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Executive Summary
 

Under the USAID Peat Projects, 
a viable peat economy has been creat
ed in a relatively short 
time. Peat appears to be an economically

competative fuel particularly when compared with petroleum fuels. 
 The
operating parastatal peat producer, The Office National de 
la Tourbe
(ONATOUR), appears to 
have solved many of the production and transporta
tion problems, but there several areas
are 
 which need significant im
provement. Our recommendations 
are as follows:
 

" STRaTEGtC PLANNING: 
 ONATOUR does not have 
a strategic plan,
 
nor does it have the necessary informations systems in place 
on

which to 
develop a planning capability. The organization must
define its goal clearly, collect and analyze market and produc
tion cost information, and 
prepare a detailed strategic plan
 
immediately.
 

" 
 INVENTORY CONTROL AND DISTRIBUTION: The current system for
 
handling and 
transporting peat contribute substantially to an

unacceptably high 
loss rate, and to an unacceptably high vari
ability in product quality. ONATOUR's competative advantage

against wood fuels has been the 
reliability of delivery, rather
 
than price. Increasing product consistancy would streghthen

this advantage significantly. In addition, the 
reliability of
the distribution system, and follow up with clients should also
 
be improved.
 

The strategy that is recommended for ONATOUR includes the 
following
 
components:
 

" 
ONATOUR should drop carbonized peat briquettes, and defer 
serv
ing the household segment 
in the near term. ONATOUR does not
 
have adequate resources to solve the technical and marketing

problems associated with this product/market segment, and should
 
focus rather on those areas 
where it now has strength.
 

" 
ONATOUR should increase sales 
to selected large institutional,

industrial and artisanal buyers. 
 This should be approached in
 
two ways. First, the 
current community stove/bread oven program

should be revitalized, and expanded. 
 Second, other potential

customers should be 
identified who can be 
switched from other
 
fuels to peat.
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" ONATOUR should promote peat for use in industrial process
 
heating, boilers, furnaces, etc. ONATOUR should start with
 
partial load substitution for an industrial oil user. This is
 
the most effective use of peat both within this segment, and
 
forthe national economy. In order to penetrate this potential
 
market, an initial demonstration in Burundi of at least one of
 
the major combustion technology options is mandatory.
 

* Only after the core product line, bog or DIFCO peat, is finan
cially viable, should ONATOUR consider other market segments
 
(such as agriculture, e.g., soil additives), and additional
 
products (such as peat briquettes). By financially viable, we
 
mean that ONATOUR should be producing and selling enough peat to
 
generate cash flow to cover both its variable and fixed costs,
 
including the annualized capital costs for equipment that re
mains in service.
 

Given ONATOUR's limited managerial, technical, and financial re
sources, together with its status as a parastatal, it is unclear that
 
it can develop the capacity to provide the range of technical services
 
required to fully implement the recommended strategy in addition to
 
providing a reliable peat supply. Solid fuel customers, and especially
 
the potential industrial customers, might be better served by a private
 
solid fuel retail company which had strong marketing skills and the
 
necessary technical skills. ONATOUR would become simply a producer and
 
wholesaler of peat.
 

There remain several areas where the Government of Burundi and/or
 
the international donor community could play a significant role in
 
furthering the development of the peat economy in Burundi, and in
 
strengthening ONATOUR. These are:
 

" Investigation of the role of a private solid fuel retailer
 

" Developing a strategic planning capability
 

" Developing the necessary technical information base concerning
 
combustion technology options and potential technology suppli
ers.
 

" Supporting an initial demonstration of base load conversion from
 
oil to peat using one or more of the combustion technologies
 
outlined in this report.
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Section 1
 
Introduction
 

The following document is a review of the Peat 
II Project and a
financial and economic analysis of The Office National de 
Tourbe (ONA-

TOUR) of Burundi. It is based on 
field work in Ireland, Kenya, and

Burundi performed between 8 October and 15 
December 1987, information
 
contained in the documents 
provided by the 
US Agency for International
 
Development (USAID) and ONATOUR, as 
well as information from other
 
sources.
 

USAID has 
supported ONATOUR, a public enterprise, or parastatal,

responsible for the production and marketing of peat, 
since 1978.
 
After the completion of 
the pilot or "Peat I" Project, USAID started
the "Peat II" 
Project in 1980. The original goal of Peat II was to

maximize the effective utilization of Burundi's limited indigenous
 
energy resources 
by conserving dwindling forest resources, and by institutionally strengthening ONATOUR (USAID, 1980). 
 This goal was based on
 
an assumption that 
fuelwood prices would rise dramatically in real
 
terms relative to 
other fuels as a result of projected fuelwood shortag
es. Therefore, the initial focus of the project was 
on peat production
with the objective of creating a viable alternative fuel source to wood
 
and wood charcoal. As 
a direct result of assistance under the extend
ed Peat II project, ONATOUR has developed considerable institutional
 
capability. 
 Peat is now a reliable and viable supply alternative for
 
the energy sector, particularly for select end 
uses.
 

In 1985, the Peat II project was extended with redefined goals.

The project now focused on strengthening "ONATOUR's capacity to 
produce

and aggressively market peat 
as an alternative fuel, considering all
possible markets but initially concentrating on those in which peat is
 
most cost-competitive." 
 During 1984-1985, USAID/Burundi encouraged

ONATOUR to consider expanding the market 
for peat beyond the military
and prisons. The market 
segments targeted for expansion were small and
 
medium industries and institutions through the 
stove program, and urban
 
households through development of carbonized peat, 
or "peat charcoal".
 

The Peat II project will end on December 31, 1987. The decision
 
was made to prepare a Technical Review of 
the project in lieu of the
 
final evaluation called 
for in the Project Paper. This review was
designed to evaluate the validity of 
the economic assumptions used by

Coopers & Lybrand (C&L) and ONATOUR, to review progress up to 

Project Activity Completion Date (PACD), and to 

the
 
provide ONATOUR with
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recommendations supplementing, altering, or 
amending the previous recom
mendations provided by C&L.
 

This review describes ONATOUR's strengths and 
the areas that we
believe must be 
improved if ONATOUR is to be successful. Most impor
tant of these areas 
is strategic planning. A proposed overall strategy
and planning process is described in Section 2. Section 3 of the

view describes 

re
the energy sector, the 
place of peat in the sector, and
the opportunities for ONATOUR within 
the context on the energy sector.


The most important, and a3 yet untapped, market 
for sod peat, the industrial segment, 
is described with specific recommendation: regarding the
technical and marketing issues related 
to this segment. Section 4 of
the report suggests several 
areas where additional support from the
donor community would be most 
beneficial to the development of ONATOUR
 
and the peat economy in Burundi.
 

Although not directly relevant to 
the scope of this review, we
believe that the environmental impact of peat 
ftiel use seems to have
been positive, but should be 
studied further. Peat fuel 
use has already claimed a share of the institutional/industrial market for wood

charcoal and wood and 
thus reduced the demand for wood 
fuels marginally. However, given that 
the prisons and military are 
two of the largest consumers 
 peat, and that
of this they have a reputation for destructive clear cutting when harvesting wood, the conversion of these 
two
institutions to 
peat may already have had a disproportionately beneficial effect on 
future wood supply, as well 
as on soil erosion and envi
ronmental degradation.
 

TERMS OF REFERENCE: 
 The terms of reference for this 
technical review

includes three tasks of which the 
second is the preparation of this

review. 
Task I, a memorandum reviewing and evaluating the economic

assumptions 
in the C&L report and other documentation being used by
ONATOUR, was completed. 
 The Team Leader delivered the memorandum to
USAID/REDSO and USAID/Burundi on arrival. 
 Following discussions with
USAID personnel, 
the relevant parts of the memorandum have been incorpo
rated into Sections 2 and 3 of this review. 
 Task 3, a market survey
of peat charcoal briquettes, was 
completed and the information collect
ed is presented in Section 2, and in 
the Appendices A and B.
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Section 2
 
Organizational Strengths and
 

Areas for Improvement
 

The peat projects and ONATOUR have developed a viable, albeit
 
small, peat 
economy within a relatively short time. 
 This includes a

viable operating company, a customer base 
for 12,000 tons/yr., three
 
operational bogs, and a transportation and distribution network which
 
is reasonably reliable, all within the 
time frame that the Irish normal
ly allow to 
bring a single bog into production. We believe that this
 
is an impressive achievement.
 

Below, we will concentrate on 
those areas which we believe need
 
further improvement. These are: 
lack of strategic planning, handling

and distribution, lackluster marketing, insufficient management con
trol, dnd inadequate information systems.
 

2.1 	 Need for Strategic Planning
 
A second issue for ONATOUR is the absence of 
a clearly defined goal


and a strategic plan for achieving this goal. 
Both a goal and a strate
gic 	plan are necessary.if the organization is to succeed, and indeed,

if it is to have any measure by which 
to judge success or failure. At
 
present, the information necessary for the 
preparation of a strategic

plan (e.g., market size and characteristics, costs of production, capi
tal costs, etc.) 
is not available. This lack of information is a
 
result of the poorly conceived Peat Projects whose goals were 
based on
 
assumptions rather than analysis, and the assumptions turned out 
to be
 
wrong. In addition, the Peat 
I & II projects apparently did not consid
er 
strategic planning, structured data collection, analysis of market
 
information, etc. to be important and made provision
no for these activ
ities within the 
project design. While some market data was collected
 
by Bob Burke, little or no 
effort appears to 
have been made to assem
ble, synthesize, 
or use this information.
 

Some attempt has been made to assemble the information cited above
 
in the process of this review. However, this attempt is cursory at

best. More detailed information must be collected, refined, and ana
lyzed immediately. We believe that the definition of the goal for
 
ONATOUR, and the preparation of a strategic plan to attain that goal,

should be among the new management's highest priorities. Without this
 
goal and plan, 
the 	decisions regarding personnel, capitalization, capi
tal equipment inventory, marketing, etc. will not be effective and
 
resources 
can 	not be allocated efficiently.
 

http:necessary.if
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AN OVERVIEW OF THE STRATEGIC PLANNING PROCESS: 
 The strategic planning
process plans the allocation of resources, 
quantitatively and qualita
tively, among activities to achieve significant and lasting excellence

of performance and competitive advantage, and 
to optimize the overall
 
goals of the firm. It does this by:
 

" Building on Strengths
 
" Minimizing Weaknesses
 
" Creating customer 
loyalty
 
" Balancing cash/profit needs
 
" Achieving economics
 

In order to understand how and where 
resources will have the greatest impact 
on the goal, the organization must first 
answer several
 
crucial questions.
 

1) What business is the company in? 
 This may seem simplistic, but

the answer has profound effects 
on strategy selection. For
example, if ONATOUR decides that 
it is in the 'solid fuels'

business rather than 
in the 'peat production and wholesale'

business, the range on strategy options expands 
to include mar
keting other 
fuels such of wood and wood charcoal.
 

2) What does it take to be successful in 
the business? In other
words, what are the key factors for success (KFS), e.g., 
econo
mies of scale; marketing, or 
delivery of goods and services; or
 
new product innovation? 
 Once the KFS's of the business are

understood, the work of planning the strategy can begin.
 

To be 'strategic', a plan must 
include not only the 
goal definition

and strategic options which maximize the 
KFS's, but also 
the specific
steps to be taken to implement the strategy. 
 The plan must detail what
is to be done, by whom, and when. 
 The specific resources to use for
each step should be delineated, e.g., people, training, money, technology, etc. In addition, attention should be 
given to the control mechanisms that will allow management to 
monitor the progress of the plan.
Finally, and perhaps most 
importantly because it is often overlooked,

there should be 
explicit provisions for re-planning.
 

2.2 Recommended Strategy

ONATOUR is still between the embryonic and growth phases of its
life cycle. In terms of strategic planning, this 
is a phase which is
generally characterized by a major 
focus on product development and/or
marketing, and by the need 
for innovative entry into the marketplace.


In ONATOUR's case, 
the major focus has been primarily on production and
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only secondarily on its customers/marketing. 
Several options are appro
priate to enterprises in this phase of the 
industry's life cycle: 1)

target segments for entry, 2) differentiate towards existing advan
tage, 3) exploit remaining pockets of underdeveloped demand, 4) trans
fer experience to 
new markets. This combination of strategies minimiz
es ONATOUR's weaknesses and builds 
on ONATOUR's strengths. Our specif
ic strategic recommendations reflect 
these options and may be 
summa
rized as follows:
 

o Drop 
the household segment completely; and
 

o Increase sales to 
selected large institutional, industrial, and
 
artisanal buyers;
 

o Promote peat for use in industrial process heating, starting

with partial substitution of 
oil at a single industrial buyer

such as the Cotebu textile plant 
as an initial demonstration.
 

The recommended strategy focuses ONATOUR's resources on 
the areas

which we 
believe give ONATOUR the greatest chance of long term success,

and which together 
can form a strong economic base. Fundamentally,

ONATOUR is a wholesale solid fuel producer with some 
vertical integra
tion into retail. 
 Its strengths lie in production and transportation

of peat, and to a lesser extent 
in serving large scale consumers of bog
peat (=DIFCO peat). We strongly recommend that ONATOUR stay out 
of the
small scale consumer retail business. At this point in its 
development
 
as an institution, ONATOUR does 
not have the resources, (i.e., money,

managerial 
time and energy, and skills), to solve the production and

marketing problems which remain before carbonized peat briquettes can
be considered a viable product. 
 Nor does it have the marketing skills
 
to address the marketing problems inherent 
in serving large numbers of

retail customers. Rather, ONATOUR must focus on solving the problems

that exist within its organization, and with 
the production and market
ing of its core product, bog peat.
 

The household fuel survey and peat charcoal stove 
tests conducted
 
as part of this review show that while peat 
charcoal briquettes are

generally acceptable as a household fuel, there 
are certain inconve
niences associated with their use. In 
order to make peat briquettes

financially attractive, and competitive on 
a price per energy unit
basis, 
they would have to be sold at a significantly lower price than

wood charcoal. In addition, the 
following existing technical and 
eco
nomic problems would have to 
be solved before commercial production

could be considered:
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a) the binder used currently is too expensive;

b) the size and shape of briquettes causes problems with the exist

ing stoves, and will have 
to be altered; and
 
c) the briquettes as they are 
currently constituted are difficult
 

to light.
 

Our preliminary analysis of production 
costs for peat charcoal

briquettes (assuming th..t ONATOUR would 
use the roller press whose
purchase is currently scheduled) suggests 
that it is not financially

feasible for toONATOUR prod'lce the briquettes at a price that is com
petitive with wood charcoal 
(see Appendix B) . The low utilization
 
rate for this machine, and thus the relatively high unit apital

costs 
, together with high variable 
cost 
for binders, packaging,

etc., produced a total cost 
basis of between 17 and 22 Fbu/Kg. 
 Undoubt
edly, these costs can be substantially reduced, (e.g., using 
a $4,000

extruder in lieu of a $25,000 roller 
press, alternative binders, recycling of packaging, etc.). 
 We believe, however, that 
the R&D required
to solve these problems, not 
t, mention the problems relating to market
ing to thousands of retail c-stomers, is not the use
best of ONATOUR's
 
resources. 
 Thus we recommend that ONATOUR not pursue the 
briquetting

of peat fines at 
this point, but rather explore less cost intensive
 
alternatives for 
the use of peat fines.
 

Our analysis 
also suggested that making carbonized briquettes from
 pure coffee husks might be mrore economical than making them from peat

or from a combination of the This difference appeared to
Lwo. 
 be driv
en by somewhat lower 
labor requirements, and lower 
transportation

costs, since the source 
of th.? husks is in Bujumbura. As coffee husks
have a lower ash content than Burundi peat, the energy content per
kilogram will also be higher, [fithough not 
as high as wood charcoal.
 

This strategy is very similar 
to the combination of options (4A)
which C&L recommended in 
their 1986 report. The following table (Table

2-i) summarizes the C&L options. also evaluates them against five
It 

criteria which measure 
their viability from ONATOUR's point of view as
 
well as their economic impact on the country as 
a whole.
 

The annualized cost 
of capital investments, even if originally

purchased by a donor organization or with donated funds, must be 
included

in the financial analysis. 
 These investments represent an 
opportunity cost
in the sense that they could potentially be 
resold, and/or a replacement

cost, in that they will eventually have 
to be replaced out of internally
 
generated funds.
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TABLE 2-1: 
 Coopers & Lybrand Strategies
 

.- y 

0 

'C.,C0 
. od9a3 

2. Greater Market Selectivity 
 L L M  +3. Expand existing Markets 
 L L M
4.* Selective expansion 
++ + 

M L M 
 +++ ++
A.* Industrial Process Heating 
 H H 
 H +++ ++++B. Target Brick Making Kilns L L 
 +C. Household Briquette Mkt. 

M + 
M H H + ++ 

L=Low M=Medium H=High -=Negative impact +=Positive impact
* C&L best combination of options 

The 
seven options, and their combinations, represent 
the full range
of options available to ONATOUR, with 
the possible exceptions of closing down operations, or including non-peat 
or even non-solid fuel products in their activities. The 
former should probably be considered if
significant amounts of oil are found off shore 
in Lake Tanganyika,

while the later is addressed below in Section 3.4. 
 The options which
 
were chosen by C&L, 4 + A, represent the 
greatest potential for financial success, and positive impact the
on national economy. Because
these options play 
to ONATOUR's strengths, focus on potentially large
markets, ana if successful, could decrease the 
demand for oil and thus
 
foreign exchange drain.
 

LEVEL OF SALES: ONATOUR's current 
level of production, pricing policies, and revenues 
can not support the organization as 
it is currently

structured and operated. 
 The break even 
point at its current cost
structure is about 1,500 tons 
per month, over 50% more than it is currently selling (see figure 2-1). 
 Of late, sales have dropped below the
1,000 tons/month average reached during 
the latter part of '86 and the
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first half of '87. Although 
this may ferely be an artifact of the
 
coup, (i.e., 
deferred vacation schedules for he military), ONATOUR
must ascertain the causes of this 
trend and uetermine how to 
reverse
 
the process.
 

ONATOUR 
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The break even 
chart for ONATOUR highlights the five basic
mechanisms which can increase the net profit of 
an enterprise: A)
raise price/unit; B) reduce variable costs; C) decrease fixed costs;
D) increase quantity sold; 
and E) reduce total investment. in
practice, each of 
these mechanisms would imply specific strategies for

the enterprise. For example, to 
increase unit price, and thus 
gross
sales per ton sold, 
one must first examine consumer willininess to pay,
the 
potential for discriminatory pricing by customer 
class , etc.
Similarly, reducing variable 
costs implies reducing losses, as well as
being more efficient. Investment can be 
reduced by selling unused
 
assets, replacing underutilized assets with 
lower cost assets, and by
dropping assets 
from the books which no longer apply to the operations,

but which can not be sold. 

PRIORITY TASKS: 
 Below we list those 
tasks which are 
the most important
in the near term. 
 These largely act to reduce variable cost (0 & 2),
and/or to increase the quantity sold (2-7). 
 There are many other tasks

which need to be accomplished, but 
the are less important now.
 

1. ONATOUR must control the quality of the 
peat delivered. This

wil. involve at least 
three aspects of the distribution system:

a) the handling of the 
peat from bog to customer must be stream
lined to reduce the amount of handling and 1ospes due 
to han
dling; b) the inventory control system, both bog side and 
in
town, musL be established on a first-in, first-out basis 
in
 
crder to substantially reduce 
the variability in system residence times (currently between 3 mo. 
and 1 yrs.). Long resi
dence times 
lead to drying and disintegzation of 3Il"'O peat; c)

simple moisture 
testing should be routinely done , ;ind peat
sold only within a predetermined range of moisture c,atent. 

2. ONATOUR should improve the 
reliabilit, of its distribution system. Since reliability (F delivery is a key factor in marketing

peat successfully, every effort 
to avoid delayed and missed

deliveries should be 
made. This 
is largely a questioi of plan
ning and adequate follow up.
 

2 This is already done 
to a certain extent in 
that the up country
 
customers 
pay less that those in Bujumbura.
 

3 a hand held probe can 
give reasonably acLurate measurements instantly.
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3. ONATOUR should revitalize the existing, although somewhat mori
bund, community stove progra,a. 
 First, potential customers must
 
be identified. The stove team must 
be provided with incentives
 
to sell 
the service of designing and building stoves and arrang
ing for regular delivery and follow up. Second, a regular deliv
ery schedule and route(s) should be designed 
to ensure that
 
these 
customers are serviced regularly. For each customer,

ONATOUR should know the average 
rate at which it uses peat and
 
its in house storage capacity. 
 This usage should be monitored
 
so that customers are not allowed 
to run out of peat.
 

4. ONATOUR should identify and approach additional institutional,
 
industrial, and artisanal 
customers 
that are not already being

approached through the revitalized stove program. These will be
 
customers who are currently using wood 
or wood charcoal for
 
heating, for whom peat would be 
economically attractive if pro
vided, and who can be helped to make the switch relatively easi
ly from a technical point of view.
 

5. ONATOUR4 should begin a longer 
term process of identifying

potential industrial customers for base 
load substitution of oil
 
fired boilers with peat fired boilers. This process will 
con
sist of at least 
three discrete stages: a) identification of
 
potential customers. The GRB collects information on the major

oil users currently which is available for the 
Ministry of Mines
 
and Energy; b) education and training of 
the key marketing

personnel in the end use technologies available for solid fuel
 
boilers, furnaces, etc.; c) marketing this approach 
to one or
 
more potential customers who meet 
the criteria established in 4
 
above and solving the installation 
and other end use problems

which arise. 
 This step would include a careful analysis of the
 
costs and benefits of various levels of substitution with vari
ous types of technology from the point of view of the customer. 

6. ONATOUR should identify additional brickmakers who can be taught
to fire peat in the charge, as well as any other ceramic 
or
 
similar processes which could potentially burn peat 
in the
 
charge.
 

7. Once the core product line is economically viable and stable,
ONATOUR can consider the addition of other product 
lines such as
 
carbonized briquettes.
 

4 or the solid fuel company discussed below in Section 3.4
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2.3 Inventory Control and Distribution
 
Our recommendations will deal only tangentially with peat production issues except 
in terms 
of the handling and distribution system as
these production issues 
are being studied by the Irish Bord Na Mona.
Our recommendations focus 
on the following issues: losses due to han

dling; and product quality.
 

The bog peat is handled two or three times after 
it has dried on
the bog surface. Each time 
it is put into bags and carried to its next
stop where the bags are 
then dumped and reused. For between 30-40% of

ONATOUR's sales, this 
 process is repeated at 
least twice between harvesting and delivery to the client's location. It is repeated 
at least
three times for the remain.ng 60-70% of sales. This repeated handling

results in unnecessary 
losses of saleable product. Each time that sod
peat is handled and transported, it breaks up and part is lost 
as
fines. In addition, the dryer the peat, 
the greater the losses due 
to
break up of the DIFCO peat 
sod pieces. The use of existing automated
 
equipment such 
as belt loaderi 
for loading trucks with unbagged peat
(not for loading the conveyor with bags), or even 
of a front loader on
the tractors would significantly reduce 
the amount of manual handling,
and thus losses. 
It would also reduce the embodied labor in the final
product without unduly increasing the embodied energy and equipment
 
costs.
 

While ONATOUR appears to understand the importance of reliable
delivery of their product(s), and for 
the most part is able to maintain
consistent and reliable service 
to existing clients, 
it has not understood the importance of consistent product quality. 
The delivered

product quality varies greatly and some 
customers have been discouraged
by receiving very wet peat. 
 The most significant aspect of this quali
ty var ation is the 
extreme variation in moisture content 
(dry
basis) from under 30% to 60%.
over The increased water content
increases the price/unit energy directly by increasing the peat's
weight. In addition, it also increases 
the price indirectly since a
portion of the peat's energy content must be 
used to vaporize the additional moisture content. This variability in moisture content 
is exacerbated by ONATOUR's failure 
to use a consistent measure 
for moisture
 
content. Whether a dry or wet 
basis is used 
is of little consequence,
but the existing practice of using both creates 
confusion, and poten
tially misrepresents the actual moisture content.
 

5 Moisture content (dry basis) defined as (water wt / dry peat wt) * 
100%.
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Product quality problems are also exacerbated by the inventory

control system, or lack thereof, which results in lowered product quali
ty and in losses of upward of 20% 
of total peat production. We believe
 
that reducing this loss rate to 15% 
would be relatively easy and that

achieving 
a further 5% reduction only somewhat more difficult.
 
Reducing losses significantly below 10%, however, would probably not 
be
 
cost effective. Residence time 
in the system varies dramatically from
 
as little as 31 months to well over 
a year (see Table 2-2) which in
creases product variability. Better inventory control is needed. A
first-in/first-out system should be 
instituted in 
place of the de-facto
 
last-in/first-out system currently in 
use.
 

TABLE 2-2: Peat 
Residence Time by Production Process
 

Residence Time
 

DIFCO Production & Drying:
 
!st Drying period 
 5 Days
 
2nd Drying period 
 5 days
 
3rd Drying period 
 5 days 

Collection and transport 
to
 
storage sheds @ bogside: 3 mo. 
to 1 yr.
 

Load Truck & Transport:
 
30-40% -- > delivered to clients
 
60-70% -- > to storage @ ONATOUR day to
I J yr. 

31 Mo. - l yrs.
 

2.4 	Marketing
 
The fallacy of Say's Law that supply creates 
it's own demand has


been amply demonstrated by public 
institutions implementing alternative
 
energy projects (see refs. 6 and 19). 
 ONATOUR is no exception. In

spite of international oil price fluctuations, including the early

i80's increases and the late 1985 decreases, woodfuel prices in 
Bu
rundi have failed to exhibit significant real price increases, and in

fact, have probably dropped in 
real terms. Without aggressive market
ing 	of its 
products, and reliable delivery of consistent, high quality

products, ONATOUR will not 
be able to increase demand for peat beyond

the current level, and will 
even have trouble sustaining this level.
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ONATOUR has made 
a significant market penetration in 
the institu
tional segment, specifically the military and 
prisons, although these
 
are at least partially captive markets. 
 Monthly peat sales have been

holding more or 
less steady during the past year after climbing to the
 
current level of about 1,000 metric 
tons per month (see fig 2-2).

During the past several months, however, there has been a decline which
 
can be attributed
 

to two causes: 1) an annual seasonal decline in 
sales apparently due
 
to 
the Military's August vacation schedules, albeit somewhat delayed by

the coup; and 2) a marked reduction in purchases by the prisons (appar
ently an attempt 
to cut back on fuel costs). At present, most of ONA-

TOUR's sales are to 
the military (see fig 2-3) making the organization

very dependant on its continuing relationship with this segment of 
the
 
market. If the recommendations above (Section 2.2) are 
implemented,
 
this dependency should be reduced.
 

2.5 	 Lack of Management Control
 
At present, the senior management of ONATOUR has relatively little
direct management control over 
the 	organization in 
terms of procurement


and personnel management. The organization's close ties 
to GRB, closer

than one 
might expect from a parastatal, exacerbate the characteristic
 
inefficiencies of 
a parastatal organization and severely limit ONA-

TOUR's capacity to continue 
to grow and improve its performance. This

lack of management control 
over hiring and firing is 
a very serious
problem which has resulted in 
a top heavy organization in spite of the
 
recent cuts in 
overall numbers of employees recommended by C&L. 
 In
addition, the 
Director of ONATOUR has relatively little line management

control of the organization, and must consult with 
the 	Conseil

d'Administration for many decisions which should be made 
at the level
 
of the Director or even further down in 
the chain of command. The net
 
result is tremendous inefficiency and inertia.
 

2.6 	Information systems
 
ONATOUR must work to 
improve the quality and timeliness of informa

tion available to management. 
 Without timely information, the Direc
tion General cannot be apprised of deviations from budget (both sales

and costs) sufficiently early to analyze the reasons 
for 	the deviation

and 	take corrective action to 
keep the organization of track. Further
more, without this information it is extremely difficult 
to understand
 
the 	underlying economics of 
the products and the 
overall organization.
 

