of the project and with

r~tential for exupansion to 50,000 MI per year
with added equipment inputs.
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7. Reclamation efforts
proceeding.

7. Reclamation and rehabilitation
of two bogs (Kivogero and Ijenda).
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PROJECT DESIGH SULUARY

) Lile ef Penjocns

- - . Piea FY je FY. ‘-
LOSICAL FRANEVONK [P oAty (e Joiet U.S. Frnding —_—
IO USCANZING DATA PLY INL FaS oo faepened L .

Postecs T £ floebes _BUMIMDY_PEAT TT_PROJECT (695-0103)

ACroaY., ITWIComOT BE ALTALIZD

DR 1UBT LD

111 COLTIVE P IATY 1 OBIECTIVEL ¢ VENIFIANLE LiDICATORS

$1E ANS OF VERIFICATION

WICRTAIT JEateriatiay

Project Inputs(D-1)

Implementation target(Tvpe | (D-3)
ind Quantitv(D-2)

Assumptions for nroviding”
inputs (D-4)

AID FY 80 - FY 86
TECHNICAL SERVICES (5€00)
Tong-Term

Marketing Xtvisor (2/81-3/87)

Admin. /Financial Advisor (5/82- )

Stove Designer (3/85-9/86)

Bord na Mona Contract (§/81-3/87)
Short-Term

Gasification (1 pm)

Ng. Peat Specialist (45 days)

Water Preluatior L )
Other services

Sub-Total
QOMMODITIES

Conversion equipment ‘
Peat production equipment
Lab equipnent
Misc. equipment
Venicles

Sub-Total

DE-ONSTRATION/CONVERSION

Skilled labor (3 teams)

Construction materials

Publicity costs

Peat analyses/tests
Sub-Total

TRAINING, short-temm, *hird country
QONSTRUCTION

ONATOUR office
Up~country housing & offices

410
517
126
1,077

39

15

10
112
Z,336

115

1,300

26
531.9
687.8

2,660.7

76
133

74.2

22.5

305.7

95.3

418
238

Project Grant Agre wents,

&

financial recocrds, evaluations

* GOVERNMENT OF BURUNDI

Subsidy to cover ONATOUR's

operating shortfall
8/80-7/84
1985 request

Estimated 1986 request

Sub-Total

In-kind (land & infra-
structure

GOVERNMENT OF IRELAND

Long- and short-term

technical services,

participant

aining &

home office backstopping

{(through the Bord na Mona

contract)

$1,105,525
125,000
125,000
1,355,525
419,475

GRAND TOTAL $1,775,000

$1,485,000
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P N AR P PR I I L ¥ R ]

T e o LG
YRS N 2 PR
WSS g aalved &

* PROJECT LESIGH SULIARY
LOGICAL FRAYEGORK

Puatecs TH L thomben _IIAIMDT _PEAT ¥T_PROIECT (695-0103)

OMITAUCTIONG Tl 114w OPTIOWAL
PORNMII.CitCAN wE UIED 4T A1) 1D stol U.S. Funding
to U CmNTINC Dala PLE YL PR

ACrORT, i1 H{fOMOT AL 8LTALLED

s

Uity et Peojocn ..
Fesa FY se FY.

erofrerered .

Fies-l

1ICRLTIVE K1t pATY

T OnJECTIVEL( VERIFIADLE RIDICATORS

1E ALY OF MERIFICATION

AT AR AR IR

Project Inputs(D-1)

Jmplementation target(Type
hind Quantity(D-2)

(D-3)

Assumrcioas for providify”

ONATOUR hangar

Bog site hangars & workshops

Sub-Total
NYAMUSWAGA DEVELOPMENT

Construction

Tools and equipment
Soil analyses
Bquipment OsM
Local labor

Sub~-Total

OTHER PROJECT COSTS

Con=ractor 'orsing ~onthals

Office suport

Vehicle OsM

Administration/lcoal staff
Sub-Total

RECLAMATION

Peat analyses
Iocal labor
Farm equipment & supplies
Misc. expanses
Sub-Total

PROJECT SUPPORT STAFF

GRAND TOTAL

725.8
103
695.7
466.8
1,991.3

200

$9,000.0

irzats (D-4)
1

Qv
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5C(2) PROJECT CHECKLIST

Listed below are statutory criteria
applicablce to projects. 'Yhis section
is divided into two parts. Part A,
includes criteria applicable to all
projects. Part B. applies to projects
funded {rom specific sources only:
B.l. applies to @ll projects funded
with Development hssistance loans, and
B.3. applies to projects funded from
ESF.

