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SUMMARY

In this study financed by the Sudan Renewable Enerqgy
Project, all aspects of the charcoal industry (marketing,
production economics and distribufich) in the Blue-Nile are
analysed. Both records survey and analysis were used to
furnish the recessary information.

Discussion of the marketing environment covers the
analysis of producers, traders, marketing  process,
distribution chanrels and  institutional aspects. The
analysis reveals the following:

- Charcoal production in the Blue-Nile is a highly
commercialized activity comparable to agricultural production
both in terms of scale and moncy involved.

- It is a well organized industry with a high level of
competition which is reflected in the conduct, performance
and development ot the industry.

- Marketing process and distribution show a long, complex
chain. Compared to an ideal distribution system, the
existing system is very poor (sphagetti structure), perhaps
mainly dus to the very low trade margins characterizirng the
trade in the industry.

- Generally on average, of charcoal produced on the kiln
site 20% is sold on site (packed or unpacked), 29% finds its
way immediately to Khartoum and Gezira markets, 14% S
transported tc local markets in the Blue-Mile, 34% is stored
in storage areas in the Blue-Nile in anticipation of high
price periods and 3% i, left on site for the next scason.

- Charcoal production since the 1960's is a salvage
operation that bears no or very little relevance to forest
managenient practices.  Of all the charcoal produced in the
Blue MNile in the 1984 scason, 84.5% was from commercial
production zones, defined as areas allocated to agriculture
in the future.

The  economic  analysis of the industry dealt with
production cconomics, prices, price development, investment
Charcateristies such as profile, profitability (or return on
investment) and employment generation. Analysis of these
factors indicated that:

- Of ail the production and marketing costs, labour and
transportation are' the highest, The latter however can prove
to be a limiting factor for production. Even with high
labour costs- - Tabour 2xploitation is a salient foature of



the industry.

- Prices are stable and show a distrint pattern of low and
high price periods. Collusive practice and price rings are
rare and very rnwch less than most accusations tend to
suggest,

- Charcoal investment is baced on an initial revolving
capital concept. The initial capital is estimated to be 16%
1 8 of total production and marketing costs.

- Returns on investiment are generally high and averaged
for the producers analyscd in this study 85% t 48, This is
based on returns on initial capital,

- In terms of finance the industry is dependent on a
traditional finance system typical of rural agricalture in
the Sudan, referred to as tho sheit system, Although it has
50 many drawbacks it is expected to continue to dominate.
Very little bank financing is expected to be seen within the
industry.

- The industry is a valuable employment generator. In the
production  phase alone 65,656 man-months employment
opportunities were available during the 1984 scason.

The future of the industry is constraincd mainly by the
diminishing forest resource. The supply gap is expected to
widen while charcoal demand  §; projected to rise.
Afforestation and demand management policies rate very high
in seccuring the future of the industry. With inadequate wood
supplies no technical prescription can provide the charcoal
needed.
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1-2

Objectives of the Study:

The main purpose of this study is to look into the
various issues of charccal marketing and production in the
Blue Hile Province. The following dare the mwain issues
covered by the study:

- Structure, conduct and perfermance of the charcoal
industry.

- Charcoal concessions, size of operaticns, control
systems and institutional set-ups.

- Economics of the industry and sources of finance
within the industry.

- Marketing channels and distribution.

- Future prospects and constraints.

S ]
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The study basically covered the Blue Nile Province as
one of the rain charcoal production areas in the Sudan.
Analysis of the charccal trade in Khartoum Province was also
attempted. Eeoth primary and sccondary data were compiled and
analyzed.

Primary data were made available by producer and trader
questionnaires. The survey covered a sample of 2F%L of the
producers and about E€0w of resident traders. Hon-resident
traders who are composcd of a large number of lorry owners
were not inciuded. The phenomcnon of lorry owners as
charcoal traders has gained momentum recently and represents
today a sizable portvion of the trade.

Secondary data were ccllected from Tlocal forestry
department records.



The province was divided into ten working centres for
the purpose of data collection. Table 1-1 gives details of
these areas.

Table 1-1

'Aerking Areas for Pata Collection
in Blue Nile Province

[ Arca |_Producers Sampled |  Traders Sampled

|

| Sennar } 7 9

, Abu Hugar | 6 2 |

[ wad E1 Meil | 8 - |

| Haroon [ 3 -

| [ldamazine | 2 ]

| Roseries 3 -

] Diwa 3 -

] Karkug ] 4 3

l Dinder 9 4
E1 Suki 1 6
TOTALS 46 25

The questionnaire in Khartoum covered a 25% sample of
the registered charcoal treders in the five main charcoal
distribution centres (zaribas) in existence. Fifteen traders
were interviewnd oul of a total number of sixty. A large
number of brokers has recently dominated the trade in
Yhartoum. These were not covered by the questionnaire.



1-3 Historical Development of the Charcoal Industry in the Blue
Nile:

Charcoal production in the Blue Mile as a commercial
operation began in the early thirties. At the time the area
of operations was limited to the northwest of Sennar town,
Production arcas <ince then continued to shift southward and
arce now concentrated in Haroon range 140 Km. from Sennar.

Buring t}gl_Eortici anothier area for commercial charcoal
production was opencd for concessions around Llgousi tewn in
the Dinder range. This arca also experienced a southward
shift and is now at Teast 120 Kim. from [lgousi. In the
sixties all concessions in these arcas were withheld. By
16967 charcoal production area was of ficially confined to the
south of the Roceries dam in arcas expected to be flooded by
water.  The second developmenl in the charcoal production
areas allocation is connected with agricul tural expansion and
in particular mechanized farwing.

These two_developments Lecame the sole determinants of
forest policy in designating charcoal production areas.
Conscquently, production was no longer a controlled forest
manacenent  activity. It becawe 2 salvage  operation.
Throughout the sixties and nup to  the present  charcoeal
production as a <dlvage operation canlinued to be the
underlying policy. The forestry authorities lost the
initiative to the mechanized farming planners.  Mechanized
farming itself witnesscd an urprecedented expansion during
the Tast two decades.  Expansion occurred at a much faster
rate than the absorptive capacity of the charcoal industry
for the wood raw material.  These cvents coincided with an
era of  cheap  petroleum  products. Gradual  charcoal
subslitution continued to gain acceleration with the hlessing
of the forest authoritics.

Financial constraints, low investment and institutional
instabilitly characterized the forestry sector in  the

seventies and eighties. The ocutcome of these limitations
was reflected in meagre reservation activities and continuous




asset liquidation. The latter resulted from overcutting in
response to tocal authorities' prassure for revenue and also
due to wrong farestry practice.

It is within this setting that the country was trapped
into the enerqgy crisis in 1973,  With oil prices escalating
rapidly, substitution rends were reversed and charcoal
demand experienced a  cudden junmp. By the eigthies the
fuelwood supply gap had already precipitated.