At present, all accounting information is prepared by hand. 
 We
recommend that 
a computer based accounting system be established, and
 
that financial reports be prepared 
at least once a month to be 
complet
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ed with in a very few days of 
the close of 
the month. Variable costs

should be separated for fixed 
costs, and the contribution rate (gross

sales less variable costs) for each product, i.e., DIFCO peat, bri
quettes, should be 
tracked. Management should know what 
it costs to

produce, dry, store, transport, market, etc. 
a unit of peat, and know
 
how these costs change over time.
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Section 3
 
The Market
 

The energy sector 
in Burundi is dominated by woodfuels. The 1985
 
energy balance (Direction Generale de l'Energie 1986) 
indicates primary

production of fuelwood at about 
1.3 million tons of oil equivalent

(toe). In comparison, gasoil, the most 
common petroleum fuel, was 22

thousand toe. Overall petroleum product supply totals about 52 
thou
sand toe. Peat's role is even smaller and accounted for only 4 thou
sand toe. Since 1985, the role of peat has increased, but this in
crease has been small in comparison to its potential.
 

As mentioned earlier, the 
strategy for ONATOUR promoted by USAID
 
was to focus on 
the market segment being met by woodfuels. Financial
 
comparisons would suggest that this at
was best a marginal strategy,

Peat does not appear to have an absolute financial price advantage over
 
any other fuel except petroleum products and 
there has been little
 
penetration of the petroleum market 
segment due to end costs
use and
 
exchange inefficiencies.
 

It is difficult, iowever, to compare the potential price advantage

of peat accurately because there 
is little well defined economic price

estimation work for 
any fuel. Such work is important if economic crite
ria are to influence future strategies for ONATOUR. Unless better
 
estimates of the ecoaomic price of fuelwood higher than those of
are 

peat, and unless end use costs and efficiencies strongly favor its use,
 
peit cannot compete with fuelwood.
 

Where peat has penetrated the market, it appears to relate to fac
tors other 
than financial advantage such as reliability, delayed pay
ment options, and 
regulation (e.g. in quasi-captive markets such 
as the
 
military or prisons). The strategy of substitution for fuelwood did not
 
eypticitly take advantage of these 
factors, for example, with large,

non-governmental users 
of fuelwood such as the tobacco prrducers who
 
might be willing to pay a premium for reliability.
 

Little effort has been placed on penetrating market segments served
 
by oil products. While there have been 
some studies, and a poorly

conceived and implemented attempt 
at using peat in a tea estate, the
 
level of effort is not commensurate with the potential 
for oil product

substitution or with the potential impact on 
reduced foreign exchange
 
on the national economy. Moreover, previous analyses of oil substitu
tion have focused largely on complete or nearly complete substitution
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by particular users. 
 One 	such analysis suggested that substitution of
 
oil 	use at 
Cotebu would increase peat consumption by ahout 9 thousand
 
tons per year (World Bank 1985). 
 However, fall substitution alterna
tives have a higher capital cost, are 
less attractive financially and
 
are riskier than a strategy of partial (base load) 
substitution.
 

Partial substitution of 
peat for oil by meeting base load industri
al energy demands appears to be 
an attractive alternative. This approach results in higher utilization levels for the 
relatively higher

cost solid fuel combustion equipment. 
 As discussed below in Section

3.2, there are 
a number of combustion technologies which technicalare 

ly proven and several are commercially available at appropriate

scales. Section 3.3 presents some very preliminary analysis that 
indi
cates that these technologies could be 
financially attractive at 
current fuel prices. This attractiveness appears 
to be true for retrofit
 
as well as for new installations. 
 In a retrofit situation, the cost of

the 	peat and the 
new 	equipment together is less expensive than 
the 	cost

of oil alone. In this case, 
it would be attractive for existing facili
ties to switch to 
peat and still maintain the oil equipment as a

back-up or for peaking. For new facilities, peat may be even more
 
attractive 
if smaller oil burning capacity is purchased.
 

A crude estimate of the potential for such a partial 
substitution
 
can 	be made by looking at the energy balance 
figures as well as the
 
more disaggregated numbers for particular 
firms. Consider the 1985
figures for industrial fuel oil consumption of 6.23 thousand toe.
 
Assuming 30 percent of 
this is base load 
that could be converted to
 
peat, additional demand 
for peat could be 5.6 thousand tons per year.

This figure increases if we adjust for relative combustion efficiency.

Even if only half of this potential market is captured, this would
 
represent an increase in peat production of about 60 percent over

1985 energy balance figures. It should be noted that this 

the
 
increase is
about what would be needed to make ONATOUR financially viable according


to the estimates provided in section 2.2 above,.
 

3.1 	Fuel Choice
 
Consumer choice of fuels 
is influenced by many factors. 
 Among the
most important are convenience, relative price including capital cost,
and reliability of supply (discussed above). 
 The 	convenience dimension
 

is especially important with 
solid fuels which are inherently less

convenient than liquid or gas fuels. 
 Thi3 dimension includes burning

characteristics 
for end uses such as cooking, and the ease of fuel
 
handling. To be competitive from the consumer's point of-view, particu
larly the oil consumer, solid fuels must be 
financially attractive and
 must be marketed with 
the 	necessary technical assistance and service 
to
 
overcome 
their relative inconvenience 
as well as other technical constraints such as combustion chamber design. 
 This requires a strong

marketing and complementary technical 
service capability.
 



PEAT II PROJECT 
 deLucia & Associates, Inc.
 
Technical Review
 
December 1987
 
Page 17
 

RELATIVE FUEL PRICE: 
 Relative fuel 
price alone often does 
not determine fuel choice. But its importance increases as a function of the
 
cost differential, and the 
cost of fuel in 
the financial structure of
the firm or household. Firms 
for which fuel is a major component of
 
cost, e.g. cement companies, are much more likely to switch to a cheap
er, and perhaps less convenient fuel than those 
firms for which fuel is
only a minor cost. Similarly, lower 
income households are more likely
to switch to a cheaper solid fuel, provided they can afford to 
switch
 
stoves as well, if necessary. 
The cost of the stove (or other device)

is often very important in influencing the market share of solid fuels,

particularly solid 
fuels which are new to the market as is the case of
peat in Burundi. The relative cost of competing fuels must incorporate

the 
costs of any end use devices (stoves or boilers) and ancillary

equipment such as fuel storage and conveyance equipment. 
 The component
of total costs associated with end use and ancillary equipment is great
er for solid fuels than for liquid or gas fuels. This for peat
is true 

fired boilers and furnaces.
 

The capital cosu of the end use 
device (boilers, furnaces, 
or

stoves) 
and fuel handling equipment when amortized over 
the units of

fuel used may be greater than the cost of the 
fuel. That is, even when
 
peat or 
other solid fuels are cheaper, their total 
cost is often more
capital intensive and 
this may markedly narrow the 
price advantage of

solid fuel. For example, while peat may only cost 
2,504 FBu/MWh and
fuel oil 5,125 
FBu/MWh, it may require another 800-2,700 FBu/MWh in

annualized capital costs 
to use the 
peat while the figure for oil is

perhaps only 300 FBu/MWh. Thus, on 
a total cost basis, oil is not

twice as expensive (5,100 versus 
2,500) but rather fifty-five percent
 
more expensive (6,800 versus 4,400).
 

When a solid fuel is new to the market place, many users 
can

achieve these savings only with costly, and risky investments: risky in
the potential user's eyes because the relevant technologies that constitute the investments are not widely known locally even though they maybe well known elsewhere. Many of the applicable devices, e.g., vibrat
ing grate boilers, fluidized bed boilers etc., 
are not known in the

Burundi marketplace, certainly not 
by the potential users, nor by the

local technical professional community. 
 As a result, information about

these alternatives is not immediately available 
to potential users.
 
Given that 
the relative price advantage of peat over petroleum fuels is
 

6 MWh = Megawatt Hour (thermal)
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not great, there is limited incentive for a user to expend the neces
sary resources 
to overcome these constraints. But a supply entity (or

entities) could and should 
overcome these constraints and make it easy

for the consumer 
to make the switch in cases where peat is financially

viable. This role is not currently being filled in Burundi, with the
 
possible exception of the ONATOUR stove 
team. The concept of such a
 
supply entity is discussed below in Section 3.4.
 

3.2 	End Use Technology Choice
 
There are a number of important issues regarding scale 
and 	choice
 

of technology that have not 
received sufficient attention in previous

examinations of peat 
substitution for oil in Burundi. Consideration of
 
these issues should be part of the development of a strategic plan for
 
both ONATOUR and for 
the 	energy sector as a whole.
 

Technology options, discussed thisas in report, refer to the tech
nologies for combustion of the 
peat to produce useful process heat.
 
While the combustion unit is part of a larger solid fuel system (see

below) 15 is useful to categorize them by combustion technology as
 
follows:
 

I. fixed grate combustion chambers;
 
2. moving or vibrating grate combustion chambers;
 
3. fluidized bed combustion chambers; and,

4. gasification/pyrolysis units 
integrated with combustion cham

bers.
 

FIXED GRATE COMBUSTION CHAMBERS: 
 A fixed grate combustion chamber is
 
the most common peat burning technology in use in Burundi. This tech
nology is coupled to 
stoves, ovens, and small boilers. The ONATOUR
 
stove team has been responsible for the construction of more than 100
 
commercial stoves and bread ovens 
serving various institutional, commer
cial and artisinal consumers. There are only a few boilers designed

for solid fuels. These are small boilers of less than J MW, serving

commercial consumers such as laundries. Some of these consumers appar
ently burn peat as well as 
other solid fuels such as fuelwood and/or

coffee husks depending on supply and price. 
 All fixed grate systems

currently in use in Burundi appear 
to be manually stoked.
 

7 lais is not a comprehensive list of 
the available technologies. Only

those which have been tested with Burundi peat are included here.
 
Technologies such as 
the cyclone combustion chamber, and the underfeed
 
stoker units should also be examined.
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Based on existing experience and practice in Burundi, it 
appears

that at 
a small scale and with appropriate operation, the problems

associated with the high ash 
content can be avoided in many applications. Moreover, there are suppliers of small scale, 
solid fuel boil

and other end use equipment whose product
ers lines should be available
in Burundi, but who are 
not known currently. There are also many suppliers of larger scale 
fixed grate solid fuel technologies. However,

at larger scale, fixed grate combustion technology becomes more 
problematic. Ash handling and 
possible clinker formation/fusing become significant problems with Burundi peat. 
 For larger applications other tech
nology options are available as discussed below.
 

MOVING OR VIBRATING GRATE COMBUSTION CHAMBERS: 
 Moving or vibrating

grate combustion chamber technology is widely applied 
for the combus
tion of a wide variety of solid 
fuels in many countries. There are
 
numerous suppliers of these technologies in the industrialized countries and at least a few developing countries (e.g. India). 
 This class
of technologies has had few applications 
to peat use in Burundi. Unfor
tunately, the 
best known application of 
a moving grate technology (integrally coupled to a boiler), i.e., 
for a tea estate under Peat 
II, is
 
an example of a poorly engineered/designed system that has given this
technology a undeservedly poor name. 
 In addition, this abortive appli
cation has adversely influenced peoples' thinking regarding peat in
 
Burundi.
 

The moving grate combustion chamber installed at 
a tea factory

(Ijenda) apparently was 
engineered without consideration for the rela
tively high ash content of Burundi peat. 
 The ash content of Burundi
 
peat ranges from 8 to 40 
percent, averaging about 
15 to 20 percent.

This is in comparison to 
Irish peat which is often of 
ash content less
than 5 percent. This system was designed for solid fuels with low ash
 
content such as wood 
for which 
it is now being used, and proved to be
inappropriate for Burundi peat. 
 The high ash content apparently lead
to clinker formation/fusion when the unit was loaded with enough peat
to approach design loads. 
 Recent peat burning tests (Chris Adam, pers.

comm.) on this unit 
have demonstrated that 
the unit 
can not be stoked
with a sufficient volume 
of peat to meet the boiler rating, and in any

case 
there would be ash handling/removal difficulties due 
to the unitu
 
design configuration.
 

Such problems can be overcome 
with vibrating grate technology, and

perhaps with an alternative design of moving grate 
technology. Burundi
 
peat was recently tested successfully on a vibrating grate closely

coupled to a boiler developed by the Irish Peat 
Board (T. O'Neill,
pers. comm.). 
 Such options appear to be attractive because of their
lower unit costs 
(approx. $70,000/MW) ex-factory for combustor-boiler
 
systems and their simple fuel handling systems. 
 Other viable options
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in this technology category may also exist, and potential suppliers

need to be sought out. Each new applications will require adequate

design and testing, particularly for 
the initial applications in Bu
rundi. At present, there is no 
systematic, ongoing investigation of

these options, and yet, 
as is the case for other technology options, if
 
peat is to penetrate the market such efforts 
are mandatory.
 

FLUIDIZED BED COMBUSTION CHAMBERS: 
 Fluidized bed combustion is often

disaggregated into subcategories depending on 
the degree to which the
 
combustion bed 
is fixed, bubbling or 
has some pattern of pneumatic

transport. Fluidized bed technology allows the efficient and clean
 
combustion of solid 
fuels of 
a wide range of characteristics. The
 
investment cost, 
however, is generally much higher than fixed or 
mov
ing/vibrating grate options. Consequently, this technology only 
re
ceived renewed attention and widespread commercial development in the

last few decades as a result of rises 
in international oil prices 
cou
pled with environmental concerns. There 
are now many suppliers of
 
fluidized bed technologies and successful applications number in the
 
many hundreds if not thousands. 
 Many fluidized bed technologies are

aimed at the large industry and/or electric power utility markets and

hence their unit sizes, 
5 MW and larger (mostly the larger), are not

applicable to any but 
a few of existing or potential consumers in Bu
rundi - the obvious ones being Cotebu and 
the brewery. The suppliers

of these large scale units were contacted by the various World Bank
 
teams looking at peat utilization in Burundi, and they supplied 
cost
 
estimates 
for several potential applications such as Cotebu. The estimates available indicate very high unit 
investment costs of $400,000/MW
 
or greater.
 

But there is also 
a class of fluidized bed technology suppliers

which has not 
been adequately researched for 
potential application in
 
Burundi. 
 Such suppliers target smaller applications associated with
 
the forest products industry, and small scale commercial or
 
agro-industrial users such as 
those found in Burundi. The technology

is usually of the less complicated fluidized bed designs, and while
 
they may have higher unit costs 
than simple fixed grate combustion
 
technologies, they are 
less expensive than the fluidized beds mentioned
 
in the last paragraph. As in the case of the other technologies, poten
tial ap'lications of these smaller scale fluidiz i bed technologies
will require investigation. Such technologies have been utilized for 
peat in other countries and have successfully burned high ash 
content

solid fuels. Preliminary contacts, made in 
the course of this review,

with a reliable US supplier suggest no difficulty in adapting a unit 
to
 
use 
of Burundi peat including fines. 
 Any possible applications will

require adequate design and testing, particularly the initial applica
tions in Burundi. There 
is no systematic ongoing investigations of
 
these options.
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A final 
comment regarding fluidized bed technologies is in order.
 
There is a tendency for analysts and inexperienced suppliers 
to routine
ly characterize fluidized bed 
technology as too complex for use in

developing countries, requiring too much 
input from expatriates. We
 
strongly disagree with 
this view for two reasons:
 

i. some 
fluidized bed technologies are not significantly more com
plex than other combustion technologies in design and operation
al requirements (e.g. the 
Babcock Worsely unit in which tests
 
have been made with Burundi peat);
 

ii. if the appropriate training is provided, and skilled local per
sonnel are provided with incentives, expatriate roles can be
 
minimized. 
 The skills and incentives required to run a brewery,

textile plant or agro-industrial process 
are often greater than

those required to operate a fluidized bed unit, and these indus
trial processes are ro ,tinely run 
in many developing countries
 
including Burundi.
 

GASIFICATION/PYROLYSIS UNITS 
INTEGRATED WITH COMBUSTION CHAMBERS: 
 The
number of commercial suppliers of gasification/pyrolysis units integrat
ed with combustors have increased since 
the 1970's. This reflects
 
increased oil prices as well 
as increased demand for technologies to 
burn "trash" fuels such as peach pits and saw 
dust, conveniently and
 
cost effectively. These technologies are designed both 
for new applica
tions and for the retrofit market oil fired
for boilers or furnaces.
 
Generally such retrofits will require some derting of the 
boiler.
 
Many suppliers of gasfication/pyrolysis units 
are geared to smaller
 
applications (less than 
a MW) often associated with applications in the
 
forest products industry and small 
scale commercial or agro-industrial
 
users. 
 These may be applicable in BurundZ. In 
a now redundant litany,

potential application of gasfication/pyrolysis units requires 
further

investigation. 
 Any possible applications will require adequate design

and testing, particularly for the 
initial applications in Burtmindi.
 
There is no systematic ongoing investigations of these options.
 

FUEL SYSTEM: Each of the 
combustion technologies discussed above 
is a
 
part of an fuel
overall system coupled with end use equipment - boil
ers, ovens or stoves (in many applications the combustion units and end
 
use equipment integral unit). Upstream from
are an the combustion
 
unit, the fuel 
system includes the fuel handling equipment which can
 
vary fr m a person with a shovel 
to fully automated electro-mechanical
 
fuel stoking systems. Total 
fuel use system costs include the fuel
 
handling/stoking component, 
the combustion unit 
and the end use equip
ment. 
 For each of these components as well as for the overall system

there are capital versus 
operating cost trade-offs. In order 
to serve
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potential peat 
consumers well, particularly those now using oil prod
ucts, there must be a local entity(ties), capable of assisting the
 
customer with making these trade-offs. This capacity does not 
exist in
 
Burundi at this time.
 

Combustion technology choice is dependent 
on scale (size). For
 
each of the four combustion categories, there are equipment suppliers

providing options for only portions of the 
potential range of needs.
 
For example, there are a number of US 
and European suppliers of gasfica
tion/pyrolysis units integrated with 
combustors who 
can meet thermal
 
loads from a fraction of a MW to several MW's, and few who 
can meet
 
even larger needs. 
 There are many suppliers of fluidized bed technolo
gies for the industrial power demands in excess of 5 MW, but only a few
 
suppliers at a the smaller scale. 
 However, suppliers of the gasfica
tion/pyrolysis units are unknown in Burundi, as 
are fluidized bed sup
pliers, except for of
a few studies large scale applications that have

been done in support of or associated with ONATOUR. 
For potential peat
 
consumers to be well served, particularly those who 
now use oil, all
 
these technologies must be understood locally. There should be 
local
 
entities, capable of assisting the 
customer in evaluating the technolo
gy choice, financ al ramifications, and in implementing these invest
ments. Such capacicy does not fully exist at time, but
this the profes
sional 
community is in a position to be of assistance.
 

3.3 Partial Substitution - A Low Risk/Higher Return Option

The savings associated with the adoption of any one of the above


technologies, as a substitution for existing oil 
use, will be dependent
 
on the following:
 

i. the price of the 
petroleum fuel being substituted;
 
ii. the price of peat;
 

iii. the additional operating costs associated with peat use;
 
iv. the investment costs of the peat fuel 
system; and,
 
v. the utilization level of the 
peat system - the load factor.
 

The capital cost component of the delivered cost of energy is 
a func
tion of both the unit capital costs ang the degree to which this capi
tal cost is utilized - the load factor . If a I MW unit which costs
 
$150,000 and has an associated annualized capital costs 
of $19,721 (15
 

8 Load factor equals capacity times maximum utilization time divided by
 
percent capacity utilization weighted by time this 
percent is utilized.
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years, 10 percent) runs at 90 
percent load factor, the capital costs
 
per MWh are $2.50; if the same 
unit runs at a load factor of only 35
percent the costs 
per MWh are 
$6.43, a dramatic difference. An object

of initial investments in peat use 
for oil substitution should be
find viable applications with both 

to
 
lower unit investment costs and high
load factor. Few existing oil fired systems in Burundi have high load
factors. Many industrial facilities operate only one, 
or at most two
shifts, not on weekends and usually not 
at full capacity. The fuel
systems often have multiple boilers or 
furnaces with the use dependent


on the load (plant capacity utilization). In many cases the total

boiler or furnace systems operate at 
low utilization facrors, below 35
 
percent 
for the whole system. An individual boiler in the system,

however, may operate at 
significantly higher utilization 
rates.
 

An attractive option maybe 
to substitute 
for only the base load

(the minimum load used when the plant 
is running). This would mean

higher load factors for 
the peat system and hence lower overall peat
utilization costs. 
 Also oil 
fired systems have greater capability to
 vary output with limited loss of efficiency than solid fuel systems

which are better used for more 
constant loads. Such base 
load substitu:ion investments will be inherently less risky for the 
following rea
scns : 

i. as retrofit/replacement investments of only a small portion of
 
overall capacity, the investment cost is smaller;
 

ii. such investments have the 
lowest annualized per M1h costs, 
and
 
hence the 
greatest returns, in comparison to a greater degree of

substitution which may require higher unit 
costs and lower load
 
factors; and,
 

iii. if there are technology or 
peat supply problems, the redundant
 
capacity in 
the oil fired system (which is augmented since exist
ing units remain on standby) maybe used. Therefore, there is
 
very little risk of 
losing production due to 
peat supply and/or
 
use problems.
 

These factors suggest looking 
for such base load, or even partial base

load, substitution opportunities. Examination of the 
list of the top
five or ten oil users 
suggests a number of candidates. For example,

making a substitution for 
1 MW at Cotebu might be done 
so that the peat
unit would have an 
annual utilization level 
as high as 46 percent (full

load for 14 hours 
per day, 5.5 days per week). In contrast, overall
plant capacity utilization with complete substitution could be signifi
cantly lower. In an application such as the brewery, which tends 
to
operate on three shifts the 
load factor for partial base load substitu
tion might be 70 percent or greater.
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The 	detailed analysis needed to 
demonstrate the technical, economical, and financial attractiveness of partial oil substitution by peat
is beyond the scope of 
this report. 
 However, the very preliminary

analysis presented in 
Tables 3-1 and 3-2 indicates that further analysis and equipment demonstrations would be worthwhile and 
are 	recommend
ed. This analysis indicates that the unit cost 
of useful energy from
bog peat or peat fines is less than that from oil. 
 It must be noted,

however, 
that this analysis is very preliminary and has a number of
 
limitations:
 

1) the equipment costs 
are 	very approximate and only for 
one 	size;

2) non-fuel operating costs are 
not included (and would be higher


for peat fuels).
 

Furthermore, economic analysis is needed 
to understand the value of
this substitution to 
the 	national economy. In addition, work on 
the
technical and operating characteristics and the commercial availability

of the combustion technologies is needed.
 

3.4 	 Solid Fuels Company

The discussion above indicates 
that there are clear opportunities
for greater penetration of the 
fuels market by peat. However, while


such increased 
use 	of peat can be both financially viable for the 
user
and economically attractive from a national perspective, the greater

market penetration will not 
come easily due to a number of con
straints. 
 Some of these constraints (inconvenience of 
solid fuels,

limited financial gain, lack of knowledge, experience and availability

of end use equipment etc.) were discussed earlier.
 

To these constraints must be 
added ONATOUR's limited managerial

resources. 
 On the supply side alone ONATOUR needs much improvement.

There 
is the additional constraint of ONATOUR's, or any parastatal's,

limited flexibility with respect 
to necessary incentives it can incorporate in its operations to 
be more market oriented, to be aggressive in

overcoming these constraints, and to do 
so cost effectively. Thus,
there is real question whether ONATOUR can 
develop the capa'_Lty to
provide consistent and reliable supply of 
peat and technical services
 
necessary to penetrate the 
large scale industrial market. 
 Perhaps

these customers might be better served by private solid fuel 
retailers

with strong marketing skills. 
 This would return ONATOUR to a role as a
wholesale producer of peat. 
 The private retail firm(s) could provide

the following:
 



Table 3-1: Market Fuel Prices 

Fuel Oil Sod Peat Peat Fines 

Fuel Price 
Energy Content 
Price/NJ 
Price/W 
Efficiency 

50.54 FBu /1 
35.5 NJ/I 

1.42 FBu /NJ 
5,125 FBu /M9 

80% 

8.00 FBh/kg 
11.5 KJ/kg 

0.70 FBRuN 
2,504 FBu /1WH 

72% 

1.50 FBu/kg 
11.5 KJ/kg 

0.13 FBu/ lu 
470 FBu /MW 

721 

Table 3-2: Coarative Unit 	End Use Energy Costs E1 

EQUIPMENT COST (ex-factory): 

Transportation + Installation 

Anualized Cost: Disc. Rate Term 

Financial A 10% 15 its 
Financial B 10% 5 yrt 

ANWA UTILIZATION RATE: 


Days/yr = 286 Days/yr (2] 
Prs/day - 14 hrs/day 

MWH/yr = 4,004 ri,/yr 

CAPITPL COST/Mi9: 	 Financial A 
Financial B 

USE FUEL COST:END (Fuel Price/Efficiency) 
Bog Peat 3,478 FBu /9H
 

Peat Fines 652 FBu /I
 
Fuel Oil 6,406 F&u /19*
 

W18TION TECDWLOGY 
Fluidized Bed Vibrating Grate Fixed Grate Oil Fired Boiler 

5,469,750 FBu /MWYr
17,625,000 FBu /MWYr /MWYr 3,110,000 FB /IMWYr3,170,000 FBu /MWYr 

23,400,000 FBu /MWYr 10,231,650 F&/MWYr 2,340,000 FBu /MWYr
3,170,000 FBa 

5,393,712 FBu /MWYr 1,761,966 FBu /MWYr1,135,901 Fu /NWYr 724,421 FBu /?WYr
10,822,292 FBu /MYr 3,55,322 FBu /MWYr 2,279,144 FBu /MWYr1,453,524 FBu/1MMYr 

46% 462 46% 
 46%
 

1,347 Fu /1M 440 FBu /IW 284 FBOu 181 FBu /aWH/M

2,703 FBu /M 883 FBu /W9 569 Fu /MW1 
 363 FBu /1 

UNIT CAPITAL &FUEL COST/Wi (New Installation) 	 COMBUSTION TMINOLOGY 
Fluidized Bed Vibrating Grate 

Bag Pedt Financial A 
Financial B 

4,825 FBu /M9*l 3,918 FBu /MW 
6,161 F~i/M914 4,361 FBu /IN 

FE TYPE Peat Fines Financial A 
Financial B 

1,999 Fiu /M914 1,092 FBu /M1* 
3,35 FBu /IW 1,5 FBu /101 

Fuel 01 Financal A 
Financial B 

Fixed (rate Oil Fired Boiler 

3,762 FBu /M
 
4,047 FBOu/MM
 

936 FBu /1
 
1,221 FBu /9W1
 

6,57 FBOu/M 
6,169 FBu 1'i0 

(I] Differential operating cost have not been included and all 
ergy units ae for thermal energy or heat 

[2] based of 5.5 days per ,wek at 100% capacity mbile operating 
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i. reliable deliveries of consistent quality peat and/or other 
solid fuels, providing a storage/drying function if need be and

requiring ONATOUR to be 
more consistent in the quality of its
 
product(s);
 

ii. technical assistance in the choice of end 
use equipment, and if
 
needed, the engineering and installation of the equipment (for

stoves or ovens or 
complex solid fuel boiler systems); and possi
bly,
 

iii. continuing operation of 
the equipment; or,
 

iv. the extension for the 
firm, with assistance from financial insti
tutions, to provide financing of the end use equipment (if 
this
 
is needed to penetrate the market).
 