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

A, GERERAL CRITERIA FOR PROJECY

1. FVY 1985 Continving Resolution
‘. b2b; FAh Sec. 634n; Sec.

(a) Describe how authorizing
and appropriations committees -
of Lenate and House have been
cr will be notified

conczrning the projct; (b) is _
assisiznnce within -
(Cperctional Year Budget)
counl:y or international
ordu:.:zation a«llocation
reporina to Congress (or nor
nmore than $1 million over

that (wount)?

2. FAhM ©c. 611(2)(1). Prior tec
oblig.vion in excess of
$100, %00, will there be (a)
engii.ering, financial or
othel plans necessary to
carry cut the assistance and
(E) & zcasonably firm estinmte
of tli: cost to the U.S. of
the i «sistance?

Annex B -~ pape 1

(a)

(b)

Yes .

Yes

(a) CN was submitted' to
Congress on 11 March, 1985 and
the waiting period has expired
without objection,

(b) Yes; funds budgeted for
FY 1985 represent the Operational *
Year Budget for the project.

Yes; see the amendment to the
Project Paper. -

Yes; the amendment to the Project
Paper includes a detailed revised
project budget.

27
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FAW Sec, 611(a)(2)., 1f

further legislative action is
required within recipient
country, what is basis for
reasonable expectation that
such action will be completed
in time to permit orderly
accomplishment of purposc of
the assistance?

FAL Sec. 611(b); FY 1985

Continuing Resolution Sec.

5061, 1f for water cr
water-related land resource
construction, has project met
the standards and criteria as
cet forth in che Principles
and Standards for Planning
Water and Related Lang
Resources, dated October 25,
1873, or the Water Resources
Planning Act (42 U.S.C. 1962

‘et seq.)? (Sce AID Handbook

3 for new guidelines.)

FAL Sec. 6)1(e). If project

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

FAW Sec. '209. 1Is project

susceptible Lo execution as
part of redgional or
multilateral project? TIf so,
vhy is project not so
executed? ' Information and
conclusion wh :ther assistance
will encourag« regional
development programs. .

Ammex B - Page

No lcgislnlec_aUtion 1s required,

Not applicable.

Not applicable.

Thiﬁ project is not susceptible

to ehecutlon as part of a regional
project The Government of Ireland
participatcs in the project under the
térms of a host oountry contract with
the GRB. The GOI provides techical
services and participant training

jthrough the Irish Peat Board (Bord na

Mona).

28
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FAM Scc., 601(a). Information
and conclusions whether
projects will encourage
efforts of the country to:
(a) increzse the flow of
international trade; (b)
foster private initiative and
compctition; and (c)
encourayge aevelopment and use
of cooperatives, and credit
unions, &nd savings and loan
associationgs; {(d) discourage
monopolistic practices; (e)
improve technical cfficiency
of indvstry, agriculture and
commerce; and (f) strengthen
free labor unions. :

Fz2 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 prograns
(including use of private
trade chanrnels and the
services of U.S. priveote
enterprise).

FAA Sec. 612(b), 636(h): 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 contractuzl and other
services, and foreign
currencies owned by the U.S.
are utilized in lieu of
dollars. -

FAMN Sec. Gl2{d). Does the
U.S. own excess foreign
currency ¢ the country and,
if so, what arrangements have
been made for its relcase?

Annex B - Pape 3

(¢): The project is asslsting

the GRE's National Peat Office
(ONATOUR) to improve its techaical
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 fimited amount of the long- *
and short-term technical scrvices

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 licu of dollars
for implementation cf the project.

No. The U.S. does not own ecxcess
forelgn currency of Burundi,

.29



11,

12,

14,

Ammex B - Pape 4

10~

FLA Sec. 60X{c). Will the Yes.

project. utilive competitive
selection procedures for the
avarding of contracts,
except where applicable
procurement rules allow
othervise? ‘

FY 1985 Continuing Not applicable.
Resolution SHec, 522, If .

assistuance is for the
production of any co.modity
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. producers of
the same, similar or

. competing commodity?

FAA 118(c) and (d). Does

the project comply with the
environomental procedures
set forth in AID Regulation
16. Does the project or destroyed.
prograam taken into '

cousideration the problem of

the desctruction of tropical

forests?

FAA 121{d). If a Sahel : No;‘ applicable.

project, has a determination
been nade that the host
governnent has an adequate
sysen for accounting for and
controlling receipt and
erxpenditure of project funds
(dollars or local currency
generatedatherefrom)?

The projéct has complied with
the environmental -procedures
‘set forth in AID Regulation 16.
‘No tropical forests will be

20
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15, FY 1945 Continuing
Resolution Soe. 536. 1Is
disbursement of the
assistance conditioned
solely on the basis of the

policies of any multilatera:

institution?