The charcoal industry itself developed into an

integrated well-organized business.  Fconomies of scale were

efficiently exploited. Within  the industry production
relations remained the same, with labour as the main means of
production. Lal:our costs continued to rise, but Tlabour

exploitation still remains a salient feature of the industry.
Recent developments in this respect 1s the formation of
Tabour cooperatives ameng some qroups of charmen, These
cases arc rare and in the absence of a credit system will
remain insignificant.

Charcoal transportation, like all other forest produce,
shifted completely to road transportation. Traditionally all
forest products were hauled by rail to consumption centres.
This explains the presence of all storage depots along
railway stations. At the time rail tariffs were viewed as a
subsidy and cet especially low on tonnage hasis irrespective
of distance. The reliability of the system was assured by
assigning special trains for charcoal transportation. DBuring
the last decade rail tariffs dincreased and the system's
reliability deteriorated to its lowest. In addition charcoal
demand and supply incrcased inmensely.  Gradually the use of
Torrics and trucks as transpert modes dominated the industry.
Large producers acquired their own transport fleet.

Raw material cost expressed in terms of royalties
expericnced a basic change as chiarccal production became a
salvage operation. Conceptually royalties in the thirties
were designed a5 @ censervation  measure. Compared to
production costs they uscd to form the wajor cost component.
Today royalties do not represent more than 9% of productio




costs.,

In the field of production technology very little
changes if any wopre oxﬁEFTEEEBIf“fﬁFBDEEBUYf-Ihu industry.
Traditional carth kilns of various hames and sizes continued
to characterize the industry, Theep traditional methods were
perfected ang highly skilled charcien run  the production
process today. Conversion factors as high as 25-30% are
common in the industry.



2- MARKETING ENVIRONMENT

The Producers

Charcoal Trade & Traders
Marketing Process & Distribution
Institutional & Policy Issues
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2-1 THE _PRODUCERS

A total number of 185 producers was recurded by the
forest authorities for the year 1983/84. This figure is
based on counting the concessions granted by the
forestry department. There are instances where more
than ocne small producer applies for one concession (each
concessicn is for 15,000 cacks) to aveid each paying the
100 pounds concession fees.  There are cases where one
big producecr has more than one concession under
different names to avoid income tax. In the final
analysis it is believed that the 185 figure covers more
than 90% of the producers in the Blue Mile today.

2-1-1 Period in the Business:

When classified by the period in the business the
survey indicated the degree of case with which new-
comers enter the business. Of the producers surveyed
46% have been in the business for less than five years.

These represent the newcommers.  Those who have 6-10
years represented only 17% while 37% have been in the
business for morc than ten yecars. In terms of

quantities produced, the latter (mere than 10 years)
produced 50% of the 1983 total production in the region.

Tang_Z—l

Classification of Charcoal Producers
by Period in the Business

Period % of totall Humber of] Estimated pro-
producers | producers duction in sacks
1983
Less than five years 46 85 1071328 {34)
5 - 10 years 17 32 504155 (16)
More than ten years 37 68 1575483 (50)
Total IR 185 3150966 (100)

Source; Own calculations - producers survey 1983.

Hote:

Figures in brackets denote percent of total
production.
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2-1-2 Tnheritance of the Business:

The charcoal industry in the Blue Nile Proviace was
traditionally a family business handed from father to

son. This trend  gradually  gave way as  charcoal
production arcas brcame wore disperse  ana moved
further southward. Hlew entreprenvere  in numbers

ventured into the industry. The newceomers are generally
Tocal nmerchants av traders from villages in the vicinity
of charceal production zoncs. Some of the old producers
constrained by firancial and liquidity limitations were
unable to cope and descrted the business.  Teday the
industry is dominated by new invesiors whose families
had no previous ergagment in the industry. This basic
change is reflected both in the toal number of producers
as well as in the quantities produced.

Tasxle 2-2
Inheritance cf the Charcoal Business
subject T wof total] Total mo. Fstimated
producers | of producers) production
N 1983 1l
Inherited the business 174 31 567174 (18)
Ventured on their own 83 144 2583792 (82)

Source:  Own Calculations - 1984 producers survey.

Note: Figurcs in parentheses denote percent of total
production.

2-1-3 Business Attachments:

Historically charcoal production was the only
busincss attachment for the majority of producers. But
as the business became dominated by new investors the

situation  changed. These  new investors were
recruited from other businesses, mainly trade. They
entered the charcoal production dindustry as a side
activity. These now vrepresent 681 of  the total

producers. In general those whe have charcoal as their
only business attachment are on the decline and they
are Timited to those who werc in the business for
more than ten years. They cstablished themselves as big



T
producers with integrated production and marketing
activities.

Tablc 2-3
Business Attatchments in_}ﬁp Charcoal Industry

Item T of total [ numbcr off Fstimated pro-
- |-no._of prog produccrsl duction in sacks
Charceoal only 22 41 9767499
Charcoal & Agricul- b4 100
ture
Charcoal & Trade 22 41 2174167
Charvcoal & Others 2 3
Totals 100 155 3150966

source:  Own calculations - 1984 producers survey.

e-1-4 Reajonal and Inter-regional Activities:

Producers sperate in only one region in a season.
Inter-regional  movement  frem one  region to  another
rarcly cocurs.  OF the producers curveyed only about 7%
shifted their production activit os from the Eastern
region to the Blue Hile.

2-1-5 Scale of "roduction:

Based on production fiqures for the last three
scasons producars are classificd as chown in the table
below:

Table 2-4
Classification of Charcoal Producers by Size
of Production

Produc- % of total producers | Averagel Production
tion c¢lass| 1980/81 81/82 8£2/83 in sacks
000 sacks
0-5 TS 31 L8 2Es 126039 (4%) |
£-10 23 29 36 29 376115 (12%)
11-70 21 21 12 18 504155 (16%)
20-30 15 9.5 z1.5 15 630193 (20%)
31-54 G 0 Y 1 126039 (4%)
50-100 & 9.5 5 7.5 882270 (28%)
above 100 0 0 ? 1 504155 (16%)
Totals 100 100 100 | 100 3150966 (100%

Scurce: Own Calcultations 19€4 Producers survey.
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Table 3-2 above warrants the following comments in so
far as the producers are conderned:

Firstly:

The degree of variation present in the industry from the
very small size producers to the very big ones.

Secondly:

The bulk c¢f the producers fall within the range of 5-20
thousand sacks/year production class. {75.5%) However thesc
producers in 1983 <eason produced only 322 of the total
production.

Thirdly:

Kthough there ¢ a general trend towards large
production classes above 20000 sacks/season, inconsistencies
are common. These inconsistencies are triggered mainly by
delays in  the charcoal season during periods of good
aqricultural harvest.

Fourtaly:

The decade of the ceventies witnessed a boom in the
industry that attracted Tlarge producers, e.g. Sharaf
International.  The business as integrated production and
marketing concern was firmly established.

Fifthly:

Proaucers above the 31000 sacks represented only 9.5% of
the total number of producers. However production-wise they
supplied 48% of the "otal charcoal produced in the Blue Nile.