Given the 
above outlined functions, there are 
possible candidates

from which such private retailers could evolve. 
 These include existing

firms or 
joint efforts of existing firms currently providing one 
or
 
more or related functional services such 
as engineering and design,

transport and warehousing, trading and finance. 
 Companies engaged in

petroleum product distribution might also be candidates. Even though

they would be competing with their existing products they might be

interested 
if the margins were sufficient. 
 In other market environ
ments, petroleum companies 
are also in the solid fuel business. Petro
leum companies, through their links/association with international
 
companies would also have more 
ready access to information and exper
tise relevant to more complex solid fuel end 
use equipment.
 

Under 
this pattern of market development, ONATOUR would be 
a whole
saler, although it might continue supply the military and prisons
to 

directly. An alternative would be 
for ONATOUR to retain the possibili
ty of being a general retailer but 
to have to do so in competition (or
formal collaboration with 
some private entities) with private firms 
as

retailers of peat and necessary services. This latter alternative
 
would necessitate a regulatory structure that 
required ONATOUR to estab
lish a wholesale and retail price, 
to offer all retailers the wholesale
 
price, and not to 
unfairly undercut retailers (Multiple wholesale pric
es reflecting cost of service factors such as 
location of delivery etc.

could be allowed). Under these alternatives ONATOUR would retain a
"monopoly" position in 
the wholesale component of the peat market,
although this 
too could change over time.
 

If steps were taken to encourage the possible entry of privatefirms into the retail end of the market, then these firms should not be

constrained from becoming broader solid fuels 
companies. Although they

might be prevented (through regulation) from entering the wholesale
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peat business, they should not be prevented from entering other comple
mentary businesses --
in particular other solid fuel businesses, be
cause many of the 
skills and service orientation and knowledge of tech
nology options needed to allow peat 
to make greater market penetration
 
are also needed to 
allow other viable solid fuels (coffee husks and

other agricultural residues, wood fuels 
or even imported coal) to

achieve greater market penetration. In the 
case of other solid fuels,

such a supply entity(s) might also 
serve 
the producer and wholesaler
 
role for other non-peat solid fuels.
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Section 4
 
Potential Areas for future Donor support
 

The growth in peat 
use will not come about instantaneously, and it
likely will not come 
about on the basis of market 
forces alone. There
fore there is a continueong need for public support (GRB and donor) 
to
 
assist in greater penetration of the markets.
 

STRATEGIC PLANNING: 
 ONATOUR will require 
further technical assistance

in creating the data 
collection and analysis capability discussed

above, as well as in formulating a strategic plan. 
 Given USAID's his
torica' role with ONATOUR, this is an activity USAID should at 
least
consider. Alternatively, such assistance could be 
supported by another
 
development assistance agency.
 

SOLID FUELS COMPANY: Firms will 
not automatically gravitate 
to peat
use, particularly when they must 
overcome technical end 
use issues and

when there 
is little information about the technological possibilities

available to the business community in Burundi. While the need for
private activity is apparent and the 
potential financial returns exist,

the feasibility of 
a private firm(s) role in solid fuel in Burundi

needs investigation. 
 If it proves feasible, the concept would warrant
promotion and assistance. 
 Given USAID's broad objectives and histori
cal role with peat, this is an activity USAID should at 
least investi
gate. Alternatively, such 
an investigation could be 
supported by anoth
er development assistance agency.
 

INFORMATION ABOUT TECHNOLOGY OPTIONS: 
 Complementing the study of

market and regulatory issues is the 
need to determine how best 
to provide greater information and expertise regarding end 
use technologies.

To provide the necessary service 
for the market penetration, greater

information and experience regarding end 
use technologies must be available. The 
provision gf such information has 
some of the characteris
tics of a public good and it will 
likely not be feasible for a
 

9 A public good (or service) is a jointly consumed good or 
service which

simultaneously provides benefits 
to more than one producer or consumer.

Such goods or services 
are often best provided by government. The
provision of information on how to 
use peat, the undertaking of peat 
use
demonstrations, etc., have many characteristics of 
a public good.
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private firm to fully recoup its costs of acquiring the necessary infor
mation. Hence, there 
is likely a role for government or donor assis
tance in this 
area. An analysis of the feasibility of private solid

fuel companies should include consideration of how to 
best provide this
 
information and expertise 
to the market. 
 This is one of the areas
 
where collaboration of ONATOUR with private entities might 
insure that
 
much of the information is available 
to all potential users and s- 'y
 
firms.
 

PARTIAL SUBSTITUTION DEMONSTRATION: Because of the 
risk involved,

both real and percieved, in becoming the first company 
to generate base
 
load with a peat fired boiler using any one of the technologies dis
cussed above, 
a successful demonstration in Burundi 
is required to make
 
penetration of 
this segment possible. Development assistance, bot
 
technical and financial will be required 
as it is unlikely that ONATOUR
 
will be able to the
generate resources necessary to finance 
such a

demonstration, or 
that a single potential industrial customer will take
 
the the risk without external financial support.
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Appendix A
 
Briquette User 3tudy
 

This Appendix describes the methods used for 
the various components of the
briquette user 
study, the results that were 
obtained, and makes recommendations
 
based on the findings.
 

Cooking tests were performed with 
the peat charcoal briquettes that were
produced in Uganda to compare the 
properties and burning characteristics of
wood charcoal and 
peat charcoal and determine the 
best way of using peat charcoal. Twei-ty households tested peat 
charcoal briquettes for one week to 
determine the acceptability of 
peat charcoal as an alternative to wood charcoal. 
 A
brief survey of wood charcoal wholesalers in Bujumbura was 
also carried out to
determine current wholesale and 
retail charcoal prices and potential seasonal
price fluctuations. Finally, an 
analysis of the production costs 
for peat

charcoal briquettes using different scenarios 
for carbonization and fuel mixes.
 

STOVES, FUELS, AND COMMONLY PREPARED FOODS IN BUJUMBURA: About 80% of the
households in Bujumbura use 
wood charcoal for cooking purposes. Most people buy
charcoal on a daily basis 
(often several times a day) 
from charcoal retailers
in the neighborhood. The 
people who were interviewed for the 
peat charcoal

acceptability survey claimed 
that they spend an average of 43 Burundi Francs
(FBu: $1 US = 120 FBu) per day on 
charcoal. 
 The daily charco-l consumption of

households in Bujumbura is between 
two and three kilograms.
 

The most frequently used charcoal 
stove is the "foyer malgache", a simple
metal stove without pot rests 
(the pot sits directly on the charcoal), with a
cylindrical base and 
a conical firebcx. It is produced by artisans and 
costs
about 150 FBu. 
 In addition, approximately 20% of the households have an improved charcoal stove. stove is produced by artisans under the auspices
This 

of the 
World Bank financed DUB project (Developpement Urbain de Bujumbura).
is a metal 
stove with a cylindrical shape, pot rests for different pot sizes, 

It
 
a
removable firebox and grate and 
a door which controls the air inlet. The
 

DUB-10 stove costs 
250 FBu.
 

Most households have 2-3 charcoal stoves 
which are used simultaneously

during the preparation of the midday meal. 
 The charcoal is lit either by placing a piece of burning charcoal on or
top with paper and 
small wood sticks.
The whoie stove (or in the case of the DUB-IO stove, 
the removable firebox) is
then swung back and forth to force 
air in and thus get the charcoal going.
 

Generally three meals 
a day are prepared. Tea 
is prepared for breakfast in
the morning. The main meal 
is at midday and consists of beans with sauce,
vegetables and/or bananas 
or cassava 
paste (pat4 de manioc) and a vegetable,
 



PEAT II PROJECT 
 deLucia & Associates, Inc.
 
Technical Review
 
December 1987
 
Page 30
 

fish or meat sauce. Rice may be prepared as well. In the evening, leftovers
 
from the midday meal are reheated.
 

A.1 Methodology

COMPARATIVE COOKING TESTS WITH CONSUMERS: 
 In order to test the properties of
peat charcoal under household conditions and compare 
them to wood charcoal, six
cooking tests were carried 
out in three different households. A typical meal
 was 
prepared by the cook simultaneously on two stoves 
using wood charcoal in
 one and peat charcoal in the other. 
 The meal consisted of beans boiled
water which were then either fried in oil, 

in
 
mixed and cooked with bananas, or
just left as they were. The same quantity of 
food (Ikg) and water (2-31) was
used for 
both fuels. The amount of charcoal used during the cooking process
was weighed and the frequency and 
amount of charcoal and water added was 
noted. 
 The time it took to light the fire, to bring the water to a boil and
cook the whole meal was also recorded. The cooking process was 

to
 
closely fol

lowed and observations written down.
 

In each test, one 
or several variables were altered to observe 
the burning
characteristics of 
peat charcoal briquettes under -arious conditions 
(see Table
A-1). The variables that were changed include 
the stove type, the method of
lighting, the 
initial amount of charcoal used, the number of 
times charcoal was
added during the cooking process, and the initial amount of water that was
heated. In addition one 
test was carried out 
using a mixture of wood charcoal
 
and peat charcoal in a traditional and a DUB-10 stove.
 

It should be emphasized that 
the test series was not designed to yield
statistically valid results, 
but rather to give an indication of the burning

characteristics 
(ease of lighting, time required to bring water 
to boil, fire
maintenance, charcoal consumption, ash content) of 
peat charcoal briquettes
through 
a combination of observations and measurements. The objective of the
cooking tests 
was to help determine the 
relative advantages or disadvantages of
peat charcoal compared to wood charcoal and 
the best way of using peat charcoal
 
briquettes.
 

SELECTION OF SURVEY SAMPLE: 
 At the time of the survey approximately 524kg
peat charcoal briquettes were 
left for testing. According to estimates by DUB
and the 
Direction Generale de l'Energie, the 
average daily wood charcoal consumption per household is 2-3kg. 
 Assuming a daily peat charcoal consumption of
3kg per household (because of 
the ash content), the available quantity of
briquettes was sufficient for the 
use by 20 families for seven days. One week
 was 
considered the minimum time required for the households 
to get used to the
 
peat charcoal and form an 
opinion about it.
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TABLE A-I: Test Conditions (WC = Wood Charcoal, PC 
= Peat Charcoal)
 

Test Stove Initial Initial Lighting Charcoal
 
# Amount of Amount of Method Added
 

Charcoal (g) Water (1) 
 (g)

WC PC WC PC 
 WC PC
 

1 DUB-lO 250 	 400 2 2 
 2-3 pieces of glowing 280 350
 
WC, stove swinging 230
 

2 Trad. 395 	 850 3 3 light paper + bamboo 250 -
Stove sticks, charcoal on 215
 

top, stove swinging
 

3 DUB-1O 380 	 600 2.5 2.5 WC: glowing WC 250 -

PC: 	glowing WC,some PC
 
on top, paper/wood,
 
then glowing WC
 

4 DUB-10 210 	 600 3 3 
 paper and wood 225 
 300
 
between PC 
 230
 

5 DUB-10 300 
 800 3 3 	 40 g of glowing char- 210 200 
coal between PC, swing. 200 300 

6 Trad. 450 	 800 2 2 same as test # 5 270 300 

7 DUB-10 300 	 300 2 
 light WC first, when WC - 200
Trad. 400 300 2 glowing add PC, swing. 
 -	 200
 

Water boiling tests 	carried out 
by Chris Adam at ONATOUR with the tradition
al charcoal stove and the 
improved DUB stove, as well as discussions with peo
ple who had previously tried the peat charcoal briquettes, indicated that the 
peat charcoal burns better in the improved stove. For this reason, it was
decided that 50% of the households to be selected for testing should be im
proved stove users, 	 although it is estimated that presently only about 20% of 
the 	households in Bujumbura that charcoal have an
use improved stove. However,

if the survey confirmed that peat charcoal is more acceptable if used with the
 
improved stove 
this could have important marketing implications.
 

In view of the fact that about 36,000 households in Bujumbura use charcoal,

it was impossible to select a sample of 20 households which is in any way sta
tistically representative. Therefore, only the quarters of Bujumbura where the
 
majority of households use charcoal and which are 
centrally located were select
ed: Ngagara, Cibitoke, Nyakabiga and Bwiza 
(see Table A-2). According to a
 
stove market study carried out by the DUB project between February and April

1986, Ngagara is a higher income quarter while the others represent lower in
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come categories. The number of land parcels in each quarter (a land parcel was
equaled with a household in the DUB study due to the 
lack of information on the

number of households in each quarter) 
is the following:
 

TABLE A-2: Bujumbura Quarters
 

Quarter 
 # of parcels % of total
 

Ngagara 
 2,903 
 41%
 
Cibitoke 
 2,169 
 30%
 
Nyakabiga 
 1,153 
 16%
 
Bwiza 
 926 
 13%
 

The number of sample households was selected proportionally to the number
 
of land parcels in the quarter:
 

TABLE A-3: Sample Selection
 

Quarter # of Sample % of Total 
 # of DUB-10 # of traditional
 
Households Sample Users 
 stove users
 

Ngagara 8 
 41% 4 
 4
 
Cibitoke 
 6 30% 3 
 3
 
Nyakabiga 
 3 16% 1 
 2
 
Bwiza 
 3 13% 2 
 1
 

The DUB-1O stove users were 
selected from a list of 
names for DUB-lO's

charcoal consumption and stove follow-up surveys. 
 The main criteria was that
the lady of the house had to be a housewife, i.e. that she did 
not work elsewhere. In households where both men and 
women work, cooking is entirely the
responsibility of servants ("boys") who 
generally do not care 
much about fuels
 
or stoves and 
can not make any decisions about which fuels 
to buy. If the
 
woman is at home she usually shares or at least 
supervises the cooking by the
 
"boy".
 

The users of traditional stoves were randomly selected 
from families with
non-working women 
living in the vicinity of the DUB-10 users. 
 Mr. Rusure,

ONATOUR's Stove Technician, visited the families and 
inquired about their willingness to participate 
in the test after he had explained its purpose and they

had seen a sample of 
the peat charcoal briquettes.
 

Each test family i'eceived 20 kg of 
peat charcoal briquettes together with
instructions on proper use (based on 
the experience of the cooking tests).

During the 
test week, the households were repeatedly visited by 
the Consultant
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and 	Mr. Rusure 
to assure the peat charcoal was 
used and to assist in case of
problems. 
 When many women complained about difficulties lighting the 
fire and
the 	slowness with which peat charcoal heats up, 
it was suggested to start the
fire with wood charcoal and add peat charcoal later. 
 One 	sack of peat charcoal
 
was 	returned by a family who refused 
to use it after they 
were told by neighbors that peat destroys pots and pans. The charcoal was 
subsequently given to
 
another family.
 

PEAT CHARCOAL ACCEPTABILITY SURVEY: 
 A questionnaire was designed which con
sisted of 
32 questions on the users' experience with peat charcoal and which
 was translated into Kirundi 
(See Survey Instrument at end of 
this Appendix).

The 	interviews with 
the 	housewives 
were carried 
out 	by '. Rusure. In addition
 
to the 20 test families, four people were 
interviewed wh had previously received 5 kg of peat charcoal briquettes from ONATOUR for testing. 
 The 	list of
 
survey respondents is attached 
(see Appendix D).
 

During the interviews, 
three families returned the 
peat charcoal sacks
because they did not 
like the fuel. One of these even refused to answer ques
tions and 
could therefore not be interviewed. Another family moved away after
they had received the peat charcoal. Their new address was located at 
the 	end
of the survey, but they had 
not 	used the peat charcoal because they were
by neighbors that it destroys pots 	

told
 
and pans. 
 Therefore, only 22 questionnaires
 

were completed instead of 24.
 

CHARCOAL PRICE SURVEY: 
 In December 1983, 
the Peat Project conducted a price
survey with 22 charcoal wholesalers and semi-wholesalers in Bujumbura.

addresses supplied on the questionnaire forms served 

The
 
as a basis for the current
 survey. Seven of the wholesalers surveyed in 1983 are 
still selling charcoal,


while four 
are 	living at the same address, 
but 	do not sell charcoal, and eleven

addresses could not be located because they were 
incimplete. At each address
 
we (the Consultant and Mr. Rusure) inquired about the existence of other whole
salers in the sr"me quarter and, in case of 
a positive response, visited those
 as well. This survey thus covered 15 
wholesalers and semi-wholesalers. 
 Ques
tions included the purchase price and sales 
price of charcoal, where the charcoal is bought and price increases during the coffee 
season. in addition,

individual charcoal sacks 
were weighed at six different wholesalers (one in
 
each quarter).
 

A.2 	 Results: Comparative Cooking Tests
 
The results of the cooking tests are shown below in 
Table A-4. In general,
Peat charcoal was more difficult to light than wood charcoal and the process of
lighting the peat charcoal required more attention. In addition, the size and
shape of the 
peat charcoal briquettes produced in 
Uganda is inappropriate since


these briquettes fall through 
the holes in the stove grate, or clog the holes
 
and thereby reduce air circulation.
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The best method seems to be to 
fill the stove about a quarter with wood
charcoal and 
light the charcoal. As soon 
as it burns 	peat charcoal is spread

on top (not 	completely covering the wood charcoal) and 
the stove is swung back
and forth until the peat charcoal has caught 
fire. When 	the peat charcoal is
burning the 	pot 
is put on the stove. For 1kg of beans 
2 1 of water should be

added initially since the 
time required to bring 3 1 of water to 
a boil with
 
peat charcoal appears to take proportionally more time than with wood char
coal. More water can be 
added later 	as needed.
 

TABLE A-4: 	 Results of the cooking test measurements (wood charcoal = WC, peat
charcoal = PC, Trad. = Traditional Stove) 

Test Stove Time To 
 Time To Boil 
 Total 	 Charcoal Water Used
 
Number Type Light Fire 
 Cooking Time Used 

(min) (min) (min) (g) (1)

WC PC WC PC 
 WC PC WC PC 
 WC PC
 

1 DUB-1O 	 20 18 19 54 189 	 213 760 
 750 3.50 2.00

2 Trad. 	 24 31 45 
 83 178 	 233 860 
 465 3.65 2.35
3 DUB-10 	 24 26 22 110 155 196 550 375 
 2.75 1.90

4 DUB-1O 	 13 21 58 
 138 196 300* 535 
 900* 2.76 2.5-3*

5 DUB-10 	 10 24 40 
 61 150 	 300* 560 * 2.57 2.5-3*
6 Trad. 	 16 17 19 
 66 176 	 206 600 
 420 2.73 2.50
 

7 DUB-10 20 29 
 166 550 
 2.68
 
Trad. 21 30 
 178 600 
 2.72
 

* not measured exactly because test assistant hnd to 
leave before cook
ing process was finished.
 

Because of the lower volume of 
the peat charcoal, the traditional stove has
to be filled with a larger quantity of peat charcoal 
than wood charcoal. Other
wise, there is no air space between the stove and the pot and 
the fire will go
out. An alternative is to put small 
stones or sticks on the sides of the stove
 
to elevate the pot as shown below.
 

Peat charcoal ash keeps the original shape of the briquettes if it is notdisturbed. 
 If the stove is shaken, however, the "ash briquettes" fall apart.
The abundant ash forms a coating around 
the burning 	and unburnt 
pieces of char
coal, reducing the amount of 
oxygen that 	reaches the charcoal, and may cause

the fire may go out. Ash should be thoroighly removed by frequently shaking
the stove, or the burning charcoal shouli be left completely undisturbed. 
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400 g 
 8 0 0 g 4 0 0 
g peat

peat charcoal 
 peat charcoal 
 charcoal with
 

elevated pot
 

FIGURE A-1
 

The total amount of charcoal required for 
cooking beans is
the approximately
same 
for peat charcoal as 
for wood charcoal. While 
the initial amount of
wood charcoal put 
in the stove is less 
than peat charcoal, wood charcoal burns
much faster. According to water boiling tests carried out by Chris Adam, peat
charcoal keeps 
a water temperature above 90* 
Celsius for 70% 
longer than
wood charcoal. 
Wood charcoal has 
to be added several times during the cooking
process while peat charcoal may have 
to be added 
once at most. In other words,
wood charcoal produces fast, 
but short 
lasting heat, while peat charcoal produces heat slowly but it lasts 
longer. About 60 0 -700g of peat 
or wood charcoal
 
are sufficient 
to cook one 
kg of beans.
 

In order to reduce the time required to 
bring water to a boil, it is best
to start 
off with wood charcoal and add peat charcoal later. 
 This will allow
for a quick start 
and a long lasting burn.
 

Observations indicate 
that the DUB-10 stove has 
some advantages over the
traditional 
stove when used with peat charcoal: As mentioned above,
tional stove has to the tradibe either filled with more peat charcoal because of its
lower volume or artificial pot rests have 
to be created with small 
stones or
sticks. 
 Due to the shape of the traditional 
stove there is 
often a fair amount
of unburnt peat charcoal on 
the sides which serves only as "potrest". The
combustion chamber of the 
DUB-10 stove 
is more efficient.
 

Results: Consumer Acceptability Survey
For the consumer, the principal advantage of peat charcoal is 
the fact that
it burns longer than wood charcoal. This allows the cook 
to leave the fire
unattended and go 
to the market 
or do other household chores. 
 The regular
shape of the briquettes is found 
to be attractive as well.
 

A.3 
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The high ash content, however, is regarded 
as a major drawback. The ash
dirties the yard or 
the house if the cooking is 
done inside. The slowness with
which peat charcoal heats up initially is seen 
as another disadvantage over
wood charcoal. The timing of meals 
is important in urban household3 where

children attend school and mcst men have regular working hours. 
 Most test
families tried 
to overcome these difficulties by starting the 
fire with wood
charcoal and adding peat charcoal later, 
thus combining the advantages of both
fuels. Apart from the 
amount of ash produced, 
the test users found this solu
tion satisfactory.
 

The long burning aspect of peat charcoal 
is a definite advantage for the
preparation of certain foods, 
such as beans, that require 
a long time to cook,
and when several types of 
foods are cooked on the same 
stove sequentially. For
short cooking processes like boiling water for in
tea the morning and heating
leftovers in the evening the 
use of peat charcoal is impractical.
 

Using a wood/peat charcoal mix implies 
that the consumers would have to buy
two types of fuels. 
 For most people who buy charcoal in small quantities at
least once a day, 
this would represent an inconvenience. Although two thirds
of the survey respondents claimed that 
they would be interested in buying peat
charcoal, other survey answers 
suggest that people would buy it under the condition that it was 
cheaper than wood charcoal and contained less ash. Personal
observations and conversations with the also
test users indicate that lower
income households are more interested in the peat charcoal and would be willing
to accept the inconveniences of using this 
fuel if 
they could buy it at a lower
 
price than wood charcoal.
 

During ONATOUR's earlier efforts 
to market uncarbonized sod peat 
for domestic use, peat acquired the reputation of being smoky and of corroding the pots
and pans. The reputation of peat results 
in prejudices against the peat charcoal briquettr.. The acceptability of peat 
charcoal will therefore depend to
certain extent a
 
on how easily consumers 
can be convinced that peat charcoal
 

briquettes have none 
of the adverse effects of peat.
 

USE OF PEAT CHARCOAL: 
 Eight of the twenty test families had used all 
the peat
charcoal they had been given, while nine had an 
average of about 10kg left
because they did not use 
it all the 
time and/or mixed peat charcoal with wood
 
charcoal.
 

Only three families used the 
peat charcoal by itself, the 
rest mixed it
with wood charcoal. Most of 
these stated that 
they tried peat charcoal alone
first, but, because it was difficult to light and took a long time 
to heat up,
they resorted to 
a mix of the two fuels. 73% of the respondents claimed 
to
have used the peat charcoal every day and 68% 
said they cooked all meals with
 
peat charcoal. The remaining 22% 
explained that 
they used wood charcoal for
cooking breakfast and other fast cooking foods because peat charcoal took too
 
long to heat up.
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ACCEPTABILITY/PROBLEMS: 
 73% of the respondents liked cooking with peat char
coal, the main reason being that it burns much 
longer than wood charcoal. 

rest cited difficulties in lighting the 	

The
 
fire, slow cooking, excessive quanti

ties of ash, and not having the meals ready on 
time as reasons for disliking
 
peat charcoal.
 

The 	discussion of the potential problems of cooking with 
peat charcoal
 
briquettes showed the following results:
 

1. Lighting the fire: The difficulty of lighting peat charcoal was per
ceived as a direct problem by 55% while the 
rest stated that wood char
coal was required to 
get 	the peat charcoal to burn.
 

2. Smoke: The respondents were unanimous in their opinion that 
the 	peat

charcoal briquettes do not smoke 
(as 	opposed to raw 
peat which smokes a
 
lot after lighting).
 

3. Only 32% claimed that the time required to bring water to a boil was too
 
long with peat charcoal. Most of the others 
used a wood/peat charcoal
 
mix with enough wood charcoal to speed up 
the 	water heating process.
 

4. The size of the peat charcoal briquettes was seen as a problem by 18% 
of
 
the 	respondents who claimed that 
the 	charcoal pieces were stuck or 
fell
 
through the holes in 
the 	grate.
 

5. For the majority of respondents the weight of 
the 	peat charcoal was not
 
a problem (73%). 

6. The fact that peat charcoal burns with no visible flame was 
not 	per
ceived as 
a problem by most of the respondents (77%).
 

7. The main problem with fire maintenance which was noted by 82%, was 
the
 
amount 
of ash produced by peat charcoal. Another 27% of respondents

said that the fire either went out after adding more 
peat charcoal or it
 
took longer for the additional peat charcoal 
to start burning.
 

8. All respondents stated that 
the amount of ash produced was a major prob
lem.
 

9. Slow cooking was cited as 
a problem by 40% of the respondents.
 

10. 	45% of respondents complained about the dirtiness of either peat char
coal or the ash, while the rest 
said that handling peat charcoal is not
 
any dirtier than wood charcoal.
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11. With respect to extinguishing the fire, 41% of respondents complained
 
that they can not use the leftover peat charcoal to relight the fire
 
later the way 
it is done with wood charcoal.
 

12. None of the respondents noted any adverse effect of 
peat charcoal bri
quettes on pots and pans.
 

METHODS EMPLOYED WHEN USING PEAT CHARCOAL: For lighting the fire, 64% of the
 
respondents used glowing wood charcoal, while 27% 
lit with both small wood
 
sticks and wood charcoal. Two respondents 
even used kerosene for lighting the
 
fire. One of these explained that 
she spread peat charcoal ash on the bottom
 
of the stove and soaked it with kerosene. The briquettes were placed top
on 

and the kerosene was lit.
 

Expectably most people had difficulties estimating the time required to

light the 
fire and to bring the water to a boil. Time estimates given for
 
lighting the fire averaged 20 minutes and 
for boiling water about 15 minutes,

which is somewhat underestimated. 
 The point is, however, that with a wood/peat

charcoal mix lighting the fire and boiling water takes about as much time as
 
with wood charcoal alone. All respondents stated that the peat charcoal burns
 
much longer than wood charcoal, but only a few were able to 
estimate how much
 
longer. 
 Answers ranged from about 40-60 minutes longer to twice as long.
 

About 60% of the respondents let the fire go out after finishing the midday
meal. The others either used the leftover peat charcoal 
to boil water (3),

cook something else (2) or gave the stove to a neighbor to 
continue cooking

(2). The ash was thrown out by all but one respondent who put it around a

banana plant to see 
if it can be used as fertilizer. It should be noted howev
er, that this particular respondent 
is the Director of the DUB-10 stove program

who had earlier received peat charcoal from ONATOUR for testing.
 

When asked to compare the amount of peat charcoal required for cooking a
 
meal with their normal wood charcoal consumption, 77% 
said they used more peat

charcoal or 
the same amount, while only three respondents claimed to have used
 
less.
 