FUNDING CRITERIZ FOR PROJECT

1. Development Ascistance
Project Critcria

a. FAA Sec, 102(b), 111,
113, 281(a). Extent to
which activity will (a)
effectively involve the
poor in development, by
extending access. to
econonmy at local level,
increasing
labor-intensive
production and the use
of approrriate.
technology, spreading
investment out from
cities to small towns

" and rural areas; and
insuring wige .
participation of the
poor in the benefits of
development on a
Sustained basis, using
tre appropriate U.gs.
institutions; (b) help
develop tooperatives, -
especially by technical
assistance, to assist
rural and uiban poor to
help themsclves toward
better life¢, and
otherwise clncourage
democratic . rivate and
local governmental
institution.; (c)

_Support the self-help
efforts of Jdoveloping
countries; (d) promote

Annex B -~ Pape, b

(a) Peat production on the

_Burundjian bogs is utilizing a mix

L
of labor-intensive and mechanized
techﬁologies. Local labor is also
employed to turn, stack, remcve,
store gnd load peat at the bog
sites. Up to 1,200 local laborers
are employed during-the peak of the
production season.

(b) Not applicable,

(c) The goal of the project is to
assist tine 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 -
Burundi.

4
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the participation of vomen
in the national ccononmices of
developing countries and the
improvenent of women's
status, (e) utilize ang
ehcourage reqgional
cooperation by developing
countries?

b. FAA sec. 103, 103A, 104,

105% 106. Does the
project fit the criteria
for the typc of funds
(functional account:)
being uced?

€. FAA Sec. 107. 1s
emphasis on use of
appropriate technology
(relatively smaller,
cost-saving, labor-using
technologies that are
generally most
appropriate for the
small farms, small
businesscs, and small
incomes c¢f the poor}?:

d. FAL Scc. 110(al. will
.the recipient country
provide at least 25% of
the costs of the '
program, project, or-
activity with respect to
wheh the assistance is
to be furnished (or jis
the latter cost-sharing
requircrment being waived
for a "relatively least
“developed country)?

€. FAA Sec. 110(b). will
grant capital assistanpce
be disbursed for project
for more than 2 years?
1f so, has justification
satisfactory to Congress
been made, and efforts
for other financing, or
is the recipient country

Annex B - Page 6

(d) Women will participate in testing

and selecting approporiate pont
ttoves for houschold use.  In general
the dnvolvement of women is con-
sidered essential to an expanded

use of pueat.
!
iy

cilNot applicable.
!

Yes; Sclected Development Activities.

Yes. - The most appropriate techno-
logies for the scale of exploitation
and for the bog conditions is being
emphasized for peat production in
Burundi. The technologies are a mix
of labor-intensive and mechanized
means.

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

Not applicable.

“42
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"rclatively least
developed™? (M,0.
1232,1 defined a capital

. project as “the

construction, expansion,
equipping or alteration
of a physical facility
or facilities financed
by AlD dollar assistance
of not less than
$£100,000, including
related advisory,
managerial and training
services, and not
undertaken as part of a
project of a ‘
predominantly technical
assistance character."

FﬁA 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
growth?

FAA Sec. 281(b).

Describe extent to which
progran recognizes the
particular needs,
desires, and capacities
of the people of the
country; utilizes the
country's intellectual
recources to encourage
institutional
developnment; and
supports civil education
and training in skills
required for effective
participation in
governmental processes
essenfial to
self-@overnment.

Annex B - Page 7

Ygs; the project gives reasonable
promise of contributing to the
development of a relatively new
economic resource (peat), to an
increase in Burundi's productive
capacities in exploiting its peat
reserves and to suppcrting efforts
towards sclf-sustainidg economic
grovth.

The project is aimed at strengthening
the ‘capacity of ONATOUR to produce
andi{market peat as a viable alter-
naﬁ&ve'fuel to wood, charcoal and
fuél oil in particular recognition
oq the eventual unavailability of
tilese fuels to the people of
Eyfundi. The training of Burundians
has effectively developed ONATOUR
.as a viable institution so that it
‘tan now participate effectively in
fgovernment processes.
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Developnent Assistance Project Not; applicable.
Criteria (Loans Only) ‘

a. Fah Sec. 122(b).
Information an conclusion on
capacity of the country to
repay the loan, at a
Icasonabhle rate of interest,

b. LA Sec. 620(d). 1f
assistance 1 for any
Productive enterprise which
Will compete with U.8S.

nterprises, is there an
greement by the recipient
ountry to prevent export to
he U.S. of more than 20% of
he enterprise's annual
roduction during the life
of the loa.;? '

Fconomic Support Fund Project Not  applicable.
Criteria | -
a. FAA Sec, 531(a). will this

assistance promote economic

and political stability? 7o

the extent Possible, does it

reflect the pclicy

directions of FARA Section

1022 :

b.  Frr sec. 531(c). will
arcistance under this
chapter be used for
military, or paramilitary
activities?