The structure of the charcoal producers as revealed by
the survey, shows a well-organized industry. The degree of
competition has been maintained high cnough to balance its
development.  This structurc was clearly reflected in the
conduct and performance of the industry particularly in as
far as the utilication of economics of scale and returns on
investment is concerned. The structural impact on these
aspects will be reviewed in more detail in later sections.
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2-2 CHARCOAL TRADE & TRADERS

Active charcoal trading constituted a profitable
business both in the Blue Hile {producing centre) and
Khartoum Province (consuming centre). The survey
carried out covered the majority of traders in the
Blue Nile but for Khartoum only 254 of registered
traders have been covered. Unregistered traders or
brokers who now dominate the trade in Khartoum werc not
covered.

Khartoum represents the final link in the charcoal
marketing chain for the bulk of the Blue Nile produce.

In the twenties Khartoum charcoal needs were
relatively low and were met completely from surrounding
arcas. At the time animate power (donkeys & canmels)

was used for transportation of charcoal. Charcoal
trading itself as a business was mainly a direct
consumer-producer  trade. Few retailers were also

observed. With increased charcoal demand supply arcas
shifted further south and northwards decp into the Mile
province, north of Shendi town. As supply areas became
rather distant, the Nile river transport began to assume
a leading role in charcoal transportation.  Producers
and consumers were further apart and the need for
wholesalers and retailers both at the production areas
and the consumption centres became an important element
in the charcoal trade. thassala and the Blue Nile were
assigned by the policy in 1932 as the charcoal supply
arcas of Khartoum. Frovision of railroad facilities
was ceemed necessary for policy implementation.  Rail
transport by the carly forties assumed the leading role
in charcoal transportation. [t is during this era when
charcoal production areas became even more distant that
the charcoal trade where wholesalers and retailers were
involved became firmly established. By the sixties and
seventics rail transport gave way to road transportat-
ion. This had an impact on the charcoal trade.
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The most important effects are:

- Development of the charcoal trade as an integrated
business where traders acquired their own transport
fleet and were also involved in financing charcoal
production to secure supplies.

- Recently both Torry drivers in the preduction areas
and brokers in the consumption centre began to form an
increasingly important link in the marketing chain.

Through its history charcoal production, trade and
marketing remained essentially a private sector
activity. The role of the public sector was confined to
the allocation of production zones and controlling
movement of the produce across the country. However up
to 1973, the Forest Department traditionally kept
strategic charcoal reserves in its Soba depots in
Khartoum. These reserves were used to overcome scarcity
periods and used also as a market buffer. After 1973
this policy was abandened. By then Khartcum provincial
authorities and the Ministry of Trade assumed the
responsibility of tne charcoal trade in the capital.

2-2-1 Structure of the Charcoal Traders in Khartoum:

Charcoal traders in the capital as rcvealed by tne
questionnaire were found to have a well-balanced
competitive structure that managed to keep the flow of
charcoal into the capital continue uninterrupted.
Results of the analysis were shown in tables 3-5 & 3-6.
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Table 2-5

Characteristic Features of Charcoal

Traders in Khartoum

| Character | No. of | % of total] % of total |
traders| traders trade
. Inheritance of the Business
- Inherited the business 16 27% 29%
- not inherited 44 78% 71%
. Producer-trade Customer relations:
- deals with specific producers 23 38% 49%
& consumers
| - Have no specific producers | 37 62% 51%
| or consumers
l
[ 3. Producer Financing
| - Involved in financing producers 7 12% 16%
| - No financing is attempted 52 87% 682
| - Own production 1 12 16%
I

Source:

1984 Khartoum Traders Survey.
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2.2.2 Supply Source to Khartoum:

Traditionally castern and middie regions were the sole
suppliers of Khartoun. The seventies, however, witnessed
north Kordofan as an active supply source to the detriment
of the relatively fragile resource base. Results of the
survey have shown the Blue Nile Province as the leading
supplier for 1983/84 scason. Of the 19 traders surveyed, 16
identified EBlue Mile as their supply area. In terms of
quantities traded in the sample this is SU% (see table 2-7).
Although the Bluc Hile is the main supplier the 90% figure
should be taken with caution. The survey did not include
brokers and lorry drivers who ship consignnents directly from
source to retailers or consumers. As we will see in chapter
4, Blue HNile production covers 46% of the consumption of
Blue-Nile, Gezira and Khartoum. This is based on HNEA per
capita consumption figures of 2.59 sack/year and a 5.7
million population figure.

Table 2-6
Charcoal Supply Sources

| source of | ho. of traders| QqQuantities | % of total
| supply | surveyed | in 10 3sack]  trade
l | | |
| Blue Nile | 13 | 319 | 90%
| Other regions | 3 ] 23 | 15% |
l l | | |

Source: Traders Survey - 1984

2.2.3 Trade in Dlue-Nile:

The Blue Hile as a production centre is dominated by
wholesalers as an important link in charcoal exportation to

other regions. Resident traders (i.e. wholesalers) are
relatively few who managed - throughout the history of the
industry-to build a marketing base. However recently the

trade 1is gradually being taken by non-resident traders.
These are lorry and truck owners who during slack scason pick
charcoal trade as a business. The survey made covered only
resident traders.
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Wholesalers surveyed on average trade in sack/trader
during the scason. Wholesalers gencrally buy their supplies
on town delivery basis. Occasionally cases exist where they
buy on site oi production and incur transport cost. They
sell to consumers, local traders and outside traders (mainly
in Khartoum), Distribution of trade through these channels
as revealed by the survey are as follows:

Outside traders 72%
Local traders 13%
Consumers 15%

2.3 Marketing Process and Distribution

Charcoal produced in the Blue Nile passes through a
long complex marketing process before it reaches the
consumer, The schematic diagram below summarizes reuslts of
the survey made:

Schematic Presentation of Charcoal
Marketing Process in Blue Nile

_LEQle sold on Production site |
| [ packed or unpacked

|
| (142) [ packed and transported to |
| [ Yocal Market (in 8. H.) |

Charcoal | (29%) | Packed and transported to
produced at ]_ outside Market. Fht & Gezira
kiln site |

(341) [ Sent to Depots rtor storage i
anticipation of higher prices|

[ (3%) |Left on site to next scason I
j.c. after rains (stored) |
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Distributions channels are even more complicated.
Compared with an ideal distributien system (sce Fig 2-3) the
existing distribution system is very abnormal, (spaghetti
diagram)  where  producers, wholesalers, retailers and
consumers arc both directly and indirectly connected. This
is perhaps ¢ reflection of the relatively low trade margins
within the trade {Chapte: 4).

At the producer's Jevel in  terms of quantities
produced, distribution to wholesalers, consumers, retailers,
producers and brokers table 2-7 reveals the results of the
survey carried out.