WILLINGNESS TO PURCHASE PEAT CHARCOAL: 
 68% of the respondents stated that
 
they were willing to buy peat charcoal briquettes if they were commercially

available, while 27% were not interested in buying and three people did 
not
 
express an opinion. Those who were interested in purchasing peat charcoal were
 
asked at 
what price they would buy it compared to wood charcoal. Four respon
dents will buy only if peat charcoal is much cheaper than wood charcoal, five
 
will buy if it is a little cheaper, three will buy it the same
at price and one
 
said she will. pay any price ONATOUR might charge.
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Most of the people who expressed an interest in buying peat charcoal bri
quettes (73%) plan to replace wood charcoal only partly, the main reason being
that wood charcoal is required to start the fire and 	 to bring the water to aboil faster. Other reasons given were that wood charcoal would be used for
cooking food quickly, e.g., breakfast in the morning. Those who were 
not 	inter
ested in buying peat 
charcoal briquettes cited difficulties in tarting the

fire, slow cooking, the 
amount of ash and unwillingness to purchase two fuels
 
as the reasons. If the alove mentioned problems were solved, 82% of all respon
dents would buy peat charcoal. Because charcoal 
is generally bought by volume

rather than by weight, people had difficulties giving the price they would be
 
willing to pay for peat charcoal.
 

STOVE TYPE: The results of 
the 	survey did not show any significant differenc
es 
in opinions about peat charcoal briquettes between DUB-10 users and tradi
tional stove users. 
 During the visits by the Consultant and Mr. Rusure, 
some

of the test users who own stoves of both types indicated that they tried using
peat charcoal in a traditional stove first, but reverted to 
using the DUB-10
 
stove, because it "worked better".
 

A.4 	 Results: Charcoal Price Survey
 
The results of the survey with 15 
wood charcoal wholesalers and


semi-wholesalers in Bujumbura are are shown in Table A-6 
(below). Table A-5
 
compares the average purchase and sales 
price and the weight per sack for 1983
 
and 1987.
 

TABLE A-5. Charcoal Prices in 
December 1983 and November 1987
 

12/83 11/87
 

Purchase Price (FBu/sack) 613 
 672
 
Purchase Price (FBu/kg) 12.1 
 11.7
 
Sales Price (FBu/sack) 715 
 740
 
Weight Per Sack 
 50.5 kg 57.3 kg

Sales Price Per kg 14.2 12.9
 

These figures 
show that, contrary to the assumptions made by the Peat II
Project designers, the charcoal prices in Bujumbura have decreased since 1983.
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TABLE A--6. Wholesale Charcoal Prices in Bujumbura in November '87
 

Address Purchase Sales Increase Where Weight/ Wholesale (W)
 
Price Price Coffee Bought Sack Retail (R)
 
(FBu) (FBu) Season(FBU) (kg)
 

Buyenzi 600 700 100 transporter 51.8 W
 
Ave.10,# 10
 

Buyenzi not 700 not transporter W
 
Ave.12,# 10 known known
 

Buyenzi #50 650 700 50 transporter - W Ave.7, 

Bwiza #56 650 700-750 - transporter W Ave.1, 

Bwiza, Ave. 650-700 750 - transporter 53.8 W
 
Universite 28
 

Bwiza 750 no coffee rents truck W,R
 
Ave. 9 
 season buys up

sales country
 

Nyakabiga III 750 800 just transporter 48.1 W,R
 
Ave.5,# 14 started
 

Kwijabe Mkt 650-700 800 100 transporter W,R
 

Ngagara Q2 producer 700 (indiv) 50 produces 68.8 W
 
(Euphrasie) 650 (Whlsale) charcoal
 

Cibitoke producer 800 50-100 produces 66.6 W,R
 
Ave.10,# 59 charcoal
 

Cibitoke 650 700 50 transporter W,R
 
Ave.7,# 77
 

Kamenge Quart. 750 800 none transporter 58.0 W,R
 
Twinyoni # 14
 

Cibitoke producer 700 none produces W,R
 
Ave.2,# 3 charcoal
 
Mu ----------------------------------------------------------------------

Mu.-jza S.A.206 650 700 50 wholesaler W,R
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SURVEY INSTRUMENT:
 

Date:
 

Name of 
respondent:
 

Address:
 

Number of 
people in the household:
 

Occupation of household head:
 

Person(s) 
in charge of cooking:
 

Number and types of stoves used:
 

1. 	Where 
do you usually buy wood charcoal?
 

2. 
How much money do you normally spend on wood charcoal (or wood) per

day? (if charcoal is bought by bag note 
how many bags are bought per month
 
and how much they pay for them)
 

FBu
 

3. 	How much of the peat charcoal you were given 
is left? (to be collected
 
and weighed by the enumerator)
 

kg
 

4. 	Tf no peat charcoal is left, 
when was it finished?
 

5. 	Did you use peat charcoal alone or did you mix 
it with wood charcoal?
 

6. 	Did you use the peat charcoal every day?
 

yes ( ) no ( )
 

7. 	If not, for how many days did you used 
it before you stopped?
 

days
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8. Why did you stop using the peat charcoal?
 

9. 	Did you cook all your meals with peat charcoal?
 

yes 	 ( ) no ( ) 

10. 
If not, for which types of food did you use another fuel and what did
 
you use?
 

11. 	 Why did you not cook these foods with peat charcoal?
 

12. 	Do you like cooking with peat charcoal? 

yes ( ) no ( ) 

13. 	 If yes, what did you like about it? 

14. 	If not, why?
 

15. 	 Which of the following do you consider a problem when using peat char
coal and why? 

Lighting 
the 	fire:
 

Smoke:
 

Time required to 
bring water to boil:
 

Size of 
peat charcoal pieces:
 

Weight of peat 
charcoal:
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Burning characteristics 
(no visible flame):
 

Fire maintenance 
(e.g. removing ash, adding peat charcoal):
 

Amount of ash:
 

Length of 
time for cooking:
 

Diztiness of 
charcoal:
 

Extinguishing 
the fire:
 

Effect 
on 	pots and pans:
 

16. 	How much peat charcoal did you put 
in the stove when you started the
 
fire (let respondent demonstrate the amount)?
 

Less than half full ( )
 
About half full ( )
 
About two thirds full ( )
 
About three quarters full ( )
 
Full to the top ( )
 

17. 	How did you generally light the 
fire 	(detailed description)?
 

18. How long did it take until the fire was lit and you could put the pot
 
on the stove?
 

19. 	How much time did it take until the water started boiling?
 

20. 
How often did you add more peat charcoal during the cooking process and
 
approximately how much did you add each 
time (let the respondent demon
strate)?
 

time
s 

21. 	Did the peat charcoal burn longer than wood charcoal?
 

yes ( ) no 
 ( 	)
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22. 	If yes, how much longer?
 

23. 	What did you do with 
leftover burning peat charcoal?
 

24. 	What did you do with the ash?
 

25. 	Did you use 
more or less peat charcoal than wood charcoal per day? 

More ( ) Less ( ) Same ( ) 

26. 	If the peat charcoal was commercially available, would you buy it?
 

yes ( ) no ( )
 

27. 	If yes, at what price (compared to wood charcoal: much cheaper, 
a lit
tle cheaper or at same price)?
 

28. 	Would you entirely replace wood 
charcoal by peat charcoal or would you
 

still use some wood charcoal?
 

Replace completely ( Replace partly
) 	 ( ) 

29. 	 If only partly replaced, what 	 would you use the wood charcoal for? 

30. 	 If not willing to buy peat charcoal, why not? 

31. 	 If the peat charcoal was easier to light, cooked the food faster and 
produced less ash, would you buy it? 

yes ( ) 	 no ( ) 

32. 	If yes, at what price?
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Appendix B
 
Carbovized Peat Briquettes
 

This appendix describes the production and cost 
issues for carbonized peat
briquettes. First several 
issues regarding fixed and capital costs, and

utilization rates are 
addressed. Second, 
several technical issues which have
 
yet to be solved are described, and finally, the piojected 
costs of producing

carbonized peat briquettes under 
four different scenarios are presented.
 

B.1 	Carbonized Briquette Production
 
The basic 
assumption underlying the briquetting study was that peat fines
 are a waste product and therefore 
free. However, ONATOUR is currently selling


limited quantities of 
fines as a fuel to brickmakers and as fertilizer

supporting our contention 
that fines have a price. There may be other uses for
 
peat fines which have yet 
to be explored, including: a fuel for use in
gasifiers/pyrolitic precombustors 
or fluidized bed boilers; 
as densified fines
without carbonization; 
as fuel "on top" of sod peat in institutional stoves or
burnt a3 whole/part charge in tile, brick and 
lime making operations. As a
result, an opportunity cost for peat fines has 
to be taken into account in the
 
analysis of 
peat charcoal briquette production costs.
 

Carbonization and briquetting is a cost 
intensive use of peat fines 
because
of the required capital investment in the production facility, the kilns and
the briquetting equipment which 
results in high fixed costs for 
the 	briquette

production. At ONATOUR's 
current production level of peat the 
quantity of

fines available for carbonization and briqdetting is limited. 
 Even if the
briquette production were 
doubled through the addition of coffee husks, the

briquetting equipment would not be 
used near its capacity (see Table B-1
 
below).
 

The 	production costs are lower when the 
fixed and capital costs can be
spread out over a larger production quantity. Table 
B-2 	(below) shcws the
price per kilogram at which ONATOUR would have to sell 
peat charcoal briquettes

to cover the production costs 
for the four options and at different production

levels. Carbonization at the bog 
site is cheaper because the transportation

costs are greatly reduced. The addition of 50% 
coffee husks 
not 	only doubles
the 	production, but also reduces 
transportation costs 
if ONATOUR's trucks can
 
be used.
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Table B-i. Use of equipment at different production levels.
 

Equipment 
 Capacity Utilization10 by Production Level (%) 
(t/yr) 800t/yr l,600t/yr 2 ,400t/yr
 

Hammer Mills 
 8,670 9.2 
 18.5 27.7
 
Mixer 
 8,670 9.2 
 18.5 27.7
 
Press 
 17,350 4.6 
 9.2 13.8
 
Elevators 
 8,670 
 9.2 18.5 27.7
 
Kilns Option 1 8,670 
 9.2 18.5 27.7
 
Kilns Option II 21,680 11.1
3.7 7.4 

Kilns Option III 13,000 
 6.2 12.3 18.5 
Kilns Option IV 20,640 11.6
3.9 7.8 


Table B-2. Break-even points for 
peat charcoal briquette production
 

Production Level 
 Break-Even Price 
Per kilo (FBu/kg)

(t/yr) Option I Option II Option III Option IV
 

800 24 17 
 22 16
 
1,600 21 16 18 15 
2,000 
 18 14 16 
 13
 
2,400 18 14 
 15 13
 

Given that the current wholesale price for wood charcoal of less than 13

FBu/kg, and 
that wood charcoal prices have neither increased in the recent past

nor are they likely to 
do so in the near future, peat charcoal briquette

production is presently not 
a financially viable option for ONATOUR. 
 In
 
addition, if another entity were 
to 
produce carbonized briquettes, it may be
 
more economical use 
coffee husks without the addition of peat fines because:
 
(a) coffee husk briquettes are a proven product, at 
least in Kenya; (b) the
 
transport costs are minimal; and 
(c) coffee husks are available in larger

quantities than peat fines. 
 However, there are potential alternative uses of

coffee husks, e.g. as a fuel 
for the coffee dryers, that will have to be taken 
into account as well.
 

PEAT CARBONIZATION WITHOUT BRIQUETTING: 
 A less cost intensive use of carbon
ized peat in terms of the required equipment would be the carbonization and
sale of sod peat without briquetting. A recent World Bank proposal states that

charcoal from sod peat could be 
produced in Burundi at 
a price of 11.4 FBu/kg

by small producers using 
a 'beehive' kiln for carbonization. With one kiln the

yearly production would be 78 tons 
which would be sold directly to retailers in
 
Bujumbura. The production costs 
were calculated as follows:
 

10100% utilization = equipment operating at capacity, 24 hrs./day, 365
 
days/yr. less an 
allowance for maintenance.
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Annualized cost 
for 	kiln: 
 98,000 FBu
 
Annual salaries for 4 workers @ 15QiFBu/day: 156,000 FBu
 
Annual cost for peat @ 2,500 FBu/t'1
 : 496,000 FBu
 
Transport costs 
@ 1,500 FBu/t: 117,000 FBu
 
Other costs: 
 50,000 FBu
 

TOTAL 
 889,000 FBu
 

Production: 78 t/yr.
 
Cost per kg: 11.4 FBu/kg
 

ONATOUR is presently selling sod peat at a minimum price of 6.3 FBu per

kilo. This represents the opportunity cost 
for peat if it is carbonized, and

thus the real cost of production increases by at 
least an additional 3.8

FBu/kg. This measns that the total cost is at least 15.2 FBu/kg. This is
significantly above the market price 
for wood charcoal, and thus production of
 
charcoal from sod peat is not financially feasible either.
 

B.2 	 Technical Problems
 
Apart from the acceptability of 
the peat charcoal briquettes and the feasibility of producing them at a reasonably low cost, there 
are several technical
 

problems associated with the production of carbonized briquettes that have yet
 
to be solved.
 

SIZE AND SHAPE OF BRIQUETTES: The cylindrical shape of the briquettes from
 
Jinja and their diameter (16 mm) are not entirely suitable for 
the 	charcoal
 
stoves 
currently used in Bujumbura. However, a different size briquette may be
 
more difficult to light, depending on the shape. Briquette sizes and shapes

would need 
to be tested to find an optimum in terms of ease of lighting and
 
suitability for the existing stoves.
 

BINDER: Several different binders have been tested for the 
production of peat

charcoal briquettes in Uganda. Binders 
that were found suitable in terms of

durability 
 and burning characteristics of the briquettes include cassava
 
starch, gum arabic, molasses and sodium silicate. The latter was used in the
 
test briquettes that were made in 
Jinja with Burundi peat. Availability and
 
cost will determine which of 
these binders is the most suitable for use in peat
charcoal briquette production in Burun.Ii. 

There is no wholesale outlet for cassava starch in Burundi and 
cassava

flour is only sold in small quantities at local markets. In addition cassava
 
constitutes a food 
crop and the ethics 
of using a major staple food to produce

a fuel are questionable. An alternative would be 
for ONATOUR to grow its own
 
cassava for starch production.
 

Currently there is one sugar factory located 
in Zaire approximately 15 km

from Bujumbura which produces molasses. 
 Another sugar factory is under
 
construction in Burundi south of 
Bujumbura, but it is anticipated that the
 

11 Based on a production cost 
of 2.5 FBu/kg.
 

http:Burun.Ii
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molasses will be used 
for alcohol production. As a binder, molasses also have
 
the disadvantage of producing a slightly unpleasant smell when the peat

charcoal briquettes are burnt.
 

Gum arabic is not available in Burundi and sodium silicate will have to be

imported and will 
thus be expensive. 
 The problem of a suitable, available and
cheap binder will have to 
be solved before commercial production of peat char
coal briquettes can be considered.
 

COFFEE HUSKS: The addition of carbonized coffee husks 
to peat charcoal will
reduce 
the ash content in the briquettes to a certain extent. 
 Given the
 
limited available quantity of peat fines, 
coffee husks will increase the total

quantity of briquettes that can be produced, resulting in decreased production

costs. Briquettes 
from coffee husk charcoal are successf-iLly produced and

marketed in Kenya by the 
Kenya Coffee Producer's Union in 
Nairobi. However,

mixtures of peat 
and coffee husk charcoal have not 
yet been tested. Even if

OCIBU agrees to ONATOUR's use of the coffee husks 
free of charge, tests will
 
have to be carried out to determine the optimal peat to coffee husk ratio in

the briquettes in terms of 
burning characteristics and ash 
content.
 

B.3 Production Cost Projections
 
The following four options are considered for peat charcoal briquette 

production:
 

I. Carbonization in Bujumbura, coffee husks
no added;
 
II. Carbonization in Bujumbura with 50% coffee husks added 
to peat fines;


III. Carbonization at bogs and in Bujumbura without coffee husks;

IV. Carbonization at bogs and in Bujumbura with 50% coffee husks. 

The following table (Table B-3) presents a preliminary set of projections forproduction, and the 
assumptions which have been incorporated into the table are

described on the following pages. 
 Many of these assumptio-s could be modified

with more study, and there are many opportunities for cost savings and improved

production techniques. These projections assume that 
the peat briquettes could

be sold for 13 FBu/kg, the same price 
as wood more or less, which is a very

optimistic assumption. The key point that 
these projections make is that there

is still a long way to go before this product is ready for market at a cost 
which is with solidcompetitive± other fuels. 
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TABLE 8-3: Production Cost Projections
 

SCENARIO I SLENARIO 11 
 SCENARIO ill 
 SCENARIO IV
lCarb. @ BJM) (Iwith COffe Husks) %Carb. @ Boas) 
 (Iii with Coffe Husksl
 
CAPITAL INVESTMENTS: (Annuailzedj
BriauEtinq lacninery 2,287,,8 	 8 Fbu 
 ,289,82 Fbu 2,289,828 Fbu
 

lins 3.15,471 Fbu 2 kilns 
 )18,,5 Fbu 4 hlns 630.942 Fbu 4 kzlns 599,395 Fbu 5 kilns
Facilitv 11192,215 Fbu 1,1.2,21 
 Fbu 1,192,215 Fbu 1,12,215 Fbu
Furn. &F,xt. 272.062 Fbu !72069 Fbu 272,062 Fbu 272,062 FbuPicikup *'Oi,?2 Fbu 
 , Fbu 701,923 Fbu 7)1,923 Fbu
 

WORKING C PI IL: (qnnua1 zea)
Lashn 1,100) Fbu l00,'UO Fbu 100,0O Fbu 100,0)0 Fbu
Piccs. eceivabie 264,255 Fou 529,10i 
tu 264,555 iou 529,109 Fou
LESS HccsPaiaOie t128.-03 Fbu) ,197,0u4 Fbui (1,)4,26 Fbu) (173.583 Foui 

OVERHEAD COST:
Production Manaaer 420,000 Fbu 
 420.000 Fbu 420,000 Fbu 
 420,000 Fbu
Salaried Personnei 756,000 Fbu 756,000 Fbu 
 756,000 Fbu 756,000 Fbu
Office Overhead 180,000 Fbu 180,000 Fbu 
 180,000 Fbu 180,000 Fbu
Maintenance 1,042,156 Fbu 
 1,042,156 Fbu 1,042,156 Fbu 1,042,156 Fbu
Continoenc' 1.199,078 Fbu 
 11197,078 Fbu 1.199,078 Fbu 1,199,078 Fbu 

Sub-totai . . -e5 , 2 -F- ,U7,UF-
Fbu/kg 	 Fbulkg Fbu/kg 
 Fbu/kg
 

SALES: Charcoal Briouettes
 
Price/lTnne 

Tonnes Produced 
Total Sales 

I1 
13,00o Fbu 

314 
10,582,186 Fbu 

13 Fbu 13,000 Fbu 
1,628 

21,164,373 Fbu 

13 Fbu 13,000 Fbu 

814 
10,582,186 Fbu 

13 Fbu 13,000 Fbu 

1,b28 
21,164,573 Fbu 

13 Fbu 

OPERATING EXPENSES: 
Variable Costs: 

Fbu/kg Fbulkg Fbu/kg Fbuika 
Skilled labor 

Unskilled laoor 
-ines +ior Husks 121 

Binder 
Ener Packaging

eydtilites 
arke ino, Advert 

Iransportation 

288,006 Fbu 
576,013 Fbu 

1,221,022 Fbu 1.5 Fbu 
1.416,678 Fbu 
1,743,244 Fbu 
349,872 Fbu 
600'287 Fbu 

4,061,158 Fbu 

288,015 Fbu 
720,012 Fbu 

2,442,043 Fbu 1.5 Fbu 
2,801,056 Fbu 
3.446,732 Fbu 
691,766 Fbu 

1,18b,898 Fbu 
4,183,773 Fbu 

576,013 Fbu 
936,019 Fbu 

1,221,022 Fbu 1.5 Fbu 
1,416,678 Fbu 
1,743,244 Fbu 
349,872 Fbu 
500,287 Fbu 

1,486,976 Fbu 

576.013 Fbu 
1,116,014 Fbu 
2,442,043 Fbu 1.5 
2,801,056 Fbu 
3,446,732 Fbu 

691,766 Fbu 
1,186,849 Fbu 
I,610,185 Fbu 

Fbu 

fotai Variaole Costs -2427 gFE6 " - P- IN 

Fbu/kq 	 Fbuikq 
 Fbu/ka 	 Fbu/kq
CASH FLOW SUMMARY: 

Total Gross Sales 10,582,186 Fbu 1?.00 21,164,373 Fbu 
 13.00 	 10,582,18b Fbu 13.00 2',164,373 Fbu
fotal Variable Costs 10,256,279 Fbu 12.60 15,760,294 Fbu 	

13.00

9.68 8,330,110 Fbu 10.23 13,870,658 Fbu 8.52
 

Contribution (Inc-Var) -----325-907755 0.40 -50 07-F5- 3.32 --
1;252-7,'7F- 2.77 -7;2937IS"FH- 4.48
- Fixea Costs 3,597,234 Fbu 4.42 3,597,234 Fbu 2.21 3,5971234 Fbu 4.42- Capital & Wking Cap. 	 3,597,234 Fbu 2.215,007,849 Fbu 6.15 5,266,698 Fbu 6.47 5,347,397 Fbu 6.57 
 5,511,148 Fbu 6.77
 
0aerating Profit -- 799177-EU- .
 2.13) 	 ;G2 553-FSGT (4.11)-7317-F6T (1.11) 

-ied + Variable Costs 13,853,513 Fbu 17.02 19,357,528 Fbu 11.89 11,927,344 Fbu 
 14.65 	 17,467,892 Fbu 10.73
Total Costs 18,861,363 Fbu 23.17 24,624,226 Fbu 18.36 17,274,741 Fbu 
 21.22 	22,979,040 Fbu 17.50
 

qOTES:
 
[I] 	Peat Fines: 

Input 2,148 T Ivr. 
Output 1,090.8 T/yr

[2] Assumes same cost far husks as for peat fines
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ASSUMPTIONS AND BASIC COSTS USED IN PRODUCTION COST ANALYSIS:
 

- ONATOUR produced 17,530 tons (t) of peat in 1987. During storage and

handling at the bog sites approximately 20% 
of the sod peat is lost as
fines, most of which are deposited at the bottom of the storage hangars.

It is estimated that the amount of fines that 
are accessible and of
adequate quality for peat charcoal production represents approximately half
of these lossed or about 10% of 
the total peat production. The 1987
production of peat and the estimated quantity of 
fines at each bog are
 
shown in Table B-4:
 

TABLE B-4: Peat Fine Availability 

Production Site Peat Production (t) Peat Fines (t) 

Gisozi 5,212 521 
Matana 4,786 478 
Gitanga 7,532 753 
TOTAL 17,530 1,753 

In addition, approximately 7,920 tons of bog peat 
were transported to

Bujumbura in the past year (Nov. '86 to Oct. 
'87). During the loading and
unloading of the trucks 5%-10% of the transported peat was lost as peatfines. About 5% of the transported peat, or 
390 t/year of fines, could be
recuperated for peat charcoal production from the client storage areas
(mainly the army camps) 
and from ONATOUR's hangar in Bujumbura. The total
 
amount of peat 
fines potentially available for carbonization is estimated
to be about 2,150 tons/year. In addition, approximately 400-500 tons of
 
peat fines presently exist at che Gitanga bog. 
 Gitanga is a fairly recent
production site (started in 1983) and has 
fewer peat storage hangars than

the other bogs. Consequently most 
of the peat is stored outside in piles
covered with grass. 
 It i.sto be expected that the amount of available peat
fines in Gitanga will increase over 
the next year, because these stockpiles

are exposed to the rains and the 
sod peat will sooner or later
 
disintegrate.
 

- When peat is completely carbonized, its weight is reduced by about 67%.

Thus, if there are 
roughly 2,150 t/yr of peat fines potentially available

for briquetting, there would yield about 710 tons/year of carbonized fines
(assuming that ONATOUR's peat production and loss rates remain at the same
 
level).
 

- A additional 'cash on hand' requirement of 1,000,000 FBu was assumed
briquetting production. 

for 
The annualized working capital cost represents a
10% capital cost for maintaining the capital. 
 The accounts receivable
 

assumes 90 day receivable turns, and the accounts payable assumes payment
 
within 45 days.
 



--------------------------- ---------------------------------------

PEAT II PROJECT 
 deLucia & Associates, Inc.
 
Technical Review
 
December 1987
 
Page 51
 

- ONATOUR is 
currently selling small quantities of peat fines as a fuel to
 
brickmakers (about 72-92 t/yr) and 
as fertilizer (15 t/yr) at a price of
 
1.5 FBu/kg. This price is used 
in the calculations as the minimum
 
opportunity cost for peat 
fines. Since the opportunity cost for coffee
 
husks is not known, but certainly exists, the 
same cost was used.
 

- For the collection and loading of peat fines two additional permanent work
ers will have to be hired in each bog.
 

- With the addition of three new trucks which have been ordered by USAID,

ONATOUR's fleet will have 
the capacity to cover the transport of peat fines
 
from the bogs to a central briquette production plant in Bujumbura in op
tions I and II.
 

-The kiln requirements for the different options are as 
follows:
 

Option I: 2 kilns with 
a capacity of 5 t input/day;

Option II: 4 kilns with 
a capacity of 2-3 t input/day;
 
Option I1: 4 kilns with 
a capacity of 5 t input/day;

Option IV: 3 kilns with 
a capacity of 2-3 t input/day and 2 kilns with 
a
 

capacity of 5 t input/day.
 

The construction costs of a continuous retorte 
kiln with 2-3 t/day input

capacity (including labor) are approximately 300,000 FBu. The cost of a 5
 
t/day kiln is estimated at 500,000 FBu.
 

- The binder is assumed to be cassava flour at a price of 50 FBu/kg. The
 
total yearly production of charcoal briquettes and 
the amount of water and
 
binder required are:
 

Options I and II Options 
III and IV
 

Water (8%) 65.09 t 130.18 t
 
Binder (4%) 32.55 t 65.09 t 
Carbonized Fines
 
(Peat or Peat+Coffee Husks) 
 716.00 t 1,432.00 t
 
Total Briquette Production 813.64 t 
 1,627.27 t
 

- The briquette production facility is constructed on a parcel of 
land of
 
approximately 3,145 sq.m. (37mx85m) which ONATOUR owns 
in Bujumbura. The
production area is surrounded by a cement wall of 3m height and 
is covered
 
by a metal sheet roof. The interior consists of 
a laterite floor, two
 
offices, the kilns and the briquetting equip~re,. , as 
well as drying,

storage, and workshop areas. 
 The total consti-uction costs are estimated at
 
1,000,000 FBu (excluding kilns and equipment.
 

http:1,627.27
http:1,432.00
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- The briquetting equipment has the following components:
 

Item Output Rating/Unit Number Unit Total 

Price(FBu) Price(FBu) 

Steel Drums 200 1 
Hammer Mill 0.5t/hr 35 KW 
Mixer It/hr 6 KW 
Press 2t/hr 50 KW 
Drier 6t/day 3 KW 
Weighing Scale it/hr 
Bag Stitcher 200 units/day 
Elevators It/hr 3 KW 
Drier Ductwork 
Cables & Switchgear 
Freight 
Installation 

Total Purchase Cost 

50 
2 
1 
1 
1 
1 
1 

3 
Sum 
Sum 
Sum 
Sum 

1,770 
1,062,000 

708,000 
4,720,000 
1,416,000 

147,500 
118,000 

590,000 
354,000 
236,000 

1,180,000 
500,000 

88,500 
2,124,000 

708,000 
4,720,000 
1,416,000 

147,500 
118,000 

1,770,000 
354,000 
236,000 

1,180,000 
500,000 

14,070,000
 
(Excludes Import Duties And Sales Taxes)
 

- Yearly maintenance costs 
include equipment spares and lubricants for the

briquecting plant and replacement steel drums (700,000 FBu), 
as well as the
 
maintenance of the 
pick-up (342,000 FBu).
 