€. 2. Sec, 534, 'Will ESF
funds be used to finance the
Ceoctruction of, or the
opcration or maintenance of,
Ox the supplying of fuel
f0;, a nuclear facility? 1If
s¢, has the President
certified that such use of
funds is indispensable to
honproliferation objectives?

4ef
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FAL Sec. G09. If

comnmodities are to be
granted o that sale
proceeds will accrue to the
recipient country, have
Special Account
(counterpart) arrangements
been made?

CAnnex - Page 9

H5



5C(l) - COUMTRY CHECKLISY

Listed below are statutory criteria
epplicable generally to FAA funds, and
criteria applicable to individual fund

sources:

bevelopment Rssistance and

Economic Support Fund.

A. GENERAL CRITERIA FOX COUNTRY

ELIGIBIL:ITY

l.

FAA Sec. 481; FY )9Y85 No
Continuing Resolution Sec.

- 528. Has it been determined .

or certified to the Congress
by thc President that the
governrent of the recipient
country has failed to take
adeguate measures or steps to
prevent narcotic and
psychotropic drugs or other
controiled substances (as
listed in the schedules in
section 202 of the
Comprehensive brug Abuase and
Prevention Control Act of
1971) which are cultivated,
pProduced or processed i
illicitly, in vhole or in
part, in such country or
transported through such
country, from being sold
illegally within the
jurisdiction of such country
to United Siates Government
personnel or their dependents
or from entering the United
States unlawiully?

FAA Sec. 620{c). 1If No
assisrtance is to a government,
is the governnent liable as
debtor or urconditional
guarantor on any debt to a
U.S. citizen for goods or
senrvices furnished or ordered
where (&) such citizen has
exhausted ovailable legal
remedies and {b) the debt is
not denied or contested by
such govermunent?

Anncx B - Page 10

94
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ErA Scc, 620(ej(1). 1f
assistance is to a government,
has it (including government
agencies or subdivisions)
taken eny action which has the
effect of nationalizing,
expropriating, or othervise
seizing ownership or contro)
of property of U.S. citizens
or entities beneficially owned
by them without taking steps
to discharge its obligations
tcward such citizens or
eatities?

FAA Sec. 620(a), 620(f),
520(Dh); FY 1985 Contiruing
Resolution Sec. 512 and 513,

Is recipient country a
Communist country? . will
assistance be provided to
Angola, Cambodia, Cuba, Laos,
Syvia, Vietnam, Libya, or
South Yemen? Will assistance
be provided to Afghanistan or
Hozambique without a waiver?

PAA Sec. 6206(3j). Has the
country permitted, or faoiled
to take adequate measures to
prevent, the damage or ,
destruction by mob action of
U.S. property?

FAA Scc. 620(1). Has the
couniry failed to enter irto
an agrecment with OPIC?

FAA Sec. 620(0); Fishermen's
Protective Act of 1967, as
amended, Scc. 5. (a) Has the
country seized, or imposed any
penalty or sanction against, .
any U.S. fishing activitices in
internatiopal waters?

(b) If so, has any deduction
reguired by the Pishermen's
Prote:rtive Act been made?

Annex B - Page 11

r

- No

No

a. No

HT



6.

10.

Annex B - Page 12

-3-

AA Scc. 620(q); FY 1985 a. No
~ontinuing Resolution Sec.
218. (a) Has the government
of the recipient country been
in default for more than six
months on interest or
principal of any AIb loan to
the country? (b) Has the b, No
country been in default for
more than one year on interest
or principal on any U.S. loan
under a program for which i-he
appropriation bill (or
continuing resolution)
appropriates funds?

FAL SiC. 620(s). If | A
contemplated assistance is
development loan or from
Ecenomic Support Fund, has the
Administrator taken into
accournt the amount of foreign
eXxchange or other resources
which the country hkes spent on
military equipment? ) ‘
(Reference may be nade to the
annual "Taking Into
Consideration® memo: "Yes,
taken into account by the
Administrator at time of
aprroval of Agency OYB." fThis
approval by the Administrator
of the Operational Year Budget
can be the basis for apn
affirmative answer during the
fiscal year unless significant
changes in circumstances
occur.)

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
agreeinents been negotiated
and entered into since such
resumption?

H$



ll.

12,

13.

14,

.

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
hdministrator in determining
the current AID Operational
Year dudget? (Reference may
be made to the Taking into
Consideration memo.)

FAL Sec. 620A; FY 1985
Continuing Resolution Sec.
221. Has the country aided
or abetted, by ¢ranting
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?

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

FALW Sec. 669, 670. Has the

country, after August 3,
1977, delivered or received
nuclear enrichment or _
reprocessing eguipment,
naterials, or technology,
without specified
arrangements or safeguards?
Has it transferred a nuclear
explosivet device to a
non-uuclear weapon state, or
if such a state, either
received or detonated a
nuclear explosive device?
(F1h Sec. G201 permits a
special waiver, of Sec. 669

for akistan.)