Table 2-7
Distribution of Charcoal Produced

Subject Quantities channelled te as
of total production

|

|

|
| Wholesalers I 69% |
i Consumers | 131 |
| Retailers | 12% |
| Producers ! 4% |
| Brokers | 1% }
l l

Source: Own calculation, Producers Survey 1984,
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Ideal Distribution Channels

Production Site

| Big Zariba | Wholesaler 1
ﬁEEEEE'Zarigi] Wholesaler 2

B .

| Small Zariba Wholesaler 3

[ and Shops | or retailers

L
I | |
l I [

| _Individual Customers |
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Actual distribution Channel
In the Charcoal Industry

g pProducers
| T N

|
l

Depot ]
l
|
I :
| Big Zariba r
l
|
SN N

| Hedium Zaribaj

| smal Zariby
| and Shops _ |

L :
| l I
l l I l\/

| Individual Customers

Fig 2-3 (a)
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Schematic Representation of
Charcoal Distribution Channels

l l
| |
] | Broker |
l ’
l |

| __Samsar |
| Produce: Wholesaler | (RcLaif%j_ﬁ__ Consumer

l
l

|
]
N
. -

Wholesaler | Retailer]

_,ﬁl |

Consumer|

|
l

]——Brokcr ]
l Samsar [

Fig 2-3 (b)
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-4 Institutional and Policy Issues

2.4.1 Charcoal Production Palicy in Blue-Nile:

The national forest policy of 1932 iddentified the
Blue Hile as one of two main charcoal supply areas. It is
carmarked to supply both Ehartoum, Gezira and Hile Provinces
an arca today of a total populaticn of more than 5.1 wmillion
including ©HP. The  policy  assumed a  sustained  yield
managerent system of ¢xisting recerves on the one hand, and an
active forest reservation on the other to widen the resource
base as population increase. However as early as the 1960's a
basic shift in that policy was forced upon the forest
authoritics. With high  expansion  rates  of  wechanized
agricelture, charcoal production became a salvage operation.
Arcas for charcaal production arc categorized as follows:

- Commercial Production Areas:
These are areas that are planned for future mechanized
agriculture.

- Mechanized Farms:
These are arcas alrecady allocated for mechanized
agriculture activities.

- Small Holdings (Bildat):
These are small plots of 20 - 40 feddans allocated
traditionally for families to crop their own needs.

- Forest Reserves:
These areas remained outside charcoal production zones.
Only recently has charcoal production been practiced in
these arcas.  They in the recent future, will form the
remaining areas for charcoal productian.

In toims of percentage quantitics produced as seen in
table 2-8 below, commercial production zones played the
biggest role (£4.5% of total).



|
|
I
|
l
I
|
|
|
l
|
|
|
!
|
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Table 2-8

Classification of Production by
Category Arcas (1983/84 Scason)

Category Arca % of © total|
total sack |
produce£$‘

1. already allocated Agric. - 13.1%

l
l
|
|
l
schemes. |
- own schemes |
- other people's schemes | 12.6%
I
|
|
|
|
l
l

2. Small Holdings Bildat

3. Forest reserves

4. Commercial Zones 84.5%

|
l
|
|
| l
| |
| |
| |
| |
[ 2.4 |
| l
| |
I l
| l
l L

Source: Own calculations based on 1984 survey.

It owmust be stressed at this point despite the fact that
almost all charcoal production activitics are concentrated in
mechanized crop  expansion arcas, yet vast resources are
actually wasted being burnt into ashes prior to cropping. An
example of =ueh wacte and its scale can be scen from two
schemes which up to Lhe year 1984 cleared 693,000 feddans by
burning tree cuver Lo ashes. Using a very low production
figure of 30 sack/feddans, this means a total loss of 20.8
million <acks or an equivalent £ 145 million pounds. 1t i
such activitics during the last decade which accelerated the
diminshing of the tree resource base. In the Blue Hile,
Gaafar (1964) estimated complete clearance by 1987.  (Paper
submitted to MNational Lnergy Plan).

%)

Pl
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The main production locations in the Blue Hile are
Haroon, Pinder ard Had-EINeil as shown in table 2-9 helow:

Table 2-9
Classification of Production by Location
Blue Nile 83/84 Scason
| Locality | to. of Producers | % of total production
vworking in sacks
| Dinder | 67 | 28.5% |
| vad £1 Heil | 30 ; 27.5% |
Harron 44 29.0%
Roseries 30 7.9%
Abu-Hugar 14 7.1%
| TOTAL 185 100

Source: Own calculations based on 1984 survey.

2.4.2 Charcoal Concessions Procedures

Charcoal production concessicns are issued by forest
authorities.  Arcas open for concessions are identified by
forest authorities well in advance of the season and
circulated to all producers.

On application producers are issued with concessions
specifying arca of operations, size and period.

The minimum size of concessions granted in commercial
and mechanized farm production zones is 15,000 sacks.
According to exisiting forest authorities' estimates, this
covers an area of 500 feddans (30 sacks/feddan). A recent
SREP study cstimates the area, under existing Bluc Mile
conditions, to be only 250 feddans. A concession fee of &
100/concession is collected. Instances when actual production
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ex:eeds 15000 sacks another application for a concession must
be filed and another £ 100 fee is due (i.c control by units
produced and not area).

In forest reserves, {in very few instances)
the crop is sold standing for concessionnaires and producers
are asked to bid for alrcady identified blocks.

Concessions far  charcoal production in  small
agricultural holdinge have a lengthy procedure where hoth
Tocal and forest autnorities are involved. Each farmer nceds
to submit an application to the forest authorities augmented
with necessary documents from local authorities related to
lTand ownership. Once an application is filed, a forest ranger
visits the site to estimate expected production. 0On the basis
of this estimate the concessicn is granted after paying a
nominal fee of £ 55. This system however has never been well
administered. The two main constraints being:

- Unavailability of transport facilities to forest
rangers.
- MNearness of these sites to villages
and consumption centres hence tendency of overproduction.
These areas represent the main source of 1i1licit charcoal
production. Their production is heavily concentrated during
the early periods of the season. To scme extent, there is
evidence that production from these areas tends to bring
prices down during price pcak periods to the dislike of other
major producers. Increasing mechanization even in these small
holdings, resulted in arca increases and became another
emplanned mechanized agriculture schemes. Concessions for
such areas since 1984 season were withheld by a regional
ministry dircctive.

Once production is over each producer needs to acguire
removal passes to transport the charcoal he produces. Rewoval
passes are issued showing quantities and destinaticn of
charcoal. A royalty fee of £ 0.30 is payed per sack for all
charcoal produced irrespective of producticon zone (i.e.
commercial, reserve or otherwise). Instances where charcoal
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is to be stored in the various depots in the region a storage
fee of £ 0.06 collected by the local authorities. The
preducers arc btound by law to declare to forest authorities
quantities stored and their location.

Check and control paints along transportation routes
are administered by forest authoritics. This is besides the
regular police routine checks along the main routes. Any
Charcoal transported without a removal pass  according to
forest laws is usually confiscated Ly ccurts.