- Furniture and Fixtures consist of the total discounted (@ 10%) purchase
 
cost of:
 
2 Desks @ 48,000 FBu/desk
 
4 Desk Chairs @ 11,600 FBu/chair
 
I Typewriter @ 120,000 FBu
 
I Photocopy Machine @ 600,000 FBu.
 

The automobile costs are for 
a Peugeot 504 pick-up at a purchase price of
 
2,225,000 FBu (including tax). 

- Office overhead includes office material (120,000 FBu/yr) and telephone
 
(60,000 FBu/yr). 

- The salaried personnel consists of 
a Technician (@ 15,000 FBu/month), an
 
Assistant Technician (@ 10,000 FBu/month), 
a Driver (@ 15,000 FBu/month), a

Secretary (@ 15,000 FBu/month), and 
a watchman (@ 8,000 FBu/month).
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- Labor requirements are calculated as follows: 

Option I Option II Option III Option IV 

Unskilled Labor: 
Collection of peat 
Carbonization 
Milling 

fines 2 
6 
2 

2 
7 
3 

2 
16 
2 

2 
18 
3 

Gauging of binding agent 
and mixing 
Briquetting 

2 
2 

3 
2 

2 
2 

3 
2 

Drying - - _ 
Weighing and packing 2 3 2 3 

TOTAL 16 20 26 31 

Skilled Labor:
 
Carbonization 
 1 1 
 4 4
 
Briquetting 
 2 2 2 
 2
 

TOTAL 
 3 3 
 6 6
 

- Peat charcoal briquettes are packed in 50 kg jute sacks at a cost of 110
 

FBu/sack and sold to clients at the plant.
 

- TRANSPORTATION COSTS:
 

a) Transportation costs for uncarbonized peat fines
 

One truck load carries 10 t of peat fines
 
ONATOUR's transportation costs 
are 115 FBu/km/truck load
 
The distance of the bogs to Bujumbura is: Gisozi 100 km
 

Matana 75 km
 
Gitanga 116 km
 

The average distance of the clients and peat storage hangars from the
 
production plant is 5 km.
 

Transport from Gisozi: 
52.12 truck loads x 200 km x 115 FBu
 
= 1,197,840 FBu/yr 

Transport from Matana: 47.86 truck loads 
x 150 km x 115 FBu 
= 805,236 FBu/yr 

Transport from Gitanga: 
75.32 truck loads 
x 232 km x 115 FBu 

= 2,010,600 FBu/yr 
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Transport within Bujumbura: 
39.6 truck loads x 10 km x 115 FBu
 
= 45,540 FBu/yr
 

Total transport costs: 4,059,216 FBu/yr
 

b) Transportation costs for carbonized peat fines
 

Weight reduction through carbonization: 67%
 
Volume reduction through carbonization: 25% 
 (needs to be verified
 
through further tests)
 
I cubic meter of peat fines = 570 kg
 
I cubic meter of peat charcoal fines = 460 kg

lOt trucks can carry 
a volume of 20 cubic meters, i.e. one truck load 
of
 
peat charcoal fines is 9,200 kg.
 

Gisozi: 521.2 t peat fines/yr = 172.0 t peat charcoal fines 
172.0 t = 18.7 truck loads x 200 km x 115 FBu
 
= 430,560 FBu/yr
 

Gitanga: 753.2 t peat fines/yr = 248.56 t peat charcoal fines
 
248.56 t = 27.02 truck loads x 232 km x 115 FBu 
= 720,360 FBu/yr 

Matana: 478.6 t peat fines/yr = 157.94 t peat charcoal fines 
157.94 t 17.17
= truck loads x 150 km x 115 FBu
 
= 289,800 FBu/yr 

Bujumbura: 396 t peat fines are 
transported from the army camps
and hangars to the production facility (average distance 
5 kin) 
396 t = 39.6 truck loads of peat fines km x 115x 10 FBu 
= 45,540 FBu/yr 

Total transport costs for carbonized peat fines: 1,486,260 FBu/yr
 

c) Transportation costs 
for coffee husks
 

The coffee factory in 
Bujumbura produced approximately 5,000 t of coffee

husks 
in 1987 during the months of May to December. Currently the coffee husks
 
are considered as a waste product and 
are burnt outside the coffee factory.

The factory is less than I km away from ONATOUR's parcel of land where

production facility fcr 

the
 
the briquette production would be built. The coffee
 

husks could be easily collected at the factory by dumping them in a truck 
from
 
the elevated silo where they are 
stored.
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The transportation costs 
for coffee husks will be minimal if ONATOUR can
 
use one of its own trucki. If a 50:50 mix of peat 
fines and coffee husks is

used in the briquettes, -he total amount 
of coffee husks to be transported per

year is 2,149 t. A ten ton truck 
can only hold 2 t of coffee husks due to

their high volume/weight ratio. Therefore, 
the transportation costs 
for coffee
 
husks would be 1,074.5 truck loads x I km x 115 FBu = 123,516 FBu/yr. 

However, if one truckload carries only 
2 t of coffee husks, the truck would

have to 
go back and forth between the coffee factory and the charcoal briquette

production plant four times per day, i.e. one 
truck would be needed full time
 
to transport coffee husks alone. 
 An alternative would be the 
carbonization of

coffee husks at the coffee factory using a mechanism that feeds the coffee
 
husks directly into the 
kiln. This would reduce the transport costs to 40,764

FBu/yr and the transport requirements to about 1.2 truck loads 
per day.

Alternatively ONATOUR may consider renting transport 
at 22 FBu/t/km. In this
 
case 
the transport costs for uncarbonized coffee husks would be 
22 FBu x 2,149

t x 179 km (89.5 truck 
loads) = 8,458,824 FBu/yr. For carbonized coffee husks
 
the transport costs would be 
22 FBu x 709 t x 29.5 km (14.75 truck loads) = 
460,141 FBi,'yr. The production cost analysis assumes that ONATOUR udes its own

trucks for the transport of ,incarbonized coffee husks from the coffee 
factory
 
to the briquetting plant. 
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Appendix C
 
ONATOUR's Costs of Production
 

Actual Jan-Oct 87 


CAPITAL INVESTMENTS: (Annualized)
 

Hangar Construction 


Land 

Land Improvements 


Furn & Fixt. 

Office Equip. 


Workshop 

Prospecting Equip. 


Transport Equip. 

Exploitation Equip. 


Laboratory Equip. 

Extraction Equip. 


Other Equip. 


Sub-total 


7,756,803 FBu 

10,655 FBu 


1,556,300 FBu 

12,755,180 FBu 

1,081,354 FBu 


57,453 FBu 

284,997 FBu 


9,174,508 FBu 

948,720 FBu 

261,935 FBu 


10,596,704 FBu 

3,158,848 FBu 


47,643,458 FBu 


WORKING CAPITAL: (Annualized)
 
Cash on hand 

Cash in bank 


Accts. Receivable 


Sub-total 

less Accts. Pay. 


Sub-total 


OVERHEAD COSTS:
 
Salaries 


Office Supplies 


Other 


Sub-total 


SALES: Peat
 
Price/Tonne (Ave.) 


Tonnes sold 

Total Sales 


10,097 FBu 

401,739 FBu 


2,835,292 FBu 


3,247,128 FBu 

(3,461,688 FBu) 


(214,560 FBu) 


10,139,323 FBu 

472,464 FBu 


1,031,898 FBu 


11,643,685 FBu 


6,300 FBu 

9,583 


60,372,900 FBu 


Projected 1987
 

9,308,164 FBu
 
12,786 FBu
 

1,867,560 FBu
 
15,306,216 FBu
 
1,297,624 FBu
 

68,944 FBu
 
341,996 FBu
 

11,009,410 FBu
 
1,138,464 FBu
 
314,322 FBu
 

12,716,044 FBu
 
3,790,618 FBu
 

57,172,149 FBu
 

12,116 FBu
 
482,087 FBu
 

3,402,351 FBu
 

3,896,554 FBu
 
(4,154,026 FBu)
 

(257,472 FBu)
 

12,167,188 FBu
 
566,957 FBu
 

1,238,278 FBu
 

13,972,422 FBu
 

6,300 FBu
 
11,500 FBu
 

72,450,000 FBu
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OPERATING EXPENSES:
 

Variable Costs: 
Skilled labor 


Unskilled labor 

Vehicles & Machinery 


Utilities 

Marketing, Advert 


Fuel & Oil 


Total Variable Costs 


CASH FLOW SUMMAR Y : 

Total Gross Sales 


Total Variable Costs 


Contribution (Inc-Var) 
- Fixed Costs 

Capital & Wking Capital 

Net Profit (BT) 


Fixed + Variable 
Capital + Working capital 

Total cost/kg 


7,479,819 FBu 

13,799,433 FBu 

3,827,368 FBu 


325,888 FBu 

20,000 FBu 


15,698,937 FBu 


41,151,444 FBu 


60,372,900 FBu 

41,151,444 FBu 


19,221,456 FBu 
11,643,685 FBu 

47,428,898 FBu 


(39,851,127 FBu) 

8,976,095 FBu 
16,559,895 FBu 
4,593,001 FBu 

391,079 FBu 
24,001 FBu 

18,839,379 FBu 

49,383,451 FBu 

Fbu/Kg
F-- / -g 

72,450,000 FBu 6.30 FBu 
49,383,451 FBu 4.29 FBu 

23,066,549 FBu 2.01 FBu 
13,972,422 FBu 1.21 FBu 
56,914,677 FBu 4.95 FBu 

(47,820,550 FBu) (4.16 FBu) 

5.51 FBu 
4.95 FBu 

10.46 FBu 
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Appendix D
 
People interviewed for Technical Review
 

USAID/REDSO
 
Tony Pryor, Regional Energy Supervisor
 
Ben Severn, Economist
 
Monica Sinding
 

USAID/Kenya
 
M. Peter Leifert, Private Enterprise Operations
 

USAID/Burundi
 
Don Miller, Mission Director
 
John Ford, Project Development Officer
 
Tom Driscoll, Engineer
 
Charles Gordon, Program Officer
 

ONATOUR
 
Daniel Kinigi, Directeur General until 27/11/87

Leonce Sinzinkayo, Directeur Adjoint Administratif (Directeur General 
start
ing 30/11/87)
 
Juvenal Birahunguye, Directeur Adjoint (after 1/12/87)
 
Chris 
Adam, Advisor for stoves and marketing
 
Gaspard Bikwemu, Research & Development (?)
 
Zacharie Mdoricimr (?), Chef Comptable
 
Laurent Tugizimana, Directeur Adjoint Technique et 
Commercial
 
Sixte Harushamagara, Chef du Service Commercial
 
John Rusure, Stove Team Leader
 
Bagina Kazalika, Chef de Chantier (Matana)
 
Etiene ? , Chef de Chantier (Gitanga)
 

Bord Na Mona (Ireland) 
T.M. O'Neill, Fuel Technologist
 

Bord Na Mona (Burundi)
 
Dennis O'Sullivan, Bog management Consultant
 
Jerry Keenan, Mechanic training Consultant
 
Charles Shier
 

DUB
 
Perpetue Bwashishima, Diectrice du Programme Foyers Amliors
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Robert Van Der Plas, 
World Bank Household Energy Division
 

OTHERS
 
Nick Evans, Director of 
Gordon Melvin & Partners, Nairobi
 
Mike Bess, Bess Associates, Ltd, Nairobi
 
Cory Miller, Economics -irector, US Embassy, Bujumbura
 
Ncabugufi Evariste, Directeur Technique, COTUBU
 
Bernard Chatelin, World Bank Resident Representative
 
Ardeshir Azar-Pey, DG, AMOCO
 
Mr. Singh, OTB Engineer
 
Stephen Karekezi, KENGO, Nairobi
 
Pancrace Niyimbona, Energy Ministry DG
 
Mdiatrice Kiburente, Stove Test Assistant
 
Philippe Carlier, Administrateur Grant CLAUSTRABU
 
Michael Brophy, Electricity Supply Board, Dublin, 
Ireland
 
Anil Markamdya, Energy Economist, London, England
 
Mikanagu Flavia, Directeur, Burundi Battery Industry

Robert 0. Otto, Washington Management Group, Washington, DC
 
15 Charcoal Wholesalers
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TEST HOUSEHOLDS FOR PEAT CHARCOAL BRIQUETIES
 

# Name 
 Address Stove Type
 

1 Gakuba Antoinette 

2 Nhendako 

3 Zuzu Miriam 

4 Nzasaba Marie 

5 Rusaro Rose 

6 Amida 

7 Gatsinzi (a) 

8 Nahimana Alice 

9 Victor 


10 Leocadie (a) 


Ngagara 2/57 

Ngagara 5/213 

Cibitoke 5/118 

Nyakabiga 1 10/17 

Nyakabiga II 8/4 

Bwiza 9/21 

Cibitoke 9/21 

Ngagara 5/459 

Cibitoke 12/59 

Bwiza 8/62 


11 Ankohoza Antoinette (b) Cibitoke 7/77 

12 Solange Ema 

13 Mukundwa Christine (b) 

14 Rusure Enzebie (c) 

15 Batunawanayo (d) 

16 Bara 

17 Muhimpundu 

18 Managure Gnrose 

19 Ndayongeje 

20 Ruboneka (b) (d) 

21 Karorero (a) 

22 Bwashishima Perpetue 


(b) 

23 Biribuze Odace (d) 


Cibitoke 10/95 

Ewiza 7/6 

Kinama, Q. Bururi 5/4 

Cibitoke 17/112 

Bwiza 4/8 

Ngagara 4/453 

Ngagara 4/359 

Ngagara 3/283 

Ngagara 5/434 

Ngagara 3/102 

Rahero I Ave. de la 

Poste 8
 
Ngagara 2/282 


Traditional
 

DUB-1O
 
Traditional
 

DUB-1O
 
Traditional
 

DUB-1O
 
DUB-iO
 

Traditional
 

DUB-iO
 
Traditional
 
Traditional
 
Traditional
 

DUB-1O
 
DUB-IO
 

Traditional
 
DUB-1O
 
DUB-IO
 

Traditional
 
Traditional
 
Peat Stove
 

DUB-iO
 
DUB-10
 

DUB-IO
 

NOTES:
 
(a) Peat charcoal returned
 
(b) Received 5 kg previously
 
(c) Replacement for Gahungu in Nyakabiga IlI 
 8/24
 
(d) Cook was interviewed
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Appendix E
 
Strategic Planning Process
 

The srategic planning process 
attempts plan the allocation of resources,

quantitatively and qualuitatively, among activities to 
acheive significant and
 
lasting excellence of performance and competative advantage, and 
to optimize

the overall goals of the firm. It does this by:
 

o Building on Strengths
 
o Minimizing Weaknesses
 
o Creating customer loyalty 
o Balancing cash/procits needs
 
o Acheiving economics 

The overall process may be summarized as follows:
 
A. ENVIRONMENT
 

- Economy
 
- Economics of the Business
 
- Life Cycle Position
 
- Marketplace
 
- Social and Political Forces
 
- CHANGE: Degrees and types
 

B. KEY FACTORS FOR SUCCESS:
 
o What Business are we in? 
o What is the appropriate measure of success?
 
o What does it take to be successful in this business?
 
- Economics, economies of scale
 
" Responsiveness
 

- New Product Innovation
 
- Marketing or 
delivery of goods and services
 

C. TASK REQUIREMENTS: 
What must the oiganization do to perform effectively given its environ
ment and KFS's?
 
What are the key interdependancies among the 
subunits or activities?
 
Is the organization focussing 
on the right tasks?
 
What are the desired patterns of behavior?
 
What are the human resources available to 
the firm?
 

D. STRUCTURE & OPERATING MECHANISMS:
 
Basic grouping of activities and people:
 
- Do they fit the task requirements?
 
-
Do they facilitate or impede the acheivement of the KFS's?
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- Does the basic structure deal with key intirdependancies and the re
quired need for integration? 

Are the Integrating mechanisms, e.g., plans and proceedures, information
 
systems, etc., adequate to 
acheive the deeded integration?
 

Measurement and Control Systems:
 
- What outputs or behavior is measured?
 
- Do they influence desired patterns of behavior
 
Reward Systems:
 
- What is rewarded? 
- How does it affect desired patterns of behavior?
 
Training and Development:
 
- What development do people in the organization need?
 
- How do the 
current systems affect desired behavior? 
Culture and Management Style: 
- What are the prevalent norms and values in the organization? 
- Does the culture enhance or detract from effectiveness? 
- Does managment style fir the KFS's, organizations stage of develop

ment, and enhance desired outcomes?
 

E. OUTCOMES:
 
Business Outcomes
 
- Productivity 
- Quality, etc.
 
- How do they compare with companies strategic intent and KFS's
 
Human Outcomes
 
- Satisfaction
 
- Employee growth and development
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Sommaire
 

Une dconomie basde sur la tourbe a 6t6 cr6e dans le cadre des projets

Tourbe de l'USAID en relativement peu de temps. Il semble que la tourbe
soit un combustible dconomiquement compdtitif, tout particuli~rement si on

le compare aux combustibles d~rivds du p6trole. L'entreprise publique

industrielle et commerciale chargee de la production de tourbe, 
l'Office

National de la Tourbe (ONATOUR) semble avoir rdsolu de nombreux probl~mes

relatifs A la production et au transport, mais il existe plusieurs autres
domaines pour lesquels des ameliorations considerables sont necessaires.
 
Voici nos recommandations :
 

" PLANIFICATION STRATEGIQUE : L'ONATOUR n'a pas prdpar6 de plan

stratdgique, et il ne dispose d'ailleurs pas des systbmes

d'information requis pour developper une capacit6 de planification.

Cet organisme doit d6finir clairement son objectif, rassembler des
 
informations sur 
le marchd et sur les coCits de production et les
 
analyser, et pr6parer sans attendre un plan stratdgique d6tailld.
 

" CONTROLE DES STOCKS ET DISTRIBUTION : Le syst~me actuel de
 
manutention et de transport de la tourbe est une des causes
 
essentielles du taux de perte 6leve et des fluctuations consid~rables
 
dans la qualitd du produit. 
 Ce taux de perte et ces fluctuations
 
sont inacceptables. La compdtitivite de l'ONATOUR face aux
 
combustibles basds sur le bois rdsulte plus de la fiabilitd des
 
livraisons que du prix. L'augmentation de l'homog6n6it6 du produit

renforcerait considdrablement cet avantage. 
 De plus, la fiabilitd du
 
syst~me de distribution et le suivi aupr~s des clients devraient
 
dgalement faire l'objet d'am~liorations.
 

La stratdgie qui est recommandde pour ONATOUR comprend les composantes
 
suivantes :
 

" 
ONATOUR devrait arrdter la distribution des briquettes de tourbe

carbonis6e et ne 
plus desservir le segment domestique A court terme.
 
ONATOUR ne dispose pas des 
ressources n6cessaires pour rdsoudre les
 
probl~mes techniques et las probl6mes de commercialisation qui sont

associds A ce 
produit ou segment du march6. Par cons6quent, il

devrait accorder plus d'attention aux domaines dans lesquels il est
 
actuellement le plus fort.
 

* ONATOUR devrait augmenter ses ventes A certains acheteurs de grands

volumes dans les secteurs institutionnel, industriel et artisanal.
 
Cette augmentation devrait rdsulter d'une double approche. 
En
 
premier lieu, le programme communautaire actuel de po6les et de fours
 
pour la cuisson du pain devrait 6tre revitalisd et amplifi6. Et en

second lieu, il faudrait identifier d'autres clients possibles, qui

pourraient 6tre convaincus d'abandonner les autres combustibles
 
qu'ils emploient actuellement pour la tourbe.
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" ONATOUR devrait encourager l'emploi de la tourbe pour le chauffage A
 usage de fabrication industrielle, pour les chaudi~res, pour les

fours, etc... 
 Ii devrait d'abord proposer une substitution partielle

aux utilisateurs industriels de mazout. 
Cela reprdsenterait l'emploi

le plus efficace de la tourbe A la fois dans ce 
segment et pour

l'dconomie nationale dans son ensemble. 
 Une ddmonstration initiale

d'au moins une des principales options 
en mati~re de technologie de

combustion au Burundi est absolument indispensable pour gagner 
acc~s
 
A ce marche potentiel.
 

" Ce n'est qu'apr~s que la gamme de produits de base, la tourbe de
 
tourbi~re ou la tourbe DIFCO, aura demontre 
sa viabilitd financi~re
 
qu'ONATOUR devrait commencer A consid6rer sa pdndtration dans

d'autres segments du marchd (tels que l'agriculture, p. ex. les

additifs pour la terre) et 
la distribution de nouveaux produits (tels

que les briquettes de tourbe). 
 Par "viabilit6 financi~re", nous

voulons dire qu'ONATOUR devrait pouvoir produire et vendre
 
suffisamment de 
tourbe pour gdnerer un flux de trdsorerie lui
 
permettant de couvrir A la fois ses 
coCits variables et ses cocits
 
fixes, y compris l'amortissement des dquipements en service pendant
 
l'annee.
 

En raison des limitations des ressources do I'ONATOUR dans le secteur
de la gestion comme dans les 
secteurs techniques et financiers, et aussi de
 son statut d'entreprise publique industrielle et commerciale, il n'est pas

tout A fait certain que cot organisme sera capable de d6velopper la

capacite de fournir tous 
les services techniques requis pour mettre en
 oeuvre l'ensemble de 
la stratgie recommandde tout en restant une source
 
fiable d'approvisionnement en 
tourbe. 
 Les clients qui consomment des

combustibles solides, 
et particuli~rement les clients industriels
 
potentiels, auraient peut-6tre avantage A 6tre alimentds par une entreprise

privde de distribution au detail de combustibles solides qui serait dot6e

des ressources 
techniques necessaires et s'appuierait sur des talents de
commercialisation trbs developpds. 
ONATOUR deviendrait alors simplement
 
une entreprise de production et de vente 
en gros de la tourbe.
 

Ii reste plusieurs domaines dans lesquels le Gouvernement du Burundi

et/ou la communaute internationale des donateurs pourraient jouer un r6le

important afin de ddvelopper l'Veconomie basde 
sur la tourbe au Burundi et

de renforcer I'ONATOUR. 
Ces domaines sont 6numdrds ci-dessous :
 

" Etude permettant de ddterminer le 
r6le d'une entreprise priv'e de
 
vente au d~tail de combustibles solides
 

" Ddveloppement d'une capacitd de planification strat6gique
 

" D~veloppement d'une base indispensable de donndes techniques au sujet

des options en mati~re de technologie de la combustion ot des
 
fournisseurs possibles de 
ces technologies
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9 Soutien d'une d~monstration initiale de conversion de base des
 
charges du mazout A la 
tourbe, en utilisant une ou plusieurs des
 
technologies de combustion mentionndes dans 
ce rapport.
 

1. Introduction
 

Le document qui suit repr6sente une 6tude du projet Tourbe II, 
ainsi

qu'une analyse 6conomique et financire de l'Office National de la Tourbe

(ONATOUR) du Burundi. 
 Ii est bas6 sur des 
travaux rdalis~s sur le terrain
 
en Irlande, au Kenya et au Burundi entre le 8 octobre et le 
15 ddcembre
 
1987, sur les informations contenues dans 
les documents fournis par l'US

Agency for International Development (USAID) et 
I'ONATOUR, et sur des
 
renseignemencs provenant d'autres sources.
 

L'USAID fournit une assistance A I'ONATOUR, une entreprise publique

industrielle et commerciale charg~e de la production et de la

commercialisation de la tourbe, depuis 1978. 
 Apr~s l'ach~vement du projet

pilote "Tourbe I", I'USAID a lancd le projet "Tourbe II" 
en 1980. A

l'origine, l'objectif de Tourbe II 
6tait de maximiser l'utilisation
 
efficace des 
ressources 6nerg6tiques propres du Burundi, qui sont 
limitdes,
 
en conservant des 
ressources foresti~res en d6clin et
institutionnellement I'ONATOUR (USAID, 1980). 

en renforgant

Cet objectif dtait basd 
sur


l'hypoth~se selon laquelle les prix du combustible bas6 
sur le bois
 
augmenteratent spectaculairement en 
termes r6els par rapport aux autres

formes de combustibles en 
raison de la penurie anticlp6e du bois comme
 
source de combustible. Par cons6quent, l'objectif initial du j.ojet 6tait

d'augmenter la production de tourbe afin de cr6er une source de combustible

viable qui puisse se substituer au bois et 
au charbon de bois. Cette
 
assistance de I'USAID dans 
le cadre du projet 6largi Tourbe II a permis

directement A I'ONATOUR de developper substantiellement ses capacit6s dans
 
ce domaine. 
 La tourbe est maintenant une 
source de combustible fiable et

viable dans le secteur de l'6nergie, tout particulirement pour certains
 
emplois prdcis.
 

Le projet Tourbe II 
a 6t6 6largi et ses objectifs ont dt6 redfinis.
 
L'objectif principal du projet est maintenant le 
renforrz-ient de la

capacit6 de I'ONATOUR de produire de la tourbe 
et de la commercialiser
 
agressivement comme 
source de combustible de substitution en dtudiant tous
 
les marchds possibles, inais 
en visant dans un premier temps ceux dans

lesquels la tourbe est la plus avantageuse sur le plan du prix. 
En

1984/85, 1'USAID/BURUNDI a encouragd I'ONATOUR A 6tudier l'expansion du

march6 de 
la tourbe au-delA de l'armee et des prisons. Les segments du

march6 qui ont alors 6td visds pour permettre cette expansion dtatent les

petites et moyennes industries, ainsi que les institutions, par le biais du
 
programme des fours, 
et les foyers domestiques urbains grace 
au
 
d6veloppement de tourbe carbonis6e, 6galement appel6e "charbon de tourbe".
 

Le projet Tourbe II se terminera le 31 d6cembre 1987. 
 Au lieu de

fournir une 6valuation finale telle qu'elle avait 6t6 demand6e dans la

charte du projet, il 
a 6t6 ddcid6 de pr6parer une 6tude technique du

projet. 
Cette dtude a 6t6 conque pour dvaluer la validit6 des hypotheses
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dconomiques sur lesquelles se 
sont basds Coopers & Lybrand (C&L) et
I'ONATOUR, afin d'examiner les progr~s rdalisds jusqu'A la date
d'achbvement des activitds du projet (DAAP) et de fournir A I'ONATOUR des
recommandations augmentant, altdrant ou modifiant les recommandations
 
anterieures de C&L.
 

Cette 6tude technique ddcrit les points forts de 
I'ONATOUR et les
secteurs dans lesquels 
nous pensons que des amdliorations doivent dtre
rdalis6es si I'ONATOUR veut pouvoir atteindre ses 
objectifs. Le plus
important de ces secteurs est 
la planification stratdgique. 
 Le processus

proposd pour l'6tablissement d'une planification et d'une stratdgie
globales est ddcrit A la Section 2. 
La Section 3 de 
cette 6tude d6crit le
secceur de l'dnergie 
et la place de la tourbe dans ce secteur, ainsi que
les opportunit6s ouvertes pour 1'ONATOUR dans 
le contexte du secteur de
l'dnergie. 
 Le marche le plus important  et, A l'heure actuelle, le moins
explor6  pour la tourbe de motte, le 
secteur industriel, est ddcrit
 avec des recommandations spdcifiques concernant l'aspect technique et
l'aspect commercialisation pour ce segment. 
La Section 4 de 
ce rapport
sugg~re plusieurs domaines dans lesquels une 
assistance suppldmentaire de
la communaut6 des donateurs serait la plus productive pour le d6veloppement

de l'ONATOUR et pour l'dconomie de la tourbe au Burundi.
 