Annex B - Pagg, 13

In arrcars. - Yes

44
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: Unknown
15, JSDCQNQQ_12§1~§££J_ZZQ. Was
the cotntry represented at
the Meeting of Ministers of
Foreign Anffairsg and Heads of
Delegations of the
Non-Aliqued Countries to the
36th General Assembly of the
U.R. of sept. 25 and 28,
1981, and failegd to
disassocigte itself from the
comnunique issued? If so,
has the President taken it
into account? (Reference
may be made to the Taking
into Consideratiorn nemo, )

"15. FY 1985 Continuing
———=-0%2 tontinuin

Resolution. 1f assistance
is frow the population
functional gccount, does the
country (or organization)
include as part cf its
population »lanning programs
involuntary abortion?

16. Fy loegs Continuing
Resolution Sec. 530, Has
the recipient country been
determined by the President
to have engaged jn a
consistent pattern of
Opposition to the foreign
policy of the United Statess

FUNDING. SOURCE CRITERIA FOR
COUNTRY ELIGIBILITY

; .
1. Development Assistance
Country Criteria

FAM Sec. 116. Has the
Department: of State
determined, that this
government has engaged in a
consistent pattern of gross
violations of
internatiocrizlly recognized
hunan rigneh? "1f 50, can it
be -demonstriit eq that
contempiated assistance will
.directly benefit the needy?



: Annex B -~ Papge 15
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. No
Lecononic Support fund

Country Criteria

FAA Sec., 502B. Has it been

determined that the country
has engaged in a consistent
pattern of gross violations
of internationally
recognized human rights? 1If
sc, has the country made
such significant
improvements in-its human
righits re:ord that
furnishing such assistance

is in the national interest?

Ll



CNATGUR STAFF/EDUCATION LEVELS/TRAINING

NOM/No." PERSON

EDUCATION

PROJET TOURBE TRAINING

FORMAL (Mths)

INFORMAL ON/JOB

CRindgi, Daniel
—~e

Tueglizimana, Laurentc
Sinzinkayo, lLéonce
vpen, presently .

virectad by Kindgi and
sinzinkayo

Hazamdagive, Balthazar

Drunzimana, Ferdinand

vpen, prldently
cirected by Tinzinkayo

Blrahunguye, Juvenal

Wikobasa, Charles
8ikwenu, Gaspard

Ntcbutsi, Leopold
(Xxcept personnel)

- ..
« Ypen,-trojece training
" Mavord, Charles. !

Raeeca, Séatrice

Mashatye, Valerie

4 yzs Univ. (Ecanomic)
4 yrs Univ, (Law)

3 yrs Univ. (Mine, Eng.)

Sec, Scﬁool

4 yrs Univ, (Econoqica)
10 mths (finance 0CAM)

4 yrs Univ, (Economics)

5 yrs Univ. (Mine. Eng,)
- <
4 yrs Univ. (Ecologie)
?

1 yr. University

Secondary achool

Secondary school

2 mtke (Managerent)
1 mth (Admin.)

1 'mth (Admin.)

None

10 mths (Finance) paid by Prance -

18 mths Univ, Marketiag
mchs (Adain.)

None
Peat Congress

None

little
lictle

little

None (new employee)

R. Smith

.on-going R. Burke

EXONO .
G. Loughman 1;2
New position 1~
—
-
4
on-going R. Smith ™
- ~

,.—
~



ip v Doup.,,

Ruvakokoye, Didace
14, Ndayuwundi, Bonaventure
15. Joint Service Function
16. Karangwa, James
17. Bagina, Kazalika
18. Mme Pascasie
19. Joint function w/ventes
<U, }hnirakiéa, Stany '
21, Ntdirkubuza, Juvénal
22, Ndoricimpa, Zacharie
23. Mme Dewvenge
24, Joint Service function
25. Joint Service funztion
2v. Eankamwubo! Jean

ﬁ7. Harushamagara, Slxte
Full rap staff (2)

28. Banyiyezako, L&onard
Ruryomimbwa, Pascal
Mikaza, J. Marie ”
Vurayudrgabo, Alphtonse

29. Mucerengue, Sylvire

Mechanic staff (6)

Secondary rchool
Secondary school

5 years Univ. (Chem. Eng.)
5 years Univ. (Mine, Eng.)
Secondary School

3 yre Univ. (Accountancy)
6 yrs Univfu(Phd. Geology)
3 yra;Univ. (Aczountaney)
Sccondary School
Topography

4 yrs Uniw, (Big/Chem)

1 yr Univ. (Scig;ée)
Secondary Sch.