The concession system as described above has heen in
operation since the ecarly thirties. Despite the common claims
of illegal production the system has performed  reasonably
well,

Reference to production area and product movements
forestry records based on removal passcs leaves so much to be
desired. In this respect »ecords from removal passes can be
very misleading. Alsc, more so than not arcas of production
specified in the +cmoval passes arc not where production
actually took place.
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3- Economics of Charcoal Industry

3-1 Production Costs:

Amongst the elements of production costs there is very
limited variation from one area to another. These variations
reflect differences in labour and burial requirements for
sites where the soil texture is not suitable for earth kiln
production.

Analysis of production costs as revealed by the
producers survey undertaken gives the following averages:

Table 3-1
Average fosts of Production {1984)
.S/Sack Produced

| Cost element Cost in L5/Sack ¢ of total cost

l

| Labour 1.510 + 0.24 ‘ 73

| Water 0.220 + 0.06 11

| Foreman 0.170 + 0.04 8

| Agent* 0.106 + 0.068 5

| Burial++ 0.070 + 0.021 3

|

| TOTAL | 2.078 + 0.429 | 100 |

| | l |

Source: own calculations ~ Producers Survey 1984

* As a cost many small - medium producers actually do
vithout.

*% Appesrs as a cost in special site conditions.

Labour costs represents 73% of the total production
expenditure - this dees include both the costs of foreman and
agent which can be considered as administrative costs. Such
costs should not be taken as a high Jabour cost situation.
As the analysis of recturns on investment in the industry will
show in later scctions, Tabour exploitation within the
industry is common practice.
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The supply of labour is « function of the agricultural
season.  During good harvest years supply of labour is a
constraint to the extent of delaying the starting of the
charcoal scason. In contrast, during bad agricultural
seasons the scason starts as early as September or October.

3-2 Marketing Costs:

Yarious cost elements fall under this heading namely:

- Royalty and local taxes,
- Transport costs,
- Packing and handling, and storage.

These cost elements however are not necessarily
included in every situation. This is a function of the point
of sale along the marketing chain. There are instances where

the produce is sold on the kiln site unpacked (without
sack). In cuch cases all the marketing costs including the
royalty is levied on the bpuyer. Table 3-2 below gives
average values for the marketing cost elements:

Table 3-2
Average Marketing Costs
LS/Sack 1984

| Cost Element Cost LS/Sack 1 of total cost
| Royalty & taxes | 0.30 +0.140 | 9 |
| sack | 0.558 + 0.048 | 16 |
| Packing & handling | ©.296 + 0.061

Transport to depot | 0.440 1+ 0.160 12

Guarding 0.630 + 0.030
, Losscs & Depreciation 0.070 + 0.006
| Transport to Khartoum | 1.800 + 0.250 | 51
| TOTAL 3.527 + 0.535 100

| | T
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The variations in the marketing cost elements with site
is Timited except for transpert which constitutes up to 63n
of the total marketing expenses. Transportation costs
exhibit great variation with the distance of haul botween the
sale point and production site. With the charcoal production
zone  continually cshifting southwards further away from
consumption centres transport costs will continue to assume the
biggest rele in costs and can prove probibitive. Its impact on
pricas will be discussed in section 3-4-2,

Royaitics throughout the regicn are the same and are set
gencrally lew and have no relevarce to veplacement or resource
costs. As charcoal production becowes o practice in forest
reserves royalties will begin te assume higher values to
reflect resource costs.  The dmpact that this will have on
prices is discussed in section 3-4-2.

Local taxes on the other hand varied extensively from
as low as zero in seme arcas to values as high as LS
0.50/sack in others. This phenomenon has put some producers
within the province at a great disadvantage. lHowever this
year the regional government directed all local councils to
abandeon all tax-laying practices in an effort to design a much
more ccherent and integrated tax systen.

3-3 Total costs

Total costs arc simply the summation of production and
marketing costs. As the marketing costs vary with sale point
various values of average total costs are compiled in table 3-4
to cover possible cale points existing within the industry
today.

Table 3-3
Average Total Cost of Charcoal Production
and Marketing (1984) 1.S/Sack

Point of sale | Production Marketing Total
} cost | cost | cost
Production site without sack* | 2.078 | 0 | 2.u78
Production site with sacks** | 2.076 | 0.858 | 2.936 |
Local market or Depot**+ [ 2,078 | 1.298 | 3.376 |
Khartoum wholesaler | 2,078 | 3.527 } 5.605 }
| l
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Source: Own calculations - 1984 Producers Survey.

* Cven royalty in this case is paid by buyer

** Both royalty & sack are to be added. 0Often an extra 0,10-
0.07 need to be added for packing.

Ak An extra LS 0.00 needs to be added when produce is stored
as a tax levied on storace.

3-4 Price and Price Development

The charcoal industry has developed an infrastructural
base and  organizational structure  which  help price
stablization. In the Blue Hile the authorities had no reason
to practice any intervention through price requlation.  [Price
requlalion hewever has been practiced by Fhartoum provincial
authorities sohetimes ol a disadventaoe te the Blue Hile
rroducers. Such interventien at times causcd scarcity of
charcoal in bhartous. Regulated prices were also subject to
continuous clanges and now are almost abandoned or never
administered.

3-1-1 Efiﬁf Patterns:

Throughout the history of the charcoal industry, charcoal
prices have shown a typical pattern of a period of low prices,
(March - June) interchanging with a period of high prices (July-
January)

Tewards the end of the charcoal production scason (March-
June) producers forced by their urgent needs for liquidity to
settle labour accounts bring more supplies to the market in
excess of demand and the price gradeally drops to reach its
lowest during April - May.

As producers settle Tabour accounts they begin to store
their produce for the higher price period. With the advent of
the rainy scason, prices start to rise again. Only producers
and treders who have depots along accessible roads haul
charcoal to the market, and demand grows gradually in excess of
supply. By the end of the rainy season (October) when ail
roads become reasonably accessible more of the stored charcoal
find its way to the market. However guantities stered are
already running low and the new producticn is still two months
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away. It is this period (Hovomber-January) when  charcoal
prices reach their peak.,

Beyond these typical patterns changes are rare. To
happen they are either triggered by distribution bottlenecks or
delays in the ¢Yarcoaj production scason. The latter results
from Yonger Yancur engagement in agricultural harvesting and is
usually reflected in the prolongation of the high price period
deep into February and March.

Distribution  bottlenccks are  mostly  attributed to
transportation preblems. During  periods  of petroleum
unavailability the flow of charceal to khartoum is interrupted
and a temporary scarcity situation develops. This js ucually
mace worse by the fact that this always coincides with low
supplics of Buta-gas. Price increases as high as 20-25% are
cammon under the circumstances.

Collusive practice and price rings arc shown by the
survey to be rare and are definitely less than most frequent
accusations tend to suggest. Easy entrance into the industry,
the urgent need for Tiquidity and the revolving working capital
(initial capital) characteristic of the investmant are all
working against any functional collusive practices.