Bien que cet aspect ne soit pas directement compris dans le cadre de
cette dtude, nous pensons que l'impact r6sultant de l'emploi de la tourbe
 comme combustible sur l'environnement semble positif, mais qu'il devrait
faire l'objet d'analyses plus d~tailldes. La tourbe en tant que
combustible a d6jA pdndtr6 
sur le marchd institutionnel/industriel du bois
et du charbon de bois, et cela a permis de rdduire marginalement la demande
 pour les combustibles basds sur le bois. 
 Cependant, dtant donnd que
l'adminisration pdnitentiaire et l'arm~e sont deux des pluz grands
consommateurs de cette tourbe et qu'ils ont la rdputation de ddvaster les
for~ts quand elles se 
procurent le bois dont elles ont besoin, la
conversion de ces deux institutions A l'emploi de la tourbe a peut-dtre
ddjA un effet bdn~fique disproporcionnd 
sur l'dtat des ressources
 
foresti~res dans l'avenir, ainsi que sur l'6rosion des sols et la
 
degradation de l'environnement.
 

TERMES DE REFERENCE : Les 
termes de r6fdrence pour cette 6tude technique
comprennent trois tAches, dont la deuxieme est la prdparation de ladite
6tude. 
 La premiere tAche, un mhmorandum examinant et dvaluant les

hypotheses dconomiques du rapport de C&L et des 
autres documents utilisds
par l'ONATOUR, est terminde. 
 Le chef de l'dquipe a donn6 le m6morandum A
l'USAID/REDSO et A l'USAID/Burundi A son arrivde. 
A la suite de
discussions 
avec les membres du personnel de I'USAID, les parties
pertinentes du memorandum ont 6t6 
incorpor6es aux Sections 2 et 
3 de cette
6tude. 
 La troisi~me tAche, une 6tude de march6 pour les briquettes de
tourbe carbonisde, est dgalement termin6e, et les informations r6unies sont

pr~sentdes A la Section 2 et dans les Appendices A et B.
 

11 
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2, Points forts de l'organisation-et domaines d'amnlioration-possible
 

Les projets Tourbe et I'ONATOUR ont ddveloppd une dconomie de la tourbe
viable en d6pit de son volume encore faible dans un ddlai relativement
 
court. 
Au coeur de cette 6conomie se 
trouvent une entreprise dont

l'exploitation est viable, une clienthle achetant 12 000 
tonnes par an,

trois tourbi~res en exploitation et un r6seau de transport et de
distribution raisonnablement fiable. 
 Tout cela a dt6 mis en oeuvre pendant
le temps qui est normalement necessaire aux 
Irlandais pour rendre une seule
tourbi~re operationnelle. 
 Nous pensons donc qu'il s'agit d'un rdsultat
 
impressionnant.
 

Nous allons A pr6sent examiner les domaines qui, selon nous,

ndcessitent des am6liorations supplmentaires. Ce sont le manque de
planification strat6gique, la manutention et 
la distribution, la faiblesse

de la politique de commercialisation, l'insuffisance du contr6le de
gestion et !'imperfection du syst6me de 
transmission des informations.
 

2.1 Besoin de planification strategique

Le deuxi~me probl~me pour I'ONATOUR est l'absence d'un objectif


clairement d~fini et d'un plan strategique permettant d'atteindre cet

objectif. Cet objectif et ce 
plan stratdgique sont tous les deux

n~cessaires au succ~s de l'organisme et, 
en fait, ils sont n~cessaires pour
la simple raison qu'en leur absence il n'y aurait pas de moyen de juger du
 succ~s ou de 
l'dchec de l'ONATOUR. 
A pr6sent, les informations n6cessaires
A la preparation d'un plan strat~gique (p. ex., 
taille et caractdristiques

du marche, coCits de production, cofts des investissements, etc.. .) 
ne sont
 
pas disponibles. Ce manque d'informations est la consdquence des

insuffisances dans la conception des projets Tourbe, dont les objectifs

avaient dtd bass sur des hypotheses, et non sur des analyses 
- et ceshypotheses ne sont avdr~es erron6es. 
 De plus, il semble que les projets

Tourbe I et II n'ont pas consid6rd la planification stratdgique, la
collecte structurde des informations, les informat!ons relatives aux dtudes

de march6, etc... 
comme des facteurs importants et n'ont pas pr6vu de les
organiser dans le cadre des activit6s du projet. 
 Bien que certaines
 
informations relatives 
au marche aient dt6 collect~es par Bob Burke, il
semble que ces 
informations r.'ont pas 6t6 rassembldes, synth6tisdes ou
 
utilis6es de faqon significative.
 

Nous nous sommes efforc6s de rassembler les informations mentionndes

ci-dessus dans le cadre de cette dtude technique. Toutefois, cet effort
doit 6tre consid6r6 
comme tr~s limitd. I faut coilecter, raffiner et

analyser des informations plus d6taill6es sans 
plus attendre. Nous

estimons que la d6finition d'un objectif pour 1'ONATOUR et la prdparation

d'un plan strat6gique visant A atteindre cet objectif devraient figurer

parmi les nouvelles priorit6s les plus urgentes de la Direction. En

l'absence d'un tel objectif et d'un tel plan, les d6cisions concernant le

personnel, les investissements, les inventaires de mat6riel, la

commercialisation etc... 
ne seront pas efficaces et les ressources ne
 
pourront pas dtre utilis6es de la mani~re optimale.
 

'I 
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VUE D'ENSEMBLE DU PROCESSUS DE PLANIFICATION STRATEGIQUE : Le processus de
 
planification strat6gique permet de planifier la r6partition des
 
ressources, A la fois quantitativement et qualitativement, entre les
 
diverses activitis, afin d'atteindre des normes de performances et un

niveau de competitivitd 6levds et constants, et d'optimiser les objectifs

globaux de l'entreprise. Ce processus s'appuie sur 
les moyens suivants
 

* Utilisation maximale des points forts
 
* Minimisation des points faibles
 
* Crdation de relations loyales avec la clientele
 
" Equilibrage des besoins de 
liquiditds et des b~ndfices
 
* Atteinte de l'equilibre economique
 

Pour comprendre comment et oi les 
ressources auront l'impact maximum
 
sur l'objectif, l'organisme doit d'abord repondre A plusieurs questions
 
cruciales.
 

1) Quel est le domaine d'activitd de l'entreprise ? Ceci peut paraitre

simpliste, mais la rdponse A cette question aura de profonds effets
 
sur le choix de la stratdgie. Par exemple, si l'ONATOUR d6cide que
 
son activitd principale est dans le domaine des 
"combustibles
 
solides" plut6t que dans celui de la "production et vente en gros de
 
tourbe", la plage des options strat6giques s'dlargit pour inclure la
 
commercialisation d'autres combustibles tels que le bois ou le
 
charbon de hois.
 

2) Qu'est-ce qui est n~cessaire pour rdussir dans ce domaine ? En
 
d'autres termes, quels sont les facteurs clds de la r6ussite, p.

ex., 
les dconomies d'6chelle, la commercialisatlon, la livraison de
 
biens et 
la fourniture de services, ou l'innovation se traduisant
 
par de nouveaux produits ? Une fois que les facteurs clds de
 
rdussite dans ce 
domaine auront 6t6 bien compris, il sera possible

de commencer A planifier la stratdgie.
 

Pour pouvoir 6tre consid6re comme "strat6gique", un plan doit inclure
 
non seulement la ddfinition de l'objectif et le choix des options

stratdgiques qui permettront de maximiser les facteurs de rdussite, mals
 
aussi les actions sp6cifuques A entreprendre pour mettre en oeuvre cette

stratdgie. Le plan doit d6tailler tout 
ce qui dojt 6tre accompli, par qui

et quand. Les ressources particuli~res qui sont necessaires pour chaque

action doivent 6tre prdcis6es de 
faqon claire, p. ex., le personnel, la

formation, les fonds, la technologic, etc... 
 En outre, il faut prdvoir des
 
mdcanismes de contr6le quf permettront A la Direction de surveiller
 
l'6volution du plan. 
 Enfin, et c'est peut-6tre le plus important parce que

ce probl~me .st souvent ignor6, il 
faut prendre des mesures explicites

pormettant tine re-planification.
 



0 

PROJET TOURBE I deLucia & Associates, Inc.
 
Analyse technique 
D6cembro 1987
 
Page 7
 

2.2 Strat6gie recommand6e 
L'ONATOUR est A petne sorti de l'enfance ot aborde maintenant les

6tapes de croissance do son cycle do vie. 
 En termes de planification

strat6gique, c' st ure phase qui est g6n6ralement caract6ris6e par la
 
priort6 accord~e au d6veloppement des produits et/ou A la
 
commercial sat-ton, ot par 
 Lo besoln d'une tactique innovatr[ce do
p6n6tration sur It mirch6, l)ans le can de ['ONATOUR, beaucoup plus

d'attentiton 
a t:6 accord6e A Ina p oclucton qu'A la commercal Isat ton des
 
produits e(: au d-ve toppoment de Ia 
 cliontele. Les entreprt[ses se trouvant
A cotte atape dle lour ldveloppemett clan:; ce secteur ont led'act lvtt6 choix
 
entre plusfiurs option; : 1) ciblor low segments en vue die lU; p6n6tration,
2) fIaire diff6-roncfat:[ontne torpmettant do tirer parti do leur3 avantages
anu maximum, 3) explter Les poches do resis tance affin d'y d6vlopper la
 
demands, 4) tran.,;f6rer lour exp6rience sur -, nourveaux march6s. 
 Cotte
 
comb na [son do s trategtes mininis 
 es fa lblesen do ' ONATOUR et accentue 
se points forts . Nos recommandations st rat6giques spdcifiqutis roefllteni 
cos options. Ellen,peuvent 6tre r6sum6es do [a faon suivance 

a Abandon complet du march6 (ien foyers domestiques;
* Augmentation dos ventes A dos grands achetours instItutionnels, 

industriels et artisanaux thosis; et
 
Encouragement (10 1'emp].ol I ia tourbe pour le chauffage dans los 
processus industrils, on commenqant par ie romnplacement partiol du 
mazout chez un sui achetour 
indu. trtel, tel quo I.'usinc textile 
Cotobu, A ttrC do d6monstration initato 

La strat6gte rpcommand6o s'appuio prloritd sur los
on de
ressources 

I'ONATOUR dans les domatnes o6 nous 
pensons quo cot organisme a los
 
weilleures chances de r6ussIte A long ternms et qul, si elles sont
 
conbtn6es, peuvent former une 
tr~s forte base 6conomique.

Fondamentaloment, I'ONATOUR est tin producteur do combustibles solides en
 
gros a';oc tine rit:6gratLon verticale limit~e Jusqu'A La vente a dftail.
Ses point!, forts sont la production ot le transport tIe la tourbe, ot, dans 
une moindre mesure, In fourni ture tic tourbe de tour|ire ( - tourbe DIFCQ)
A des client; achotant d ,ros volumes. Noun recommandons fortement A
 
['ONATOIR do re;ter A 
 l'6cart du mnarch6 de ia vente au dotail aux
 
consommateurs de [ai )les volunes de 
tourbe. A cc stade d0 son
doveloppement InstfCutonne[I, I'ONATOUR no dispose pas dos renssources 
(co't A Ire l'argent, la facut eC tetemps tie gestton, ain.si que los 
talents) nces;airen A In r6solotton des probl)].mes do production t dc 
commercial .saCio avant que dos I qoCuettes d tourbe carbonis6o pulssent
6tre cons id6re., comne un produft viable. Et I'ONATOUR n'a pan non plus

Los talents de commeorcfal inatton qu. sont 
requis pour rosoudre les 
problmnes rnh6 rents A Ia fournf.ture d'un produtt A tin grand nombre do
 
consommateurs 
au dM Cai 1. Au conL:raire, 1i devrL [C consacrer tous 
ses 
efforts A r6soudre l.ea'; prol)J.moN quti exinscent an soln tie son organisation
ot A produIre et d(l[,tr it)uer son produit de )ase, Ia tourbe tic tourb i rce, 

'/
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L'enqudte portant sur les combustibles dans les foyers domestiques et

les tests de podles au charbon de tourbe qui ont dt6 rdalis6s dans le cadre

de cette dtuie technique montrent que les briquettes au charbon de tourbe
 
sont gndralement acceptables comme combustible domestique, mais que

certains inconvdnients sont 
li6s A leur emploi. Pour rendre les briquettes

de tourbe 6conomiquement attirantes et concurrentielles en ce qui concerne
 
le prix par unitd d'dnergie, il faudrait les vendre A un prix nettement
 
infdrieur A celui des briquettes au charbon de bois. 
 En outre, il faudrait
 
avoir resolu les problemes techniques et dconomiques actuels exposds

ci-apr~s avant de pouvoir mdme considdrer une production A des fins
 
commerciales :
 

a) Le liant utilisd actuellement comte trop cher;

b) La taille et la forme des briquettes causent des problhmes pour les
 

podles existants, et elles devront 6tre modifides; 
et
 
c) Les briquettes telles qu'elles 
sont actuellement cosntitudes sont
 

difficiles A allumer.
 

Notre analyse prdliminaire des coCits de production des briquettes 
au
charbon de tourbe (en supposant que I'ONATOUR utilise la presse A rouleaux
 
dont l'achat est prdvii) sugg6re qu'il n'est pas financi~rement possible

pour I'ONATOUR de produire les briquettes A un prix concurrentiel face A
 
celui des briquettes de charbon de bois 
(voir Appendice B). Si l'on

combine 
le faible tau-, d'utilisation de cette machine et, par consdquent,

le coaIt unitaire rel:,tivement 6levd de l'investissementI , avec le coct

variable elev6 des liants, de l'emballage, etc .... on obtient une base de

coCit total comprise eitre 17 
et 22 Fbu par kg. II ne fait aucun doute que
ce coCit peut 6tre rtd',it substantiellement (p. ex., en utilisant une presse
A boudiner de 4 000 $ A la place d'une presse A rouleaux de 25 000 $, en se
 
servant de 
liants inoins chers, en recyclant les emballages, etc...).

Neanmoins, nous estimons que la 
recherche et le ddveloppement ndcessaires A
 
la rdsolution de ces probl~mes, sans 
parler des problhmes concernant la
commercialisation du produit A des milliers d'acheteurs au ddtail, ne
 
reprdsentent pas l'utilisation optimale des Nous
ressources de i'ONATOUR. 

recommanduns donc que J.'ONATOUR arr6te de fabriquer des briquettes avec les

fines de 
tourbe et consacre plus d'efforts A la recherche de produits de

remplacement moins coCiteux pour y incorporer les fines de tourbe.
 

Notre analyse sugg~re dgalement que la fabrication de briquettes

carbonisdes A partir de coque 
 de grains de cafd pures pourrait s'avdrer
 
plus dconomique que si 
l'on utilisait de la tourbe ou une combinaison des

deux. Cette diffdrence semble rdsulter du coat un peu plus faible de la
 
main-d'oeuvre et d'un abaissement du prix du transport, 6tant donn6 que la
 source des coques est A Bujumbura. Comme les coques des grains de caf6 ont
 
un contenu de cendres plus bas que celui de la tourbe du Burundi, le
 
contenu dnergdtique d'un kilogramme sera plus 6levd, bien que pas tout A
 
fait aussi 6leve que celui d'un kilogramme de charbon de bois.
 

41 
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Cette stratdgie ressemble beaucoup A la combinaison des options (4A)

que C&L avaient recommauidde dans son rapport de 1986. Le tableau suivant
 
r6sume les options de C&L. 
II les 6value aussi en les comparant aux cinq

crit~res qui mesurent leur viabilit6 du point de vue de 1'ONATOUR, ainsi
 
que leur impact 6conomique sur l'ensemble du pays.
 

1 Le coat annuel des investissements en capital, mfme si le mat6riel a
 
6td achet6 A 1'origine par un donateur ou avec des fonds donnds, dolt
 
6tre inclus dans l'analyse financi~re. Ces investissements
 
reprdsentent un coat d'opportunit6, en ce sens qu'ils pourraient

potentiellement 6tre revendus, et/ou un coat de remplacement, 6tant
 
donn6 qu'4.is devront un jour 6tre remplacds au moyen de fonds gdndrds
 
int~rieurement.
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TABLEAU 2-1 : Les strat~gies de Coopers & Lybrand q 

00 

1. Consolider au niveau do 1986 
2. Atttitude plus s~lective vis-A-vis 

du march6 
3. Agrandissement des march~s accuels 
4.* Expansion s6lective 
A.* Chaui'fage pour processus industriels 
B. Choix des fours de briquetterie comme

cib le 
C. March4 des briquettes pour foyers

domes tiques 

F .- faible M - moyen E - dlevd 
pos<tf 
* Meilleure combinaison d'options de 

, CO CS 

F F F --

F F Ii 
F F M ++ 
M F M +++ 
E E E +++ 

F F M + 

M E E + 

- impact n~gatif 

C&L ly 

0 e&.O 

4,0 

+ 

+ 
+ 
-

++++ 

+ 

+ 

+ - impact 

^Y -

(
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Ces sept options, avec leurs ccmbinaisons, repr6sentent la plage

complete des options A la disposition de I'ONATOUR, A l'exception,
 
peut-dtre, du retrait de certaines activit6s ou de 
l'adjonction de
 
combustibles autres que la tourbe, ou m~me des combustibles non solides, A
 
sa gamme de produits. 
 La premiere hypoth~se devrait probablement dtre
 
prise en consideration si de grandes r6serves de p~trole sont d~couvertes
 
au fond du lac Tanganyika, tandis que la deuxi~me hypoth~se est discutde
 
ci-apr~s, dans la Section 3.4. 
 Les options choisies par C&L, 4 + A,

repr6sentent le meilleur potentiel pour la r6ussite financi~re et un impact

positif sur l'6conomie nationale. 
Etant donn6 que ces options utilisent
 
pleinement les points forts de I'ONATOUR, la p6n6tration sur des march6s
 
potentiellement importants devrait recevoir une priorit6 6lev6e, car, si
 
elle est rdussie, elle entrainera une diminution de la demande de p6trole
 
et, par consequent, r~duira le deficit des paiements 
avec l'6tranger.
 

NIVEAU DES VENTES : Le niveau de production de I'ONATOUR, sa politique

d'6tablissement des prix et ses recettes ne 
suffisent pas A l'heure
 
actuelle A soutenir cet organisme dans sa structure et avec son mode
 
d'exploitation actuels. 
 Dans le cadre de la structure des prix de revient 
actuels, I'ONATOUR doit vendre environ i 500 tonnes par mois pour ne plus
perdre de l'argent - mais ce chiffre est sup~rieur de 50% au chiffre de
 
ventes actue! 
(voir Figure 2-1). R~cemment, les ventes repr~sentent m~me
 
moins de la moyenne mensuelle de 1 000 tonnes qui avait 6t6 atteinte A la
 
fin de 1986 et maintenue pendant le premier semestre 
de 1987. Bien que ce
 
ne soit peut-etre qu'une consdquence purement temporaire du coup d'Etat
 
(c.-A-d., vacances retarddes pour le personnel des forces armies),

I'ONATOUR doit d6couvrir les 
causes de ce renversement de la tendance et
 
determiner les fagons d'y mettre fin.
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Le Tableau des imp6ratifs d'dquilibrage financier de 1'ONATOUR montre
les cinq mdcanismes de base qui permettent d'augmenter les b6ndfices nets
d'une entreprise : Augmenter le prix unitaire (A); riduire les coats
variables (B); R6duire les coats fixes 
(C); augmenter les quantitds (D);
r6duire l'investissement total 
et
 

(E). Dans la pratique, chacun de ces
mdcanisines entrainerait l'adoption de strat6gies particuli6res pour
l'entreprise. 
 Par exemple, pour augmenter le prix unitaire et, par
consdquent, le niveau de ventes brut par tonne vendue, il faut d'abord
examiner les facteurs suivants : le consommateur est-il prdt A payer ?
Existe-t-il un potentiel de diff~renciation des prix par classe de
consomateur2 
?, etc... De m~me, la rdduction des coats variables
ndcessite une reduction des pertes et une augmentation do l'efficacit6.
L'investissement peut 6t.re r6duit par la vente d'6quipementu inutilisds, le
remplacement d'6quipements sous-utilisds par des dquipements de coat plus
faible et l'dliinination comptable d'actifs qui ne 
sont plus n6cessaires
pour l'exploitation actuelle mais qui ne 
peuvent pas 6tre vendus.
 

2 Ceci a d6jA 
 td r6alis6 dans une certaine mesure, 
en ce sens que les clients

de l'int6rieur du pays payent ddJA moins cher que ceux de Bujumbura.
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TACHES PRIORITAIRES 
: Nous 6num6rons ci-dessous les tAches les plus importantes
 
pour l'avenir immddiat. Elles devraient servir en grande partie A r6duire le
 
coat variable (1 & 2), et/ou augmenter la quantitd vendue (2-7). 
 De nombreuses
 
autres tAches 
devraient 6tre accomplies, mais elles sont moins urgentes
 
actuellement.
 

1. L'ONATOUR doit contr6ler la qualitd de 
la to "be livrde. Ceci touche au
 
minimum A trois aspects du syst~me de distribution : a) la manutention de
 
la tourbe de la tourbihre au client doit dtre amdliorde afin de r~duire
 
le montant de pertes r~sultant de la manipulation; b) le syst~me de
 
contr6le des stocks, A la fois dans les tourbi~res et en ville, doit 6tre
 
6tabli sur la base de la mdthode d'inventaire premier entrd, premier

sorti, afin de rdduire significativement les fluctuations dans la durde
 
de rdsidence (actuellement entre 3 mois et 
1 an et demi). La tourbe
 
DIFCO a tendance a s6cher et A se ddsintdgrer si elle n'est pas consonmm6e
 
rapidentent; 
c un simple test d'humidit6 devrait 6tre r~alisd 
r~guli~rement , et la tourbe ne devrait Atre vendue que si elle ne 
ddpasse pas certaines limites preotablies d'humiditd.
 

2. L'ONATOUR devrait amdliorer la fiabilitd de 
son syst6me de distribution.
 
Etant donne que la fiabilit6 des livraisons est le facteur cl du succ~s
 
de commercialisation de la tourbe, 
il faut faire tout ce qui est possible
 
pour 6viter des retards dans les livraisons ou des livraisons manqu6es.

Ceci est essentiellement une question de planification et de contr6le
 
addquat du suivi.
 

3. L'ONATOUR devrait revigorer le programme communautaire des podles qui

existe actuellement mais qui est presque 
au point mort. Dans un premier

temps, les clients potentiels devraient dtre identifids. L'6quipe chargde

du programme devrait recevoir des incitations suffisantes pour vendre le
 
service consistant A concevoir et fabriquer des podles, ainsi qu'A

prendre les mesures ndcessaires pour leur livraison et assurer le suivi.
 
Ensuite, un calendrier et un itindraire r~guliers de livralson devraient
 
dtre mis au point pour assurer que ces clients recevront un service
 
r~gulier. Pour chacun de 
ses clients, I'ONATOUR devrait connaitre le
 
taux moyen d'utiiisation de tourbe et la capacit6 de stockage A
 
l'intdrieur de la maison. L'utilisation rdelle devrait 6tre contr6l4e
 
afin de s'assurer que les clients ne risquent pas de manquer de tourbe.
 

4. L'ONATOUR devrait identifier et approcher de nouveaux clients
 
institutionnels, industriels et artisanaux qui n'ont pas encore 6t6
 
approchds dans le cadre du programme de podles revigord. Ii s'agira de
 
clients qui utilisent actuellement du bois ou du charbon de bois pour se
 
chauffer, pour lesquels la tourbe serait 6conomiquement attirante si 
on
 
la leur fournissait, et qui pourraient recevoir de l'aide pour effectuer
 
le transiert rnlativement facilement sur le plan technique.
 

3 Une sonde 
tenue A la main peut donner instantandment des masures
 
raisonnablement pr~cises.
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5. L'ONATOUR4 devrait lancer un processus A long terme visant A identifier
 
des clients industriels potentiels pour la substitution de la charge de
 
base de chaudi~res A mazout par celle de chaudi&res chauff~es A la
 
tourbe. Ce processus se divisera au minimum en trois dtapes distinctes
 
a) Identification des clients potentiels. 
 Le Gouvernement de la
 
Rdpublique du Burundi collecte des informations sur les principaux

utilisateurs de mazout. 
On peut se les procurer aupr~s du Minist~re des
 
Mines et de l'Energie (rf. 
 ); b) 6ducation et formation du
 
personnel cl chargd de la commercialisation dans le domaine de la
 
technologie disponible au niveau de l'utilisation finale des combustibles
 
dans des chaudi~res A combustible solide, des fourneaux, etc... ; c)

commercialisation de cette approche en sdlectionnant un ou plusieurs

clients potentiels qui remplissent les critgres 6tablis en 4 ci-dessus,

et resolution des probl&mes d'instae.lation et des autres probl~mes qui
 
peuvent se poser au niveau d l'utilisateur final. Cette derni~re 6tape

comprendrait une analyse ddt 
 Lilee des coOits et b~n6fices des diffdrents
 
niveaux de substitution des uLvers types de technologies du point de vue
 
du client.
 

6. L'ONATOUR devrait identifi.er de nouvelles briquetteries doiLt ie personnel

pourrait apprendre A utiliser de la tourbe comme charge, ainsi que des
 
entreprises de fabrication de cdramique ou de produits utilisant un
 
processus comparable qui pourraient broiler de la tourbe dans la charge.
 

7. Une fois que la gamre de produits de base sera devenue 6conomiquement

viable et stable, 1'ONATOUR pourra considdrer l'addition de nouvelles
 
gammes de produits, telles que les briquettes carbonis6es.
 

2.3 Contr6le des stocks et distribution
 
Nos recommandations ne traiteront que marginalement des probl~mes de
 

production de la tourbe, si 
ce n'est en termes de manutention et de
 
distribution, 6tant donn6 que ces probl~mes font actuellement l'objet de
 
recherches par le Bord Na Mona irlandais. Nos recommandations concernent
 
essentiellement les probl~mes suivants : pertes r6sultant de la manutention
 
et qualitd des produits.
 

4 OU lentreprise charg~e de la commercialisation des combustibles solides qui 
a
 
6t6 mentionn6e dans la Section 3.4.
 

http:identifi.er
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La tourbe de tourbi~re est manipulde deux ou trois fois aprbs avoir sdch6
 
sur la surface de la tourbi~re. Chaque fois, elle est mise dans des 
sacs et
 
transport~e jusqu'A l'dtape suivante, oCt 
les 
sacs sont vid6s et r6utilis6s. Ce
 
processus est rdpdtd 
au moins deux fois entre la rdcolte et la livraison chez le
 
client dans 30 A 40% des 
cas de ventes de l'ONATOUR. Ii est rdpt6 au mons
 
trois fois pour le reste 
(60 A 70%) des ventes. Cette manipulation r6p6t~e
 
provoque des pertes non ndcessaires de produit vendable. 
Chaque fois que des
 
morceaux de tourbe de iwotte 
zont manipulds et transport6s, ils se cassent, et
 
une partie de la tourbe se transforme en fines, qui sont perdues. 
 En outre,

plus la tourbe est s~che, plus les pertes rdsultant de la cassure des morceaux
 
de tourbe DIFCO sont elevdes. L'emploi de matdriel automatisd tel que des
 
chargeurs de convoyeurs pour le chargement dans des camions de la tourbe qui

n'est pas contenue dans des sacs 
(mais il ne faudrait pas charger les 
sacs sur
 
le convoyeur), 
ou mdme d'un syst~me de chargement de l'avant du camion sur les

semi-remorques, rdduirait considdrablement le besoin de manipulation manuelle,
 
et, par consequent, les pertes. 
 Il r6duirait 6galement la main-d'oeuvre
 
incorporde dans le produit final sans 
augmenter d6raisonnablement les coctts
 
d'dnergie et de matdriel.
 