2 yrs Univ. (Science)
Secondary School

Adv, Tech. Trg/Machanics

Tech, Secondary School

None

None
None

None

None
None

None

None

_ Noue

Nene
Rone
None
KNone
3 mths
3 mths

-

New pasition

None

J. Corcoran

Some, R. Burke-

R, Smith (now EZXOXO)
None

R. Szith

None

One year ENM Teax

Yene

Maher/Corcoran
Casey/Corccran
Carroill/Corecran
Casey/Corcorzan

On-goir:;, Bl Tecz=

On-going, BENM ZTezn

5%
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,
g v @wm.,,
Ju. Mbanzabugabo, Anastase . !'

(Salary paid by Project) H
31. Joint Service Function 0

32. position closed

33. Joint Service Function

34. bog Manager EKONO Techricians
35. driver (1)

36. daily laborers (10-15)

37. &river (1)

38. .open, Prdjec: tzaining
“Cyemayire-Nzovu Innocent

39. drivers, Buja (8)
40. assists. (5)

41, rcceptignist (l)n
42. cessengers (2)

43. guards, Buja (8)
44, assist. bogs (4)
45. mechanics, bogs (4)
46, drivers bog equip (5~8;
47. foremen bogs (12-18)
48. szeres clerks, bngs-(éj
49. drivers, bogs (4)

5u. guards, bogs (20-30°

2 yrs Univ./Bus. Mkig

2 years university

. T
Techn. Sec. School
4

None

New employec/Surike

on-going? EXCKO Tean

On-goinz, BENM ‘eag

Oa-going, BN¥H Teazm




assist. cechanics, bogs (4-8)

assist. bog equlp; Drivars,
bogs (5)

ESENTLY TRAINING BOARD

/ungeko, Aodré Tevicus, Marketing Sales Dept..

ribwazi, Etienne provious bog manager

32

3 yrs Bus. Adxin.
Prcgrag - Ireland ®

2 yrs Civil Eagineering
Program Ireland,

on-goirig, oM Teaa

Y

on-going, "B Team



ANNEX D

Supplementary Economic Analysis

A, The Economics of Peat in Burundi

1. Factors Militating Against its Use

Three factors strongly militate agains% peat being'an economic source
of fuel in Burundi at the present time. First, the fuelwood/charcoal
"erisis" foreseen in the Project Paper has, for the moment, falled 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 "erisis" must inevitably occur at some poiut as population and food
requirements increase it may be some years in the future in terms of its
ability to impact significantly on fuelwoosd and charcoal prices and thus on
the overall viapility of peat production. (In fairness, therc 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 Zaitre 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 gencrating 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 millicn 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 vears 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 we l1l illustrated by the fact
that special peat fueled boillers imported by the Zuropean Economic Community
for use at the tea factury proved unsuitable for the combustion of Burundi
peat - resulting in a E?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 cnst 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 unsuitabl
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of economic resources to procure the cnergy 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 Departmenty of Forestry and ONATOUR staff.

Table I

Alternative Fuel Costs-knergy Equivalent of a ton of peat

Peat FrBu 13,622
Kerosene FrBu 26,415
Diesel FrBu 26,928
Fuel 011 FrBu 17,932
Charcoal FrBu 7,559
Wood FrBu 3,446

Several comments on this table are in order. First, the .~onomic
costs of kerosene, diesel and fuel o0il are understated in that the Burundi
Franc is over-valued. The costs given were calculated &t 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 smaller and smaller
units their costs can be expected to be higher by as much as 60-80 percent,

3. 1Is 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 opposcd 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 eccnomic production costs. In order to do this, certain
1983 capital expenditures have to be spread out over time and some 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 encrgy costs of Table I it is clear that
peat 1s 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 rrewery and the textile industry. An
investigation into the conversion costs and technical problems associated with
such a substitution (along with an exarination of the costs and problems
associated with a switch to hydro-electric power) should be undertaken as
soon as possible and appropriate decisicns 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.
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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 by 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 cconomic 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 -hich
would, in relation to ecnergy demands, raise the cost of fuelwood and charcoal
well above the levels of Table I. A possible example of this sort of situation
scems likely to arise in the case of thc 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 technical.problems cf peat combustion
in various uses and a marketing and analytical capacity!to identify such
situations.