Average selling prices as revealed by producers and
Khartoum traders,

Surveys for 1983/84 season are given in teble 3-4 below
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Table: 3-4
Average Selling Prices
LS/Sack
- location and other Descriptions Price in LS/Sack

1) site of Production:

- without sack 2.33 + 0.20

- with sack 3.38 + 0.15
2) Depot-Blue Hile 3.98 + 0.40
3) Khartoum Province: (See Annex)

- Abundarcy Period to wholesaler 1 6.10 + 0.14

- Scarcity Period to wholesaler 1 6.90 + 0.10

- Weighted Average Price 6.28

- Average Price to retailer 6.71

- " " to consumer 7.50

- Official Price/sack " 7.00

- Average to consumer by Malwa 9.00

Scurce: own calculations based on 1984 producers and traders
survey .

3-4-2  Transportation and Charcoal Prices

The rising trend in charceal prices 1is generally
attributed to increases in transportation costs. There is a
strong relationship between charcoal prices and distance of

haulage . In terms of sack/km costs values on average
are LS, 0.007 for lorries, LS. 0.004 for trucks and LS. 0.003
for raijl.

However as far as reliability is concerned trucks and
Torries proved much morc reliable than rail transport in recent
yecars.
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Table 3-5
Charcoal Transport Cost per sack per km
in L.S.
|Distance ‘ Lorry Truck Rail
|
| 100 | 0.005 | 0.003 | 0.003 |
| 460 | 0.010 | o0.004 | 0.003 |
| 300 | o0.000 | 0.003 | 0.003 |
| au0 | o0.010 | 0.004 | 0.003 |
| l | ] |

Source: Calculated from 1984 producers survey figures

NOTE: Lorry Load = 150-200 sacks
Truck '.oad = L00-600 sacks
Rail vagon load =  500-C00 sacks

3-5 Investment Characteristics of Industry

The industry developed from a single man's operation,
whose investment needs are only human effort and an axe, to a
large-scale well-oryanized industry. In general it bears
great rescmblance Lo traditional rural agriculture but the
two are far from identical.

The outstanding features of charcoal investment are its
high 1labour intensity, short-1ife gestation, seasonality,
revolving initial capital, systems of finance and high
returas.,

3-5-1 Revolving Initial Capital & Labour Relations:

Unique production relations exist between the investor
and labour (means of production). At the start of the season
the investor offer his labour an advance payment which is
repaid as the latter beging to produce charcoal. The process
of repayment and advances continues throughout the first two-
thirds of the investment 1ife (4-5 months). Towards the end
of the investment 1ife when production peaks, Tabours' credit
from charcoal produced ecxceed the advances SO far debited
against him. Thus labourers shift from a situation of
borrowers to lenders.
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Throughout the investment 1ife, as produce is sold
returns are reinjected into the business. The investment can
thus be described as self-financing where initial capital
(working capital) is allowed to revolve through reinvestment
of returns and mutual borrowing/lending between investor and
Tabour all along the process. Despite all  inherent
drawbacks, this intricate system has been functioning all
throughout the industry's history.

IEE,QUIYEEPQI:fL.Ei§ﬁ iz at ite highest at the beginning
of the season when he advances labour their first credit.
Labour desertion et this stage s one of the biggest concerns
for investers.  The system has generated various safeguards
in the forn of agents and foremen whuce sole employment
purpose is to minimize desertion., As  production season
progresses towvards its peak; desertion risks are neutralized.
Labour, the main risk e¢lement, becomes : creditor. A new
element of risk has recently been observed at this stage and
involves selling charcoal produced at the kiln site without
investors' knowledge.

The initial investment required in the business averaged
16n + 6 of the total costs of production ane wmarketing.
Figures as low as &2 and as high as 30% arce experienced.
This is a function of scale economies but more so a function
of labour productivity more labour needs to be recruited and
thus more advances will be made. Table 3-6 summarizes the
calculation of dinitial capital requircments for 16
producers.
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Table 3-6
Calculation of Initial Capital
Requirement

Iroducef Total | Total I Initial Capital] Initial Capital I
0. | production costs 1S, J necds 1S, Jas % of total costs
I
] | 7500 I RREIA I 2000 I 13%
2 | 25000 I 76000 | 1eeso | 16
3 | 10Uty | 60360 | cauo | 1
4 | 12500 | adces | 7350 | 16%
5 | 23000 | 9361 | 21330 | 23%
6 | 26500 | 84535 | 1499 | 185 |
7 | 7500 | 2a056 | 3275 | 13% |
8 [ 7021 | 22186 | adey | 20% |
9 | 2000 ] lllIO | 1968 | 184 |
10 | 55000 | 297193 ] 25600 | 9% |
1 | 1560 | VLH | 755 | 17%
12 [ “lucu | 99170 | 7994 | &k
13 | 5000 | 17900 | 5300 | 30%
14 I//o | 385650 | 117616 ] 30%
15 | &uto | 27900 | 3660 | 13%
_lb [ 37¢00 [218300 | 17404 | 8
| | I I
| I | | 10+ 6 I
I I I | |

Sourc : Own calculation based on 1984 survey.,

3-5-2 Investment Profile

The charcoal industry is scasonal with an average life of
8-12 months.  The first cight-month represent the producticn
cycle and the rest s the storage and marketing period.
Marketing during the first cight months period is alsoc very
actlive. Table 37 below gives a general  summary of  the
investment profile in the charcoal business,
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Table 3-7
Charcoal Investment Profile

[ Period

_ Activity

| Hovember

- applicaticn for a concession submittod

- concession granting

- avail dnitial capital, advance labour to
start

- ewphasis on small Kilns

- repayment & advances {(reinvestuent)
continues < produce is sold.

|
l
l
|
l
l
!
|
l
|
I
I
|
|

|

|

l

i

|

I

l

l
Fc.-March , - Larly production frem wmall kilns

|

l

|

l

April-May |

l

|

I

- Peak production ceason

- charcoal prices at their Jowest

- labour bills accumulate

- pressure on dnvestor for liquidity to
settle Tabour accounts - approaching end

t caNe
LI SN

l

|

|

|

|

|

I

‘ |
- dnmediate sclling (high price period) l
|

I

|

l

l

l

i

>

oo
(o

- storage starts

June - cnd of production
- final settlement of Tabour bills ’
- produce in excess of liquitidy needs

hauled to depots for storage, ,

|Ju1y~Hov. | - Rainy season

] ! ~ charcoal production virtually ceases

| | - charcoal marketing continues

,HOV—DOC. ] - start of the next scason

3-5-3 Sources cf Finance

sources of finance for the charcoal industry include

basically the fullowing main scurces:

- Own financial resources
- Bank loans,
and the Sheil system,
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In general big producers depend either on their cwn
resources or to a lessecr extent on bhank loans to finarce their

investment.  Small - and medium-size producers on tie other
hand are dominantly financed through the Sheil system.  Sheil
is an arabic word meaning  to carry. The system s

traditionall: used for rural agricultural investment financing
all over the country and is not unique to the charcoal
industry. Basically charcoal traders or wholesalers advance
cash loans to producers (investers) in anticipation of payment
in kind. The incentive for extending credit by wholesalers is
the supply of charcoal during the peak production season when
prices are at their lowest. The producer (investor) is further
disadvantaged by selling the rest of his production to settle
Tabour bills which usually accumulate towards the end of the
season. In the final analysis producers' return on investment
are lowered. In most cases potential storage in anticipation
of higher price periods under such financial arrangements is a
remote possibility. The system however continued to be viable
under the absence of other credit facilities. Most producers
prefer credit arrangements through the banking system. But in
the absence of some form of collateral the Sheil system will
persist as the most feasible source of finance.