Bien que 1'ONATOUR semble comprendre l'importance de la fiabilitd de
 
livraison de ses produits et, dans la plupart des cas, 
soit capable de
 
maintenir un service rdgulier et fiable pour les clients existants, il n'a
 
pas compris l'importance d'une qualitd homog~ne des produits. 
La qualit6

du produit livrd varie consid~rablement, et certains clients ont dt6
 
ddcouragds de recevoir de la tourbe tr~s humide. 
L'aspect le plus

important de ces variations de qualitd est la variation extreme de la
 
teneur en eau (base s~che) de moins de 30% A plus de 60%. Cette
 

5 


augmentation de la teneur en eau augmente directement le prix unitaire de
 
l'dnergie en augmentant le poids de la tourbe. 
 De plus, le prix est
 
dgalement augmentd indirectement car une partie du contenu 6nerg6tique de
 
la tourbe doit 6tre -tilisd pour vaporiser l'humiditd suppldmentaire de la
 
tourbe. 
 Ces variations dans la teneur en eau sont exacerb6es par le fait
 
que 1'ONATOUR n'utilise pas de crit~res de mesure homog~nes pour contr6ler"
 
l'humidit6. Il n'est pas important que les calculs soient faits sur une
 
base s~che 
ou humide, mais la pratique actuelle d'utilisation des deux
 
bases crde de la confusion et donne une mauvaise representation de la
 
teneur en eau rdelle.
 

5 La teneur en eau (base s~che) est d6finie comme (eau, en poids, / tourbe
 
s~che, en poids) * 100%.
 

( ' 
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Les problrmes rdsultant de la qualitd du produit sont encore davantage

exacerbds par le syst~me de contr6le des stocks, 
ou plut6t par l'absence d'un
 
tel syst~me, ce qui entraine un abaissement de la qualit6 du produit et
 
6galement une diminution de plus de 20% de la production totale de tourbe. Nous
 
estimons qu'il serait relativement facile de rdduire cette perte A 15%, 
et qu'il
 
ne serait gu~re plus difflcile de faire tomber ce taux de perte . 1.0%.
 
Cependant, la r6duction des pertes nettement au-dessous de 10% 
ne serait
 
probablement pas viable 6conomiquement en raison des coCits requis. La dur6e de
 
r6sidence dans le syst~me varie consid~rablement, de moins de 3 mois et demi A
 
beaucoup plus d'une annie (voir le Tableau 2-2), 
ce qui augmente la variabilit6
 
du produit. Un meilleur contr6le des stocks est n6cessaire. Un syst~me bas6
 
sur la m~thode du premier entr6, premier sorti devrait 6tre institu6 pour
 
remplacer le syst~me de facto dernier entrd, 
premier sorti qui est actuellement
 
utilis6.
 

TABLEAU 2-2 : Durde de rdsidence de la tourbe par processus de
 
production
 

Durde de rdsidence
 

Production DIFCO
 
Premi~re pdriode de sdchage 
 5 jours
 
Deuxi~me pdriode de sdchage 
 5 jours
 
Troisi~me pdriode de sdchage 
 5 jours
 

Collecte et transport A l'entrep6t
 
de la tourbi~re 
 de 3 mois A 1 an
 

Chargement du camion et 
Transport 

30-40% -- > livrd aux clients 
60-70% -- > A l'entrep6t de I'ONATOUR de 1 jour A plus de 6 mois 

3 1/2 mois - 1 1/2 an 

2.4 	Commercialisation
 
Le caract~re errond de la Loi de Say, selon laquelle l'offre 
cr~e sa
 

propre demande a 6t6 ddmontr6 on ne peut plus clairement par les
 
entreprises nubliques mettan.- en oeuvre des projets d'6nergie de
 
remplacement (voir rdf. 6 et 19). 
 L'ONATOUR ne fait pas exception A la
 
r~gle. Malgrd les fluctuations internationales di prix du p6trole, y
 
compris les augmentations du ddbut de 1980 et les diminutions de la fin de
 
1985, les prix des combustibles A base de bois aa Burundi n'ont pas

augmentd significativement en termes rdels, et, 
en fait, ils ont
 
probablement diminud en termes rdels. 
 En l'absence d'une cormerciaL-isation
 
agressive de ses produits et de livraisons fiables de produits de qualitd
 
constaminent 6levee, I'ONATOUR no pourra pas augmenter la demande de tourbe
 
au-delA du niveau actuel, et il 
aura m6me du mal A maintenir son niveau de
 
veiites actuel.
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L'ONATOUR a rdalis6 une p6ndtration importante dans le segment:

institutionnel du marchd, tout particuli~rement dans les forces armdes et
 
dans l'administration pdnitentiaire, bien qu'il s'agisse au moins en partie

de marchds captifs. Les ventes mensuelles de tourbe ont dt6 plus ou moins
 
stables pendant l'annde 6coulde apr~s avoir atteint le niveau actuel
 
d'environ 1 000 tonnes par mois (voir Figure 2-2). 
 Mais au cours des
 
dorniers mois, on a notd un d6clin qui peut 6tre attribud A deux causes
 
1) une diminution saisonni~re annuelle des ventes, apparemment en
 
consequence des vacances du personnel des forces armdes au mois d'aoat,
 
malgr6 le retard cause par le coup d'Etat; et 2) une r6duction tr~s nette
 
des achats par l'administration pdnitentiaire (reprdsentant, semble-t-il,
 
un effort pour rdduire les coats en combustible). A pr6sent, la majoritd

des ventes de I'ONATOUR se fait A l'armde (voir Figure 2-3), 
ce qui rend
 
cet organisme tr~s ddpendant de 
sa relation continue avec ce segment du
 
march6. Si les recommandations ci-dessus (Section 2.2) sont mises en
 
oeuvre, cette d6pendance devrait s'en trouver r6duite.
 

2.5 Insuffisance du contr6le de gestion
 
Actuellement, la direction supdrieure de I'ONATOUR n'exerce que


relativement peu de contr6le direct de gestion sur 
l'organisme en termes de
 
fournitures et de gestion du personnel. 
 Les liens tr~s dtroits de 
I'ONATOUR avec le GRB - liens beaucoup plus dtroits que ceux qu'on pourrait
attendre d'une entreprise publique industrielle et commerciale - aggravent 
l'inefficacitd caractdristique de ce type d'organisme et limitent 
sdrieusement les capacitds de I'ONATOUR en cermes de poursuite de 
l'expansion et d'amlioration des rdsultats. Ce manque de contr6le de
 
gestion sur l'embauche et les licenciements est un problhme tr~s grave.

Cela a produit un organisme comportant une proportion de cadres beaucoup
 
trop dlev6e par rapport au reste du personnel, un d6pit des r~centes
 
rdductions de personnel recommand~es par C&L. De plus, le directeur de
 
I'ONATOUR a relativement peu de pouvoir de contr6le de gestion sur 
les
 
cadres de l'organisme, et il doit obtenir l'avis du Conseil
 
d'Administration pour prendre de nombreuses ddcisions qui devraient ftre
 
prises au niveau du directeur ou mdme plus bas dans la hidrarchie. Ii en
 
rdsulte une inefficacit6 et une 
force d'inertie considdrables.
 

2.6 Syst~me de transmission des informations
 
L'ONATOUR doit s'efforcer d'am6liorer la qualitd et la ponctualit4 des
 

informations a la disposition de la Direction. 
En l'absence d'informations
 
transmises dans des ddlais raisonnables, la Direction gdndrale ne r~alisera
 
pas les 6carts par rapport au budget (en ce qui concerne A la fois les
 
ventes et les coats) suffisamment A temps pour analyser les raisons des
 
6carts CL pour prendre les mesures 
requises afin de maintenir l'organisme
 
dans la voie tracde pour lui. De plus, si ces informations ne sont pas
 
disponibles, V est extrdmement difficile de comprendre la valeur
 
6conomique des produits et l'exploitation dans son ensemble.
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A present, toutes les informations comptables sont pr6par6es A la main.
 
Nous recommandons l'6tablissement d'un syst~me comptable informatique et la
 
prdparation de rapports financiers au mons une fois par mois, quelques

jours avant la fin de chaque mois. Les coats variables devraient 6tre
 
s6par6s des coats fixes, et le taux de contribution (les ventes brutes
 
moins les coats variables) de chaque produit, c. A d., la tourbe DIFCO,
 
les briquettes, devrait dtre contr616. 
 La Direction doit dtre en mesure
 
de connaitre le coat de la production, du s6zhage, de 1'entreposage, du
 
transport, de la commercialisation, etc... 
d'une unitd de tourbe, et elle
 
doit 6tre tenue r6gulihrement au courant des variations de ces 
coaits.
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3, MARCHE
 

Le secteur de l'dnergie au Burundi est domin6 par les combustibles A
 
base de bois. L'6quilibre 6nergdtique pour 1985 
(Direction gdndrale de
 
l'Energie, 1986) indique que la production primaire de bois de chauffage

est d'environ 1,3 million de tonnes d'6quivalent pdtrole. Par comparaison,

la production de gaz-oi]., le combustible A base de pdtrole le plus courant,
 
n'atteignait que 22 000 tonnes d'dquivalent p6trole, et la production

globale de produits pdtrolie-s 6tait d'environ 52 000 tonnes. 
 La
 
contribution de la tourbe est 
encore plus faible, car sa production en 1985
 
n'atteignait que 4 000 tonnes d'6quivalent p~trole. Depuis cette date,

toutefois, cette contribution 
a augmentS, mais cette augmentation a 6t6
 
tr~s faible quand on connait le potentiel offert par la tourbe.
 

Comme on l'a mentionnd plus haut, la stratdgie ddvelopp~e par I'USAID
 
pour l'ONATOUR consistait A accorder la priorit6 au segment du march6
 
utilisant du bois de chauffage. Les comparaisons financi~res sugg~rent que

cela n'6tait au mieux qu'une strat6gie marginale. La tourbe ne semble pas

avoir un avantage absolu en mati~re de coCit 
sur quelque combustible que ce
 
soit, A l'exception des produits pdtroliers, et 
il n'y a eu qu'une

p~n~tration tr~s faible du segment pdtrolier du marchd en raison des cofits
 
d'utilisation pour l'utilisateur et de l'inefficacitd au niveau de
 
l'6change.
 

Malgr6 tout, il est difficile de comparer de fagon prdcise l'avantage

potentiel en mati~re de prix dont pourrait disposer la tourbe car 
il
 
n'existe que tr~s peu d'6tudes clairement d6finies qui estiment le prix

dconomique des combustibles. 
 De telles 6tudes sont importantes si des
 
crit~res dconomiques doivent influencer les stratdgies de l'ONATOUR dans
 
l'avenir. Sauf si de meilleures estimations du prix 6conomique au bois de
 
chauffage montrent qu'il est plus dlev6 que celui de la tourbe, et sauf si
 
les coCits de l'utilisateur final et l'efficacitd d'utilisation sont
 
nettement en sa faveur, la tourbe n. pourra pas 
concurrencer l.e bois de
 
chauffage.
 

Dans '.es segments du marche dans lesquels elle a pdn~trd, la tourbe
 
semble d~pendre de facteurs non financiers, tels que la fiabilit6, les
 
options de paiement diff6r6 et les r6glements publics (p. ex., 
sur les
 
march~s quasi-captifs, tels que les 
forces armies et l'administration
 
pdnitentiaire). La strategie de remplacement du bois de chauffage par la
 
tourbe n'a pas su tirer explicitement parti de ces facteurs (par exemple,

vis-A-vis d'achiteurs importants de bois de chauffage en dehors des
 
administrations publiques, comme 
les producteurs de tabac, qui seraient
 
peut-dtre pr6ts A payer un peu plus cher en 6change d'une fiabilit6
 
sup6rieure).
 

La p6ndtration dans les segments du march6 utilisant des produits

pdtroliers n'a fait l'objet que d'efforts marginaux. 
 Bien que quelques

6tudes aient 6t6 faites et, en d6pit d'une tentative, au demeurant fort mal
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conque et exdcut6e, d'utilisation de la tourbe dans 
une plantation de thd,
 
le niveau d'efforts n'est pas A la mesure du potentiel de remplacement des
 
d~rivds du p~trole ou de l'impact possible sur l'6conomie du pays qui
 
rdsulterait d'6conomies de devises 6trang~res. 
 En outre, les analyses

ant6rieures de remplacement des produits p6troliers ont port6
 
essentiellement sur leur substitution coinplite ou presque chez des
 
utilisateurs particuliers. Une de ces analyses a suggdr6 que le
 
remplacement des produits p6troliers utilis6s A Cotebu augmenterait la
 
consomnation de tourbe d'environ 9 000 tonnes par an 
(Banque Mondiale,
 
1985). Toutefois, les solutions visant A une substitution totale supposent

des coCits d'investissement plus 6levds et sont A la fois moins attirantes
 
sur 
le plan financier et plus risqu6es qu'une strat6gie de substitution
 
partielle (de la charge de base).
 

Le remplacement partiel du pdtrole par la tourbe pour satisfaire la
 
demande 6nerg~tique du sr'-eur industriel en matire de 
charge de base
 
semble 6tre une soluti . rechange attirante. Cette approche entraine
 
des niveaux d'utilisatio,. plus 6lev6s pour les 6quipements de combustion
 
des combustibles s;olides, qui coCitent relativement plus cher. Comme on l'a
 
vu A la Section 3.2, 
il existe un certain nombre de technologies de la
 
combustion qui ont fait leurs preuves techniquement, et plusieurs d'entre
 
elles sont commercialement disponibles aux 6chelles appropri6es. 
 La
 
Section 3.3 pr6sente une analyse tr6s prdliminaire qui indique que ces
 
technologies pourraient &tre financi~rement attirantes aux prix actuels des
 
combustibles. Cela semble 6tre le cas 
pour les nouvelles installations
 
aussi bien que pour les installations recyclies. Dans l'hypoth~se d'une
 
installation recycl6e, le cofit combind de la tourbe et des nouveaux
 
6quipements est infdrieur au coit des produits pdtrolier5 seuls. 
 Dans ce
 
cas, il serait financirement attirant pour les installations existantes de
 
commencer A utiliser la tourbe tout en conservant leur capacit6 de
 
combustion des produits p~troliers comme 
reserve pour les situations de
 
demande importante. Dans le cas 
des nouvelles installations, la tourbe
 
pourrait 6tre une solution encore plus attirante si une capacit6 limit6e de
 
combustion des produits pdtroliers dtait achet~e en m~me 
temps.
 

Certaines estimations grossi~res du potentiel d'une telle substitution
 
partielle peuvent 6tre faites 
en examinant les chiffres de 1'dquilibre

6nerg6tique, ainsi que les chiffres plus 6pars concernant des entreprises

precies. Basons-nous 
sur les chiffres de 1985 pour la consommation de
 
mazout et d'autres produits p6troliers pour fins industrielles : 6 230
 
tonnes d'6quivalent p6trole. 
 En supposant que 30% de cc chiffre reprdsente
 
la charge de base qui pourrait 6tre convertie en tourbe, la demande
 
suppl6mentaire de tourbe pourralt atteindre 5 600 toanes par 
an. Ce
 
chiffre augmente s'il est ajust6 pour tenir compte de 
l'efficacitd de
 
combustion relative. Mme si seulement la moiti6 de cc marchd potentiel
 
est capturde, cela reprdsentezait une augmentation de la production de
 
tourbe d'environ 60% 
par rapport aux chiffres de l'quilibre dnergdtique de
 
1985. Il faut noter que cette augmentation est A peu pros cc qui

serait n6cessaire pour rendre 1'ONATOUR fLiancitrement viable selon les
 
estimations fournies dans la Section 2.? 
ci-dessus.
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3.1 Choix du combustible
 
Le choix d'un combustible par le consommateur est influenc6 par de
 

nombreux facteurs. Citons parmi les plus importants la commoditY, le prix
 
relatif (y compris le coat de l'investissement) et la fiabilit6 des
 
approvisionnements (discutde ci-dessus). Le facteur commodit6 est
 
particulihrement important dans le cas des combustibles solides, car ils
 
sont, par nature, moins pratiques que les combustibles liquides ou le gaz.
 
Les difficultds incluent les problhmes de combustion pour les utilisateurs
 
finals dais des applications telles que la cuisine et la manipulation du
 
combustible. Ou point de vue du consommateur, tout specialement du point
 
de vue du consommateur de mazout, pour &tre concurrentiels, les
 
combustibles solides doivent 6tre financi~rement attirants, et ils doivent
 
6tre commercialises avec l'assistance et le service technique apr~s-vente
 
n~cessaires pour surmonter le probl~me de leur manque relatif de commodit6,
 
ainsi que les autres limitations techniques, comme la conception de la
 
chambre de combustion. Cela demande une capacitd de commercialisation et
 
de service technique compl~mentaire non ndgigeable.
 

PRIX RELATIF DU COMBUSTIBLE : Souvent, le prix relatif du combustible ne
 
suffit pas en lui-mdme A d~terminer le choix du combustible. Mais son
 
importance augmente en fonction de l'dcart antre les coqts et de la part du
 
combustible dans la structure financi~re du budget d'un m6nage ou d'une
 
entreprise. Les entreprises dans lesquelles le combustible est l'une des
 
principales sources de ddpenses, p. ex., les cirmenteries, sont beaucoup
 
plus susceptibles d'effectuer un transfert A un combustible moins cher,
 
mame s'il est un peu moins pratique, que celles dans lesquelles le
 
combustible ne represente qu'une d~pense secondaire. Dr m~me, les m6nages
 
pauvres 
sont plus susceptibles d'effectuer un transfert A un combustible 
solide moins cher - A condition qu'ils aient les moyens de changer de 
podle, si cola est necessaire. Le coCit du podle (ou de tout autre
 
appareil) est souvent un 61ment tr~s important pour ddterminer la part du
 
march6 de combustibles solides, particulihrement les combustibles solides
 
qui sont nouveaux sur le marchd, comme c'est le cas de la tourbe au
 
Burundi. Le cofit relatif des combustibles concurrents doit incorporer le
 
coat des appareils de combustion (po~les ou chaudi~res) et du mat~riel
 
auxiliaire tel que les 6quipements de stockage et de transport du
 
combustible. Le coat total des appareils de combustion et des
 
dquipements auxiliaires est supdrieur dans le cas des combustibles solides
 
A celui des combustibles liquides ou du gaz. Ceci est 6galcment vrai pour
 
les chaudi~res et fourneaux A base de tourbe.
 

Le coat de l'investissement pour l'appareil da combustion (chaudi~re,
 
fourneau ou pcdl1) et pour le inatdriel de manutention du combustible amorti
 
en fonction des unitds de combustible utilis6es petit 6tre sup6rieur A celui
 
du combustible. En d'autres termes, m6me si la tourbe et d'autres
 
combustibles solides coCitent moins cher, leur coat total est souvent plus
 
6lev6 en capital, et ce ph6nomne risque de diminuer consid~rablement
 
l'avantage du combustible solide en mati6re de prix. Par exemple, alors
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q'ie la tourbe ne coCite que 21$/MWh6 
et que le mazout coate 43$/MWh, il faut
 
ajouter 7$/MWh suppl6mentaires en coCit d'amortissement du capital engagd
 
pour utiliser la tourbe, tandis que 
le chiffre correspondant pour le mazout
 
n'est peut-6tre que de 2$/MWh. 
Ainsi, quand on consid~re le coat total, le
 
mazout ne 
cofte pas deux foi! plus cher que la tourbe (43 contre 21), mais
 
seulement trente huit pour cent plus cher (45 contre 28).
 

Quand un combustible solide est nouveau sur 
un marchd, de nombreux
 
utilisateurs ne peuvent rdaliser ces economies qu'A la suite
 
d'investissements colteu. et risques 
: risquds aux yeux de l'utilisateur
 
potentiel parce que les technologies qui sont li6es A ces investissements ne
 
sont pas tr~s bien connues localement, bien qu'elles soient parfois tr~s
 
connues en d'autres lieux. 
 Un grand nombre des dquipements applicables, p.

ex., les chaudi~res A grille vibrante ou A lit fluidisd, ne sont pas connus
 
sur 
le marchd du Burundi, certainement pas par les utili.sateurs potentiels

et m~me pas par la communautd professionnelle technique locale. Par
 
consequent, les informations relatives A ces solutions de rechange ne sont
 
pas directement A la disposition des utilisateurs potentiels. Etant donnd
 
que l'avantage relatif en mati~re de prix dont jouit la tourbe par rapport
 
au mazout ou autres combustibles ddriv~s du p6trole n'est pas 6norme, pour

l'utilisateur, l'incitation de d6penser les 
sommes necessaires pour

surmonter ces problhmes est fort limitee. 
Cependant, une ou plusieurs

entreprises spdcialis6es dans la commercialisation du produit peuvent et
 
doivent r6soudre ces problhmes et faciliter le transfert pour le
 
consommateur dans les cas 
o i la tourbe est financi~rement viable. 
 Ce r6le
 
n'est pas rempli au Burundi aujourd'hui, A l'exception possible de l'quipe

des po~les de l'ONATOUR. 
Le concept d'une telle entreprise est traitd
 
ci-apr~s dans la Section 3.4.
 

3.2 Choix de la technologie pour l'utilisation par les consommateurs
 
Ii existe un certain nombre de questions importantes en ce qui 
concerne
 

l'6chelle et le niveau des technologies qui n'ont pas dt6 discutdes d'assez
 
pros A l'occasion des analyses antdrieures r6alis6es au Burundi pour

remplacer le mazout par la tourbe. 
 L'examen de ces questions doit ftre
 
int6gr6 au d6veloppement d'un plan strat6gique A la fois pour l'ONATOUR et
 
pour le secteur de l'nergie dans son ensemble.
 

Coinme il a 6td discutd dans ce 
rapport, les options technologiques font
 
rdf6rence aux technologies de combustion de la tourbe afin do produire de
 
la chaleur utile. 
 Tandis que 1'unit6 de combustion est un composant d'un
 
syst~me de combustibles solides plus vaste (voir ci-apr6s), 
il pourrait

6tre utile de classer ces unit6s par catdgories de techniques de combustion
 
de la fagon suivante
 

6 MWh - Mdgawatt-heure (thermique)
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1. chambres de combustion A grille fixe;
 
2. chambres de combustion A grille vibrante ou mobile;
 
3. chambres de combustion A lit fluidis6; 
et
 
4. unit6s de gazdification/pyrolyse intdgrdes avec des chambres de
 

combustion.
 

CHAMBRES DE COMBUSTION A GRILLE FIXE : Une chambre de combustion A grille

fixe constitue la technologie de combustion de la tourbe la plus r6pandue au

Burundi. Cette technologie est associ~e aux podles, 
aux fours et aux
 
petites chaudi~res. 
L'6quipe des podles de I'ONATOUR est responsable de la
 
construction de plus de 100 podles et fours commerciaux de cuisson du pain

employ6s par divers consommateurs institutionnels, commerciaux et
 
artisanaux. 
Seules quelques chaudihres ont 6td convues pour braler des

combustibles solides. 
Ce sont de petites chaudi~res de moins de 1/2 MW qui

sont utilisdes par des consommateurs commerciaux tels que des
 
blanchisseries. Apparemment, certains de 
ces consommateurs brialent de la

tourbe et d'autres combustibles solides tels que le bois de chauffage et/ou

les coques de caf6, suivant les approvisionnements et les prix. Tous les
 
syst~mes A grille fixe actuellement utilis6s au Burundi semblent 6tre
 
charges A la main.
 

Sur la base de l'expdrience et de la pratique au Burundi, il semble
 
que, sur une petite 6chelle et avec des conditions d'exploitation

ad6quates, les probl~mes associ~s A la teneur 6levde en cendre peuvent

&tre 
6vitds dans de nombreuses applications. De plus, il y a des
 
fournisseurs de petites chaudi~res A combustible solide et d'autres
 
6quipements requis pour l'utilisation finale de la tourbe dont les gammes

de produits devraient pouvoir 6tre vendues au Burundi, mais qui n'y sont
 
pas connues actuellement. 
Il y a aussi de nombreux fournisseurs de grands

appareils de combustion de combustibles solides avec grille fixe.
 
Cependant, dans les plus grandes tailles, la technologie de la combustion A

grille fixe devient plus probl~matique. Le traitement des cendres et la

fusion ou la formation possible de scories de chaudi~re sont des problAmes

tr s importants avec 
la tourbe du Burundi. Pour les applications plus

importantes, d'autres options technologiques existent. 
Elles sont trait6es
 
ci-dessous.
 

CHAMBRES DE COMEUSTION A GRILLE VIBRANTE OU MOBILE : La technologie des
 
chambres de combustion A grille vibrante ou mobile est couramment appliqude
 
pour la combustion d'une gamme tr~s 6tendue de combustibles solides dans

de nombreux pays. 
 Il existe un grand nombre de fournisseurs de ces
 
technologies dans les pays industrialists et mdme dans quelques pays en
 
voie do d~veloppement (p. ex., l'Inde). 
 Cette classe de technologie a dt6
 
appliqu~e tr's rarement A la tourbe au Burundi. 
Malheureusement,
 
l'application la plus connue d'un appareil A grille mobile (int~gralement

accoupl!k une chaudi~re), 
c. A d., pour une plantation de th6 dans le
 
cadre du projet Tourbe II, est un exemple d'un syst~me mal conqu et mal
 
pr~par6 qui a donn6 A cette technologie une mauvaise r6putation qu'elle no

m6rite pas. De plus, cette application manqu6e a donn6 A beaucoup de gens

des iddes fausses sur la tourbe du Burundi.
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La chambre de combustion A grille mobile qui a 6t6 installde dans une
 
usine de traitement du th6 (Ijenda) a apparemment dt6 conque sans 
tenir
 
compte de la teneur relativement 6levde en cendre de la tourbe du Burundi.
 
La teneur en cendre de cette tourbe est comprise entre 8 et 40 pour cent,
 
avec une moyenne de 15 & 20 pour cent. 
En comparaison, la tourbe
 
irlandaise a souvent une 
teneur en cendre inf6rieure A 5 pour cent. Ce
 
systbme a dt6 conqu pour des combustibles solides A faible teneur en
 
cendre, tels que le bois, pour lequel il est maintenant utilisd, et il
 
s'est av~r6 inadapt6 pour la tourbe du Burundi. Cette teneur 6levde en
 
cendre a apparemment provoqud la fusion/formation de scories quand l'unitd
 
6tait chargde de presque assez de tourbe pour atteindre les charges

nominales. 
De rdcents tests de combustion de tourbe (Chris Adam, pers.

comm.) sur cette unit6 ont ddmontr6 que celle-ci ne peut pas 6tre attisde
 
avec un volume suffisant de tourbe pour atteindre le riveau nominal de

combustion de la chaudi~re, et dans 
tous les cas, il y aurait des
 
difficultds de manipulation/enl&vement des cendres en raison de la
 
configuration des unitds.
 

De tels probl~mes peuvent 6tre surmontds avec la technologie des

appareils A grille vibrante, et peut-dtre avec la conception d'un autre
 
module d'appareil A grille mobile. 
La tourbe du Burundi a r6cemment
 
6t6 testde avec succ6s sur une 
grille vibrante directement accouplde A une
 
chaudiAre, qui avait 6t6 ddveloppd par le Conseil irlandais de la Tourbe
 
(T. O'Neill, pers. comm.). 
 Ces options semblent attirantes en raison de
 
leur coft unitaire infdrieur (environ 70 000$/MW) A la sortie de l'usine
 
pour les syst~mes intdgrds chambre de combustion-chaudi~re, ainsi que de la
 
simplicit6 de leurs syst~mes de manipulation du combustible. D'autres
 
options viables dans cette catdgorie de technologie existent peut-Atre

aussi, et 
il faudrait en rechercher les fournisseurs potentiels. Chaque

nouvelle application ndcessitera une conception et des tests addquats,

particuli~rement pour les premieres applications au Burundi. 
A prdsent, il
 
n'y a pas d'enqu~te systdmatique en cours 
sur ces options malgrd le fait
 
que, comme c'est le cas pour les autres options technologiques, ces
 
recherches doivent obligatoirement 6tre entreprises si l'on veut que la
 
tourbe augmente sa place sur le march6.
 