While Table II provides what is believed to be 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 t¢hought to be functioning well below capacity and, if thie is
the case, a considerable improvement in the economic position of peat vis-a-vis
other encrgy sources may w:ll be possible. Since ONATOUR is already producing
well ia excess of what it is able :o sell, such improvements in efficiency
will depend upon its ability te 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 vossible price. At the same time it will find
this difficult to achieve unless it can rapidly expand its market. Accordingly,
& 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
cutlook today. In the absence of same, peat's economic potential will shift to
come 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.
Thie 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 algo support studies of the conomics of substituting peat for fuel oil



TABLE 37

Peat Production Lconomic Costys ¢ 1983

Recurring Costs B

Personnel (Trchnical Assistance)
Local Salaries

Local Persommel Renefits

Venicle Spares

Fuel and Maintenance

Production Zquipment Spares
Cffice Supply/Support

Cormercial Iransport Costs

Other Coste

Capital Costs Attributable to 1983

Vroduction

Office Cenztriction

Storage Construction -~ U —Ccuntry
Office Equipment and }utniLure B
Housing Equipment and Furniture
Vehicles

I'roduction Equipment

Other Capital

(00GFrBu)

- ]y
Project~
57,164
30,615

NA
2223/
g3/
913/

4, 4434/
633/
6582

-ezzﬁ/

Contribution from Capital Purchased in Prior
Years

Torll Cost USAID/ONATOUR
total Cost USATN/ONATOUR/Bord | na Lonal/

NA

Yotes to Table 11

Inclwdes USALD project cosis

tnallocated as Lo sourcae.: Friduw S0 nillion cost

30 years

1983 costs spread over an assuaed lif2 of

1933 costs sproad over en aussuwed 1ife of

ONATOUR Total

68,221 125,385

- 30,615

38,781 38,781

3,936 3,936

- 5,099

11,808 11,608

- 3,550

2,861 3,622

10,835 10,535

17,139

opy T 2zamo
(1,000=") 1,000
4523 674

g3/ 16

53/ 26

4,443

768

627

(15,0512 15,031
HA 148,700

5frrmcd‘to

10 yonigree
3'yenrx

1933 costs spread over an sssiaed Lifo of 7 yaare

L2530 costs apeead ovar on nesuned 11fe of 5 vonce

181,49

hu pl”ﬂ ovay

Unallocated as o source,  Data bascd ou purchase cost of eund-19233 cavip :
yre o ’...."l.L‘)".'.hl..

stock aorend over vorlous nunher of

Taclulas S1.4 m]l ci (pl e
Poud pr 2onn Sor dYeehads

yoars depenwin, upon t

d ovir Elva years) or fuads
siimes and tradaind,

proviced by
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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 GRB in this regard should be explored as soon as
possible. ¥

. f .
The GRB may also wish to consider revising its pricing policy

with respect to harvesting timber for use as fuelwood and in charcoal

production. Tnday, because the extraction fees set are low, both fuelwood

and charcoal setl far helow their replacement costs. Accordingly, the GRB

lacks revenues with which to sustain the reforestatlion effort and peat finds

it that much wore difficult to compete in the market place. Revising the

pricing policy would no doubt be fraught with political difficulties both from

the point of view of producers and consumers. Again the views of the GRB

should be ascertained as soon as possible.

B. Estimated Forest and Reforestation Savings from Peat Production

Table 1I1 clearly reveals that, in terms of actual 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 aleng 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 mavketplace 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.

Certzin elements on the cost side remain uncertain as well. Technological
problems remain unresolved and conversion costs are unclear as are the marketing
costs iavolved in convincing consumers to switch. The speed with which ONATOUR
can save on costs through improvemeats in internal efficiency and by becoming
independent 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,
‘lowever, 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 1issues.
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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 eleménts 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, sbould 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 f Burundi.
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Derivation of Comparicive Fuel Costs

Kerxgsene

User price less taxes (trvansfers to GRB)
Kilocalories par litre 8,677.7
Cost of 3 million kXilocalories

(ton of peat aquivalent)

Nicsel
User price less tawxes (transfers to GRB)
Kilocalories per litre 9,130.43
Cost of 3 million kilocalories

(ton of peat equivaleni)

fu2l 041

‘iiser price less taxes (transfers to GRB)

Kilocalories per litre 9,130.43."
Cost of 3 million kilocalorices

(tonn of peat aquivalen’:)

FrBu

Friu

FrBu

‘FrBu

ﬂFréu

FrBu

76,408

26,415

81,955

26,928

54,575

17,934

~
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Appendix B

Assunmptions for Caleculation of Fuclwood and Charcoal Costs

Fuelwood

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

over twenty vears it will yield 8.5 cubic mrters of wood each year.