Cases exist, rarc they may be, where the Sheil system of
finance is based on a posted price for the charcoal exprcted at
the production site. Post prices quoted arc aften very low and
hardly cover costs. This version of the sheil system s now
almost abandoned. As charcoal became a scarce comodity posted
prices started to assume higher valucs.

3.6 Profitability and Income Generation

Profitability within the industry can be expressed in
terins of return on investment for producers and trade margins
for charcoal traders.

J-6-1 Return on Investment

Investment  generally  refers to initial canital
requirement. It is very rarc that investment is ascribed to
total costs. (See Investment characteristics 3-5),



high.

been given,

In this context return
For the 16 producers in the survey where cnough data has
on average returns are estimated to be 85
Yariability between producers

can bec seen from table 3-8.
variations in labour costs,
sale price.  Becaus

{see chapter two) various prices
are  bui

along

the chain

profitability.

costs

it only

situation s very
reinvestment of revenues as they are gencerated during the vhole
production scason.

Table 3-8
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on investment

in this

is generally very

+ 48%.

aspect is very high as

Such variability is due mainly to
productivity and more

so to the

¢ of the complicated distribution channels

misleadin

depending on the point of sale
1t into

the calculation  of

5%.  However this in

7 since

there is a

Retur on Investment for a sample
of Charcoal Producers
lue Nile 83/84 scason

the
continuous

When return on investment is expressed in terms of total
reached 12% +

actual

|Size of Investment] * LS. Het LS. Return on Investment
lProductior Initial A1 costs initial A1l costs
|(sacks) capital on]y{ Revenue | capital only
| 7500 2000 | 15000 3750 180 25
| 25000 | 12250 70000 | 11500 94 15
| 10600 | Gaou 60300 4700 73 8
|12500 | 7350 | 4q625 | 5375 | 73 | 12

| 21330 | 93clo | 7015 | 33 | 8 |
| 26 | 14996 | 64535 | 8215 | 55 | 10 |
| 7 | 3275 | 24656 | 1594 | 49 | 7 |
| /0?1 | 4488 | zeteo | 3089 | 69 | 14 |
| 2000 | 1968 | 21980 | 2020 | 103 | 9 |
| 55000 | 25600 | 297413 | 20190 79 | 7
| 1500 755 4425 | 600 80 | 14
| 21000 7994 99170 | 16830 211 |17
| 5000 5300 17900 | 2600 49 | 15
| 72000 | 117616 | 368080 | 63994 54 | 17
| &ovo [ 3660 | 2792¢ | 2 450 | 68 | 9 |
| 37000 17404 218300 | 12 74 | 6
| Averages | 15774 93506 | 1 J4Jl 4.5 |12
l | I | | x4 | x5
l | l | l l I
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Source: Own calculation based on 1984 producers survey

3-6-2 Trade or Profit Margins

Profit or trade margins are in general a function of
purchase and selling prices. Both prices are affected by a
number of factors that cause them to vary. The main factors
are:

- Location of first sale.

- Lxtra costs incurred before selling

- Period during which transaction ocurs i.c. scarcity

versus abundancy.

- Point along the distribution chain where the transac-

tion occurs i.e. wholesaler 1 to II or I to consumer
etc.

Based on tables 3-3 and 3-4 a spectrum of trade margins
are calculated. (See table 3-9). The very large variations in
these margins offers one explanaticn to the complexity of the
distribution system that cnvolved in the trade away from an
expected ideal distribution system,

Table 3-8 is calculated on the assumption of a
wholesaler, (referred to as wholsaler 1) buying charcoal from
the producer at various locations (varying from production site
to Khartoum). His profit margins along the actual chain 12 is
then calculated. These margins along the chain varies from a
Toss to a maximum of 28%.
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Table 3-9
Trade or profit margins in the
charcoal trade as a percent

lL.ocation of lst. transactiot
between producer and
wholcsaler [

Margin which vhelesaler T osells to as @

11 | Average
wholes u]ell
11

wholes ale] weishted® | Retailer | Consumer

"

. Khartoum

-
|
|
l
.
1. Production site unpocked | 4 - 1%
2. | 1
3. Depot
: o
5. Blue-tlile Trade |

l

|

| 144 19 -
| 4 10% 16 -
l

|

{

l
I
I
A | e | 13 -
|
l

|

|

|
" packed 124 |
1

24)-11%

(-36%)-104f 1.5-

I

{See tablef 3-¢

284
200 |
211

L
23%

Source: Own calculation based on tables 3-3 & 3-4

*hote: wholesaler 111 is hypothetical and based on a weighted
average calculated from actual trade in Khartoum.

Wholcsalers in the  Blue  Mile on  averace  reap
compartively higher profit margins when cowpared to bhartoum.
Whereas the weighted average for Fhartouwn is as low as 9%, for
the Blue Nile the swrvey shows an o average of ol Sennar
wholesalers have shown the highest trade margins (19%) while
Dinder trades the lowest {(14%).  The high margins for Sennar
can b explained by the very high percentage of charcoal these
traders deal directly with consumers (46% of their total
trade).
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Table 3-9
Analysis of Trade and Trade
Margins in Blue Nile
(Wholesalers)

Location |_% Channel of Trade ]PurchasJ— selling | profitl profiy
| Cutside Local | Consumers |price & price | LS. | margin]
| traders [extra | | | %
| | l [ costs | | |
I i l [Ls. | | |
! I l | | | l
[ aoe | 4w | 46% [4.533 | 5.410 |0.877] 19
Poose | 52 | 0 | 5.800 | 6.650 |o.e50] 15
'J_Q‘:_ml"?}%‘&__l 0 __|s.la0 | 5875 0736 14

I l |
[ 72c ] 13% | 1s¢ [5.158 | | 0 zszoi 16

Source: Cwn calculations bLascd on 1984 Blue-Mile trades
Survey.

2-6-3 Income and Lmpioyment within the
Charcoal Industry

Income within the industry and employment are gencrated
right from production phase to the marketing and distribution
phase. In this study we will attempt to throw some light on
both parameters (income & cmployment) only at the rroduction
phase.  Lven at this phase the caloulations are limited to the
Tabour dircctly invelved in the production process.