CHAMBRES DE COMBUSTION A LIT FLUIDISE 
: La combustion A lit fluidis6 est
 
souvent divisde en plusieurs sous-catdgories selon le degrd fix6 pour le
 
lit de combustion, selon la prdsence ou l'abscnce de barbotage et en
 
fonction de l'existence d'un syst~me quelconque de transport pneumatique.

La technologie du lit fluidis6 permet la combustion propre et efficace de

combustibles solides de caract6ristiques tr~s diver.'es. 
 Toutefois, le cocit
 
de l'investissement est gdndralement beaucoup plus 
 lev que celui des
 
options A grille mobile ou vibrante ou A grille fixo. Par consdquent,

cette technologie n'a requ une 
attention renouvelde et un ddveloppement

commercial 6tendu qu'au cours de la derni~re ddcennie, A la suite des
 
augmentations du prix du pdtrole dans le monde et de la mont6e des
 
inquidtudes pour l'environnement. 
 Il existe A prdsent de nombreux
 
fournisseurs d'appareils A lit fluidis6, et il est possible de compter des
 
centaines, voire des milliers, d'applications r~ussies. De nombreux
 
appareils A lit fluidis6 ont 6t6 congus pour la grande industrie et/ou les
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compagnies de services de ville. 
Il en ressort que les tailles de leurs
 
unit~s, 5 MW et plus (essentiellement plus de 5 MW), ne sont pas

applicables A la grande majoritd des consommateurs actuels ou potentiels au 
Burundi  les plus dvidents dtant Cotebu et la brasserie. Les fournisseurs
 
de 
ces grands appareils ont dt6 contactds par les diff6rentes 6quipes de la

Banque mondiale qui 6tudiaient les possibilitds d'emploi de la tourbe 
au
 
Burundi, et ils 
ont fourni des devis de coCit pour plusieurs applications

possibles telles que Cotebu. 
Les devis disponibles indiquent des cocits
 
d'investissement tr~s 6lev6s par unit6 
- 400 000$/MW ou plus. 

Mais il existe 6galement une cat6gorie de fournisseurs d'appareils A
 
lit fluidisd qui pourraient peut-6tre 6tre utilisds avec succ&s au Burundi.
 
Malheureusement, nous ne disposons pas de suffisamment d'informations b ce

sujet. Les fournisseurs en question ont pour cible des applications plus

petites qui sont associ6es A l'industrie des produits forestiers et aux
 
petites entreprises commerciales ou agro-alimentaires du type que l'on
 
rencontre au Burundi. 
Ces appareils A lit fluidis6 ont g6ndralement 4td

construits selon une conception moins complexe, et, bien qu'ils soient
 
caract6risds par des coCits unitaires plus dlev6s que ceux des appareils de
 
combustion simples A grille fixe, 
ils coCitent moins cher que les lits
 
;luidis~s mentionids dans le dernier paragraphe. Comme c'est le cas avec
 
les autres technologies, les applications potentielles de 
ces appareils A
 
lit fluidis6 de plus petite taille n6cessiteront la conduite d'enqudtes.

Ces appareils ont dt6 utilises pour la tourbe dans d'autres pays et ils ont
 
brule avec succ~s des combustibles solides A teneur en cendre dlev6e. Les
 
contacts prdliminaires 6tabiis dans le cadre de cette dtude 
avec un
 
fournisseur amdricain de bonne r~putation sugg~rent qu'il n'y aurait pas de
 
difficult6 A adapter une unitd pour emploi avec la tourbe du Burundi, y

compris les fines de tourbe. Toutes les applications possibles

n~cessiteront une 
conception et des tests ad6quats, particuli&rement lors
 
des premieres applications au Burundi. 
Ces options ne font pas l'objet de
 
recherches syst6matiques A l'heure actuelle.
 

Pour terminer, quelques observations sur les technologies A lit
 
fluidis6 s'imposent. 
Certains analystes et fournisseurs exp6riment~s ont

tendance A caract6riser de fagon routini~re la technologie A lit fluidis6
 
comme 
etant trop complexe pour 6tre employde dans les pays en voie de
 
ddveloppement, car elle ndcessiterait une participation trop importante de
 
techniciens expatrids. 
Nous ne sommes absolument pas d'accord avec ce
 
point de vue, pour deux raisons :
 

i. certaines technologies A lit fluidisd ne sont pas beaucoup plus

complexes que d'autres technologies de combustion en ce qui concerne
 
la conception et les besoins d'exploitation (p. ex., l'unit6 de
 
Babcock Worsely dans laquelle des tests ont 6td effectuds en
 
utilisant de la tourbe du Burundi);
 

ii. si la formation appropride est fournie, et si 
un personnel local
 
regoit des incitations, le r6le des expatrids peut Atre r6duit au
 
minimum. Les connaissances et les incitations n6cessaires A
 
l'exploitation d'une brasserie, d'une usine textile ou d'une
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entreprise agro-alimentaire sont souvent tr~s sup6rieures A celles
 
qui sont requises pour exploiter une unit6 A lit fluidis6, et ces
 
processus industriels sont appliqu6s dans de nombreux pays en voie
 
de d6veloppement, y compris au Burundi.
 

UNITES DE GAZEIFICATION/PYROLYSE INTEGREES AVEC DES CHAMBRES DE
 
COMBUSTION : Le nombre de fournisseurs commerciaux d'unit6s de
 
gaz6ification/pyrolyse int6ges avec des chambres de combustion a
 
beaucoup augment6 depuis les ann6es soixante-dix. Ceci refl~te
 
l'augmentation des prix du p6trole et l'accroissement de la demande pour

des technologies permettant de briler des combustibles A base d'"ordures",
 
tels que les noyaux de pdche et la sciure de bois, de fagon pratique et
 
economique. Ces technologies ont 6t6 conques A la fois pour des
 
applications nouvelles et pour le march6 des chaudihres et
 
fourneaux au mazout recycl6s. 
 En g6n~ral, le recyclage n6cessite une
 
diminution de la capacit6 nominale de la chaudi~re. 
De nombreux
 
fournisseurs d'unitds de gaz6ification/pyrolyse s'adressent A de petites

applications (moins d'un MW) souvent assocides A des applications pour

l'industrie foresti~re, les petites entreprises commerciales ou les
 
utilisateurs agro-alimentaires. 
 Ces unitds peuvent 6tre applicables au
 
Burundi. Nous devons encore nous 
r~pdter et dire que des recherches
 
supplhmentaires sont n~cessaires dans ce 
domaine. Toutes les applications

possibles ndcessiteront une conzeption et des tests addquats,

particuli~rement lors des premieres applications au Burundi. 
 Ces options
 
ne font pas l'objet de recherches syst6matiques A l'heure actuelle.
 

SYSTEME DE COMBUSTIBLE : Chacune des technologies de combustion trait~es
 
ci-dessus fait partie int6grante d'un syst&me de combustible global

accoupl 
 A certains 6quipements au niveau de l'utilisateur final 
chaudi~res, fours ou podles (dans de nombreuses applications, les unitds de
 
combustion et les 6quipements de l'utilisateur final forment un ensemble
 
int6gr6). En amont de l'unit6 de combustion, le syst6me de combustible
 
comprend le mat6riel de manipulation du combustible, qui peut varier entre
 
une personne avec une pelle et des syst~mes 6lectro-m6caniques enti6rement
 
automatisms pour charger le combustible. Le coat de l'ensemble du syst~me

de combustible comprend le composant de manipulation du combustible et de
 
chargement, l'unit6 de combustion et le mat6riel de l'utilisateur final.
 
Pour chacun de ces composants, ainsi que pour l'ensemble du syst~me, il y a
 
des avantages et des 
inconvdnients aux niveaux de l'investissement comme
 
du coat d'exploitation. 
Afin de bien servir les clients s'approvisionnant
 
en tourbe, en particulier ceux qui utilisent actuellement du mazout, il
 
doit y avoir une (ou plusieurs) entreprise(s) locale(s) capables d'aider
 
le client A faire jouer au mieux pour lui les avantages d'un syst6me donn6.
 
Cette capacit6 n'existe pas encore au Burundi.
 

Le choix d'une technologie de combustion d6pend de 1'6chelle (taille).

Pour chacune des quatre cat6gories de combustion il existe des fournisseurs
 
d'6quipements qui offrent des options pour une partie seulement de la
 
gamme des besoins potentiels. Par exemple, il existe un certain nombre de
 
fournisseurs amdricains et europ6ens d'unit6s de gaz6ification/pyrolyse
 
int~gr6es avec des chambres de combustion qui peuvent accepter des charges
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thermiques allant d'une fraction de MW A plusieurs MW, et quelques-uns

parmi eux peuvent mgme satisfaire des besoins encore plus importants. Il
 
existe de nombreux fournisseurs d'appareils A lit fluidis6 qui peuvent

satisfaire les demandes de puissance industrielle d6passant 5 MW, mais
 
seulement quelques fournisseurs de ce type d'appareil en plus petite

taille. 
 Cependant, les fournisseurs d'unit6s de gazdification/pyrolyse
 
sont inconnus au Burundi, de mdme que les fournisseurs d'unit6s A lit
 
fluidis6, A l'exception de quelques analyses d'applications sur une grande

6chelle qui ont dt6 r6alis6es pour aider 1'ONATOUR ou en liaison avec
 
celui-ci. 
 Si l'on veut bien servir les utilisateurs potentiels de tourbe,
 
en particulier ceux qui utilisent actuellement du mazout, il faut que

toutes ces technologies soient bien comprises localement. 
Il devrait y

avoir des entreprises locales capables d'aider les clients A dvaluer les
 
choix de technologies, d'en comprendre les ramifications financi~res et de
 
mettre en oeuvre ces investissements. Cette capacit6 n'existe pas encore
 
compl~tement, mais la communautd professionnelle est d~sormais capable

d'apporter une certaine assistance.
 

3.3 Substitution partielle 
- Une option A faible risque et rendement 6levd
 
Les dconomies li6es A l'adoption de l'une quelconque des technologies


mentionndes ci-dessus pour remplacer le mazout actuellement utilisd
 
d~pendront des facteurs suivants 
:
 

i. le prix du mazout ou autre produit p6trolier qui est remplac6;
 
ii. le prix de la tourbe;
 

iii. 	les cofts d'exploitation suppl~mentaires r~sultant de l'emploi
 
de la tourbe;
 

iv. le coCit de l'investissement pour le syst~me de combustible
 
utilisant la tourbe; et
 

v. le niveau d'utilisation du syst~me utilisant la tourbe 
- le
 
coefficient d'utilisation.
 

Le composant reprdsent6 par le coCit de l'investissement dans le cocit de
 
l'6nergie livr6e est fonction A la fois du coft des investissements
 
unitaires et du degr6 auquel cet investissement est utilisd - le
 
coefficient d'utilisation7 . Si une unitd de I MW cofte 150 000$ et est

caract6ris6e par un coCit d'amortissement annuel du capital de 19 721$ (15
 
ans, 10 pour cent), 
et si elle fonctionne avec un coefficient d'utilisation
 
de 90 pour cent, les coCits d'investissement par MWh sont de 2,50$; si la
 
m~me unit6 travaille avec un coefficient d'utilisation de 35 pour cent
 
seulement, le coCit par MWh est de 6,43$, 
ce qui repr6sente une difference
 
spectaculaire. Un des objectifs de l'investissement initial pour l'emploi

de la tourbe au lieu du mazout devrait dtre de ddcouvrir des applications
 

7 Le coefficient d'utilisation est 6gal A la capacitd multiplide par la

dur6e d'utilisation divisde par le pourcentage d'utilisation de la capacit4

pond~r6 par la dur6e pendant laquelle ce pourcentage est utilis6.
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viables avec A la fois un coCit d'investissement unitaire plus faible et un

coefficient d'utilisation plus glevd. 
 Une tr~s faible proportion des
syst~mes au mazout existant actuellement au Burundi a des coefficients
 
d'utilisation dlevds. 
De nombreuses usines ne fonctionnent que huit
 
heures, ou au maximum seize, heures par jour, cinq jours par semaine

seulement, et rarement A pleine capacit6. Les syst~mes de combustibles
 
emploient souvent plusieurs chaudihres ou fourneaux, et leur emploi d6pend

du coefficient d'utilisation de la capacit6 de l'usine. 
Dans de nombreux
 
cas, 
les syst~mes de chaudi~res et de fourneaux fonctionnent suivant un
 
coefficient d'utilisation tr~s bas, au-dessous de 35 pour cent pour

l'ensemble d'un syst~me. 
Capendant, une chaudi~re individuelle comprise

dans un syst~me peut fonctionner A des taux d'utilisation nettement
 
superieurs.
 

Une 	option attirante pourrait 6tre de ne 
remplacer que la charge de base

(la charge minimale 7itilisde quand l'usine est en exploitation). Ceci
entrainerait une 6l6vation du coefficient d'utilisation pour le syst~me basd
 
sur la tourbe et, par consequent, un abaissement global du cocit

d'utilisation de la tourbe. 
En outre, les syst~mes au mazout sont mieux

capables de varier le ddbit avec une perte d'efficacitd limitde que les
 
syst~mes utilisant des combustibles solides, qui 
sont plus adaptds A des
 
charges ou coefficients d'utilisation plus constants. 
De tels
 
investissements visant A substituer la charge de base seront, par nature,
 
moins risquds pour les raisons suivantes :
 

i. en tant qu'investissements de recyclage ou de remplacement d'une
 
partie limitde de la capacitd totale, le coft de l'investissement
 
est 	plus faible;
 

ii. 	ces investissements sont caractdrisds par le coft par MWh le plus

faible sur une base annuelle si on les compare A un degrd de
 
substitution plus dlevd qui ndcessiterait des cofts unitaires plus

dlevds et des coefficients d'utilisation plus faibles; 
et
 

iii. 
en cao de difficultds technol.ogiques ou de probl~mes dans
 
l'approvisionnement en tourbe, la capacitd redondante du syst6me au
 
mazout (qui est augmentde dtant donnd que les unitds actuelles
 
restent opdrationnelles) peut 6tre employde. 
Par consdquent, il y a
 
tr~s peu de risques de perte de production en cas de pdnurie de
 
tourbe ou de difficultds technologiques.
 

Ces 	facteurs sugg~rent d'analyser les opportunitds de substitution de ces

charges de base ou mdme seulement d'une partie de celles-ci. L'examen de

la liste des cinq ou dix principaux consommateurs de mazout sugg~re un

certain nombre de candidats. 
 Par exemple, une substitution pour 1 MW A

Cotebu pourrait 6tre effectude de telle sorte que l'unitd utilisant la

tourbe ait un coefficient d'utilisation annuel atteignant 46 pour cent

(emploi A 100 pour cent 14 heures par jour, 5 jours et demi par semaine).

Par 	contre, la capacitd totale de l'usine en cas de substitution compl~te

pourrait 6tre nettement plus faible. 
Dans une application telle que la
 
braasserie, qui a tendance A 6tre exploitde 24 heures sur 24, le
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coefficient d'utilisation en cas de substitution parrielle de la charge de
 
base pourrait 6tre de 70 pour cent ou plus.
 

L'analyse d6taillde qui est requise pour faire la preuve des avantages

techniques, dconomiques et financiers d'une substitution partielle des
 
produits p6troliers par la tourbe d6passe le cadre de ce 
rapport.

Toutefois, l'analyse tr&s prdliminaire qui est prdsent~e aux Tableaux 3-1
 
et 3-2 indique qu'une poursuite de l'analyse et des d~monstrations
 
d'dquipements seraient tr&s utiles et sont recommand6es. 
Cette analyse

indique que le coCit unitaire de l'6nergie utile extraite de la tourbe de

tourbi~re et des fines de tourbe est inf6rieur A celui des produits

pdtroliers. Ii faut cependant noter que cette analyse est tr~s
 
prdliminaire et est caract~risde par certaines limitations 
:
 

1) les coCits des 6quipements sont tr&s approximatifs et ne concernent
 
qu'une seule taille;
 

2) les coCics d'exploitation pour les combustibles non p6troliers ne
 
sont pas inclus (et ils seraient plus 6lev6s dans le cas 
de la
 
tourbe).
 

De plus, une analyse 6conomique est n6cessaire pour comprendre la valeur de
 
cette substitution pour l'dconomie nationale. 
 En outre, il serait
 
n~cessaire 
6e prdciser les caractdristiques techniques et opdrationnelles,

ainsi que la disponibilitd commerciale, des technologies de combustion.
 

3.4 Entreprise de distribution de combustibles solides
 
La discussion qui pr~c~de indique qu'il existe des opportunit~s tr~s
 

nettes pour une pdndtration plus profonde de la tourbe sur le marchd des

combustibles. 
Cependant, bien qu'une telle augmentation de l'utilisation
 
de la tourbe puisse dtre A la fois financi~rement viable pour l'utilisateur
 
et 6conomiquement attirante du point de vue de l'6conomie nationale, cette
 
pdn6tration plus profonde sur le marchd ne sera pas facile A r6aliser en

raison d'un certain nombre de limitations. 
 Certaines de ces limitations
 
(manque de commodit6 des combustibles solides, gain financier limit6,

connaissances insuffisantes, manque d'expdrience et insuffisance de
 
materiel au niveau de l'utilisation finale, etc...) 
ont d6jA fait l'objet
 
de discussions plus haut.
 

A ces limitations il faut ajouter le fait que I'ONATOUR ne dispose que

de peu de ressources de gestion. 
De grandes am6liorations sont
 
n6cessaires, tout particuli~rement dans le secteur distribution de
 
1'ONATOUR. 
Ii y a 6galement une autre limitation, qui est le manque de
flexibilitd de I'ONATOUR, comme 
toute entreprise publique industrielle et
 
commerciale, quant aux 
incitations, pourtant si necessaires, qu'il peut

incorporer A son exploitation de fagon A 6tre plus orientd vers 
le marchd,

A dtre plus agressif dans 
ses efforts pour surmonter ses limitations - et A
faire tout ceci d'une mani&re 6conomiquement rentable. Il se pose par

cons6quent la question r6elle de savoir si I'ONATOUR est capable de
 
d6velopper la capacitd de fournir les approvisionnements homog~nes et
 
fiables de tourbe et les services techniques qui sont n6cessaires pour

p~ndtrer sur le grand march6 industriel. 
Ces clients seraient peut-6tre
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mieux servis par des vendeurs priv~s de combustibles solides au d6tail qui

soient spdcialis6s dans les probl4mes de commercialisation. Ainsi,

I'OLTATOUR retrouverait son r6le de producteur de tourbe en gros.

L'entreprise (ou les entreprises) de vente au d6tail pourrait offrir les
 
services suivants :
 

i. des fournitures fiables de tourbe de qualitd homog~ne et/ou d'autres
 
combustibles solides, en offrant, si besoin est, une fonction de
 
stockage/sdchage, et en exigeant de I'ONATOUR qu'il fournisse des
 
produits de qualitd plus homog&ne;
 

ii. une assistance technique dans le choix des 6quipements n6cessaires
 
au niveau de l'utilisation finale et, si n~cessaire, la preparation

technique et l'installation de ces 6quipemets (podles, fours ou
 
syst~mes complexes de chaudi~res pour combustibles solides); et,
 
peut-6tre,
 

iii. l'exploitation continue des 6quipements; 
ou
 

iv. l'offre de financement pour l'achat des dquipements ndcessaires au
 
niveau de l'utilisation finale par la firme, avec 
l'aide
 
d'institutions financi6res (si cela s'av~re n6cessaire pour p~ndtrer
 
sur le marchd).
 

Etant donn6 les fonctions pr6sent6es bri6vement ci-dessus, il existe
 
des candidats possibles qui pourraient se transformer ultdrieurement en

vendeurs privds de tourbe au d6tail. 
 Ils incluent des entreprises

existantes ou des associations d'entreprises existantes qui fournissent
 
d'ores et d6JA un ou plusieurs services fonctionnels en rapport, tels que

la pr6paration technique et la conception, le transport et l'entreposage,

la vente ou le financement. 
 Les entreprises engagdes dans la distribution
 
de produits p~troliers sont 6galement des candidats potentiels. Bien
 
que la tourbe soit un concurrent de leur gamme de produits actuelle, elles
 
pourraient se montrer intdressdes si les marges b6n6ficiaires 6taient
 
suffisantes. 
 Sur d'autres march6s, les entreprises sp~cialisdes dans les 
produits p~troliers vendent 6galement des combustibles solides. Ces 
entreprises pdtrolihres, grAce A leurs liens et leur association avec les

compagnies p~troli~res internationales, auraient aussi plus facilement
 
acc~s aux informations et au soutien technique n6cessaires pour les
 
6quipements de traitement des combustibles solides au niveau de
 
l'utilisation finale.
 

Selon ce module de ddveloppement, I'ONATOUR se transformerait en 
grossiste exclusivement, A l'exception de la continuation dventuelle de ses
 
ventes directes 
aux forces arin6es et A l'administration p~nitentiaire. 
Une
 
autre solution consisterait A laisser A I'ONATOUR la possibilit6 de
 
fonctionner comme vendeur au d6tail mais en concurrence directe (ou en
 
collaboration officielle) 
avec des entreprises privies qui vendraient
 
6galement de la tourbe et offriraient des services associ6s. 
 Cette
 
derni~re solution n6cessiterait une structure r6glementaire qui obligerait

I'ONATOUR A dtablir un prix de gros et un prix de d6tail, A offrir le prix
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de gros A tous les d6taillants et A ne pas "tricher" pour vendre 
directement ses produits A des prix infdrieurs aux prix des d6taillants 
(des prix de gros multiples refldtant le coft des services, l'emplacement

du point de livraison, etc... 
seraient autoris6s). Dans ces conditions,

I'ONATOUR retrouverait une position monopolistique dans le secteur "vente
 
en gros" de la tourbe, mais ceci pourrait changer dans l'avenir.
 

Si l'on prend des mesures pour encourager l'entr6e possible

d'entreprises privdes dans le 
secteur "vente au detail" de la tourbe, il ne
 
faudrait -pas emp~cher ces entreprises de vendre 6galement d'autres
 
combustibles solides. 
 Bien qu'elles puissent 6tre emp~ch6es (par d6cision
 
des pouvoirs publics) de vendre de la tourbe en gros, elles ne devraient
 
pas 6tre empdchies de p6n~trer dans des secteurs compldmentaires - en 
particulier en relation avec d'autres combustibles solides, parce que
beaucoup de connaissances requises pour faire p6n~trer la tourbe plus

profond6ment sur 
le march6, ainsi que l'orientation vers le service et la

familiaritd avec les options technologiques, sont dgalement n6cessaires
 
pour permettre d d'autres combustibles solides (coques de caft 
et autres
 
r~sidus agricoles, bois de chauffage ou m~me charbon import6) de conqu6rir

une part plus importante du march6. 
Dans le cas des autres combustibles
 
solides, une telle entreprise de distribution servirait 6galement de
 
producteur et de grossiste pour tous 
les combustibles autres que la tourbe.
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4. Domaines pouvant b~n~ficier d'un soutien futur de donateurs
 

La croissance dans l'emploi de la tourbe ne se produira pas

instantandment, et elle ne sera probablement pas causde par l'action
 
exclusive des forces du marchd. 
 Ii existe donc un besoin continu de soutien
 
public (GRB et donateurs) afin d'aider la tourbe A augmenter sa part de
 
marche.
 

PLANIFICATION STRATEGIQUE : 
L'ONATOUR aura besoin de plus d'assistance
 
technique pour crder la capacit6 de collecte et d'analyse des donn6es qui a
 
4td discutde plus haut, ainsi que pour formuler un plan stratdgique. Etant
 
donnd la cooperation de l'USAID avec I'ONATOUR dans le passd, c'est une
 
activitd que I'USAID devrait au moins considdrer. Sinon, une telle
 
assistance pourrait 6tre fournie par un autre organisme d'aide au
 
d6veloppement.
 

UNE ENTREPRISE DANS LE DOMAINE DES COMBUSTIBLES SOLIDES : Les
 
entreprises ne seront pas irrdsistiblement attirdes par l'emploi de la
 
tourbe, particuli~rement quand elle devront surmonter des probl~mes

techniques au niveau de l'utilisation finale et quand il n'existe que peu

d'informations sur les possibilitds techniques offertes A la communaut6
 
commerciale au Burundi. 
 Bien que le besoin de participation du secteur
 
privd soit apparent et qu'un potentiel de bdndfices existe, la faisabilit6
 
du r6le d'une ou plusieurs entreprises privdes dans le secteur des
 
combustibles solides au Burundi doit faire l'objet d'une analyse plus

ddtaillde. Si cette faisabilitd est confirmde, le concept m6ritera alors
 
soutien et encouragement. Etant donnd les vastas objectifs de I'USAID et
 
son r6le historique vis-A-vis de la tourbe, il 
-'agit d'une activitd que

1'USAID devrait au moins consid6rer comme une possibilitd. Si I'USAID ne
 
soutient pas ce 
concept, une telle analyse pourrait &tre support~e par une
 
autre organisation de soutien au ddveloppement.
 

INFORMATIONS RELATIVES AUX OPTIONS TECHNOLOGIQUES : Au-delA de l'6tude
 
du march6 et des problbmes de rdglementation se trouve le besoin de
 
determiner comment fournir les meilleures informations et les meilleurs
 
spdcialistes possibles concernant la technologie au niveau de l'utilisation
 
finale. 
 II est indispensable de mettre plus d'informations et de
 
spdcialistes A la disposition des utilisateurs potentiels en ce qui 
concerne
 
les technologies en question si l'on ddsire offrir le service n6cessaire
 
pour conqudrir une plus grande part du marchd. La fourniture de telles
 
informations, par certains c6tds, ressemblA A un bien public8
 , et il sera
 

8 Un bien (ou service) public est un bien ou service consomm6 en commun et
 
qui offre des avantages simultan6s A des personnes autres que le
 
producteur ou le consommateur. De tels biens ou services sont souvent
 
fournis le plus efficacement par les autoritds publiques. La fourniture
 
de renseignements sur la fagon d'employer la tourbe, la rdalisation de
 
d~monstrations d'emploi de la tourbe, etc 
.... ressemblent beaucoup A la
 
d~finition d'un bien public.
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ainsi plus facile pour une entreprise privde de r6cup6rer les sommes
 
d6pens~es pour acqu6rir les informations n6cessaires. Par consequent, il

existe probablement un r6le que le gouvernement ou les donateurs pourront

remplir dans ce domaine. 
Une analyse de la faisabilit6 d'entreprises

privdes de distribution de combustibles solides devrait 6galement traiter la
 
question de savoir comment il serait le plus facile d'apporter ces
 
informations et ces sp~cialistes au march6 de la tourbe au Burundi. 
 C'est
 
l'un des domaines dans lesquels la collaboration de l'ONATOUR avec des

entreprises privdes pourrait assurer la disponibilit6 d'une grande partie de
 
ces informations pour tous les utilisateurs potentiels et toutes les
 
entreprises de distribution int6ress6es.
 

DEMONSTRATION DE SUBSTITUTION PARTIELLE : En raison des risques, rdels
 
ou pergus comme tel, qui sont associ6s au fait d'&tre la premi~re

entreprise A produire une charge de base avec une chaudire alimentde par

de la tourbe en utilisant l'une quelconque des technologies indiqu~es plus

haut, il est indispensable d'organiser une d~monstration rdussie au Burundi pour ren
dre possible la pdndtration dans ce 
segment du marchd. Une assistance au d~veloppem
 
enc, A la fois sur le plan technique et sur le plan financier, sera requise,

6tant donn6 qu'il est improbable que l'ONATOUR puisse d6velopper les ressources n6ce
ssaires au financement d'une telle d6monstration ou qu'un client industriel potentie

1 prenne ce risque sans support financier externe.
 