Discounted at 15 percent, this

oroduction hus a “"present value" of
L P

53.20 cubic merers. When produced each yearn the 8.5 cubic meters

will have a harvesting and marketing cost o FrBu 11,331. Ovew

20 years these coshts, ﬂi counted at 15 percent, have a present

value of FrBu 70,925, Total (Present Valuuw) cost of 53.20 cubic

meters of wood ig thus TrBu 13

or TrBu 2,461 par 630 kilcgrans

kilocalories pex kilo ii would
produce 3,000,000 kilocalcrics

peat) and this would cost FrBu

C a”'("Oc\.l
A hectara of land costs F
over twanty years, it will vie

yoar whiich can be converted in

0)925 or Frbu 2,461 per cubic meter,
or FrBu 3.7¢ per kilo. At 3,300
take 909.09 xilos of fuelwood to
(the energy oquivalent of a ton of
3,445.45.

rBu 60,000 to replant. On averagsa,
1af . cubic maebers of wood each

to 789.3° 1103 of charcoal. Dis-

comnted at 15 porcent this production has a piesent value of 4,940.5

Yilos.  thaon prodNCnd aach yoa
have prod“ﬂt)on ned markatiog

these costs, digcounted ac 18

Telu 29,643, Tobtel (Presant YV
conl is thus R 39,643 on ¥r
calovies porc kile, 16,7 Kilos
producs 3,000,000 kilocalories

peakt) and thiis gould cout Fehu

r, the 739.3 %ilos of chatvcoal will
coslts of Friu 4,735.80, Over 20 y2a0s
pacensnt, hava a present valua of
alun) cost of 1,940.5 %ilos of cuar:
Bu 18.11 per kilo. AL 7,200 lile-

of charcoal will be vaguired o

(the enexgy aquivalenl of a ton of
7,553.94. '
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CATEGORY

TECHNICAL SERVICES
Long~-term
Marketing Advisor (PSC)
(2/81 - 3/87)

Admin/Financial Advisor
(rsc) (5/82 ~ 5/86)

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

Bord na Mona Contractl/
(8/81 - 3/87)

Short-term
Gasification (1lpm)
Ag.Peat Spec.(45 days)
Water Evaluation(l pm)
Other

SUB-TOTAL

COMMODITIES
Conversion Equipment
Peat Production Equip.
Lab. Equipment
Misc. Equip.
Vehicles

SUB~TOTAL

DEMONSTRATION/CONVERSION

DETAILED PROJECT BUDGET.

ANNEX

E

Skilled Labor(3 teams)
‘Construction Materials

Publicity Costs

Peat Analyes/tests

SUB-TOTAL

($000)
Obligations
FY80- FY 84 FY1985 FY 1986 TOTAL
355.0 85.0 - 440.0
490.0 27.0 - 517.0
41.0 85.0 - 126.0
775.0 302.0 - 1,077.0
14.0 25.0 - 39.0
- 15.0 - 15.0
- 10.0 - 10.0
. 92,0 20.0 - 112.0
1,767.0 569.0 - 2,336.0
\
- 55.0 60.0 115.0
2
1,231.0 (107.0)~ 176.0  1,300.0
- 26.0 - 26.0
520.4 11.5 - 531.9
573.8 114.0 - 687.8
2,325.2 99.5 236.0 2,660.7
- 51.0 25.0 76.0
60.0 48.0 75.0 133.0
74.2 - - 74.2
20.0 2.5 - 22.5
154.2 101.5 50.0 305.7
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TRAINING

Short-term,third couﬁtry
SUR-TOTAL

CONSTRUCTION
ONATOUR office

Up-country housing &
offices

ONATOUR hangar

Bog site hangars &
workshops

SUB-TOTAL

NYAMUSWAGA DEVELOPMENT

Construction
Tools & Lguipment
Soil analyses
Equipment 0 & M
Local Labor

SUB-TOTAL

OTHER PROJECT COSTS

Contractor Housing
rentals

Office support
Vehicle O&M

Administration/loczl
staff

SUB-TOTAL

RECLAMATION

Peat Analysec

Local labor

Farm Equip. &supplies
Misc. Expenses

SUB-TOTAL

- 2 - cont.

109.3 14.0)%
109.3 (14.0)
418.0 -
a
315.0 (77.0)”
3
350.0 (105.0)"
30.0 135.0
1,113.0 (47.0)
- 27.0
- 1.0
- 8.5
- 78.2
\
100.0 25.0
100.0 139.7
l\
415.8 170.0
70.0 23.0
437.7 128.0
_263.8 100.0
1,187.3 421.0
- 15.0
50.0 -
- 18.0
___'_'_ 22-3
50.0 55.3

418.0

238.0
245.0

165.0

1,066.0

27.0
1.0
8.5

78.2

125.0

140.0
10.0
130.0

103.0

239.7

725.8
103.0
695.7

466.8

383.0

(%)

1,991,

15.
50,
18.
22.
105.3

w O O o




~3 - cont.

PROJECT SUPPORT UNIT - ’ 200.0 - 200.0
SUB TOTAL - 200.0 - 200.0
GRAND TOTAL $6,306.0 $ 1,525.0 $669.0 $9,000.0

1/ Allowances rnd administrative costs associated with the assignment of
.1 Production Manager, 3 Master Mechanics, 1 Agronomist, 1 Drainage .
Engineer, 1 Boiler Specialist and short-terw specialists between 10/84 and y87.

Zj 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.
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