Labour involved in production during 1963 season in the
Blue Hile arec cstin.ted to bLe €.5L0 man-menthe (i.e 10976
employment cpportunitics for 6 menths).  This estimate is based
on an average labour productivity of 2067 sacks/labour/season
and a rctal production of 3,150,000 sacks  throughout the
SCdSlI . Other  cnployment  opportunitics  are  provided in
administration, supervision (overheads), handling and
transport, storage, markceting and distribution.

Expressed in terms of gqroass income; an average labourer
in charcoal production receives o total LS 429 + 150 per season
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(i.c 6 months). This is equivalent to an annual income for a
Tabourer receiving minimum wage in government service today.
The estimated gross income is cquivalent to t5 1.49 tYabour
cost/sack {figure comparcs very well with tahle 3-1 even though
Tt is derived differently).  Thus the total incomc accruing to
Tabour in the Bluc-Nile reached a figure of 1.5, 4.7 million in
the 1983 scasen.

Yovestors' pet annual dncome is estimated to be LS. 0,522
+ 019 per sack. For an average producer in Blue Hile
producing 20003 (high varability + 19946), this means an
average net annual income of LS. fb,ﬂﬁ?. Total net annual
inceme accrued to investors in 1983 based on these estimates is
around LS. 1.6 million., It is thus very ¢lear that charcoal
production has always been a signifizant employer and income

goverator for rural people in the Blue MNile.
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4- 1 Production Constraints

Charcoal production in the Blue Hile cxperienced a large
scale growth during the last 40-50 years.  lburing the Jast
decade (1974 - 1983) production alwest tripied from 1,184,228
sacks ananually to S,H0,960 sachs.  with diminishing resource
base  and nereasing distances,  formidable conctraints  are
continually endangering thc industry.  Producers surveyed list
the fcllowing as the most critical constraints under Bluc Hile
conditions:

- Labour descrtion,
- Fuel supply at oificial prices,
- S0l Lexture and hurial requirement.,

The impace of these cosntraints is already showing in the
continuous rise of charcoal prices (Sce Fig 4-1). These trends
will continue to dominate the industry and future prices are
expected to shew rapid riser,

Both producers and farest authorities in Blue Hile cxpect
these constraints Lo becemoe continually more pressing with
time.  Ina reply to charcoal production prospects, G614 of the
producers saimpled intend to shift to ancther business as soon
as possible. 290 of the producers he.ovir still argue that
charceal is @ geod business and have no intention to desert the
business.
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Table 4-1
Charcoal Production Con«traints
in Blue Nile

| Factor Constraint Ho. of pro- | Rating
| . ducers referring

l to constraint |

|

| 1. Labour Desertion 2i { +
| 2. Fuel supply at official price ] 14 l +
| 3. Tree cever | 14 | +
| 4. Roads & infrastructure 13 | "
[ 5. Soi1 texture & burial problems 11 | --
| 6. Water distance 5 0
| 7. Rail Transport Cost cxclation 2 0
[t Pasturalists-Farmers conflict 4 --
|9. Remotencss 4 0
]lU.Sparc-pnrts costs 1 0
|11.Ahundnn6u of agricultural crops

| __and Tebeur_conpetition 5 -

|
I
J
l
|
|
l
!
|

Source: Cwn Analysis from questionnaire.

Hote:  + high
-- Medium and in specific arcas (localized)
- Medium and general
0 Low and in specific situations

4-2 Marketing_gpnstraints

Fuel supply, roads, financing and price regulation are
the most critical constraints of charcoa) marketing in the
Blue Nile. Other factors of limited applicability are also

present.
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Table 4-2
List of Marketing Constraints
in Blue Nile

Major Constraints Minor Constraints of Limited

!
_ l —applicability
1. Fuel supply ! I. Local taxes
2. Roads [ 2. Low price at production
| scason,
3. Fiancing 3. Unavailability of rail
transport.
4. Price requlation 4. Remoteness and distance from
outlet,
5. Brokers 5. Waiting fur customers
6. Distribution of Zaribas
1n khartoun

Source: Charcoal Traders Survey, 1984,

Both price requlation and the relatively low trade
margins will tend to push a Tlot of wholesalers (medium
zaribas) out of the chain, Brokers (lorry owners-etc) are
txpected o assumo an increasing role in the charcoal trade.
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4-3 Demand/Supply Balance:

The demand supply balance in this case will be limited
to the Blue Nile production arecas and centres of consumption
of the charcoal it produces. The main areas needed to be
considered are thus limited to parts of the Blue Hile, Gezira
and Khartoum Provinces. Table 4-3 below gives a summary of
the charcoal balance projected to the year 2000, These
calculated values were based on the following assumptions:

- 1983 population census figures are used. However in
the case of the Bluc Nile, only urban populations are
included in the calculations.

- NEA (19683) per capita figures were used.

- 1983 production figqure of 3150966 sacks is to remain
constant to the year 2000,

Table 4-3
Charcoal Demand/Supply Balance for Blue Nile
1983 - 2000
[Year | olue Mile & Gezira] Khartoum | Total | supply asy
| [ Consumption | Consumptior| | Demand |
| l | | |
[ 1983 | 1765827 | 5046437 | 812264 |  a46% |
[ 1965 | 1855222 | 5542523 | 7397745 | 433 |
[1990 | 2099014 | 7006705 | 9105719 |  35% ]
[ 1995 | 2374841 | 8857685 | 11232526 | 261 |
[2000 | 2686915 | 11197645 | 13884560 |  23% |

Source:  Own calculations.
woter Small quantities hauled to the Mile Province in the
lorthern region are not allowed for.

Thus supplies from the Blue Nile within the context of
table 4-3 will continue to meet a declining percentage of
projected demand (46% in 1983 & 23% by ycar 2000). If the
46% supply portion is to be maintained, Blue Nije production
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targets must be raised from the existing 3.2 million sacks to
3.5, 4.2, 5.2, and 6.4 willions in the years 1985, 1990, 1995
and 2000, respectively. The iwpact of such targets on the
resource bhase is the major concern of both charcoal producers
and forest authorities,

2-4 The Raw Material Requirements:

Fuelwood supply in the long run is the most fundamental
aspect in charcoal making.  With assured supplies charcoal
production becomes a technical and social management problem,
In situwations of inadequate wood supplies no  technical
prescription can provide the charcoal needed.  Unoer cxisting
conditions of the industry in the Blue Nile about 3 tons of
wood are needed to preduce a ton of charcoal.  Using this
conversion factor, forest reserves necded to maintain a 463
supply flow of charcoal for Khartoum, Gerzira and seme parts
of the [Blue-Nile are calculated in table 4-4, Estimated
required arca amounted to just over half a million hectares.

Table 4-4
Calculation of Resource Base Heeds for Charcoal
Production
Production target to maintain a 46% supply = 4637690 sacks/year
flow " (average)
Conversion = 1 cubic m.for three
sacks.
Volume of wood nceded = 4637690 = 1545897 cubic m.
3
Yicld per feddan for A. seyal = 20 cubic m.
Rotation = 15 - 20 years
{17.5 average)
Annual coupe = 1545897 = 77295 feddans
20 32466 hectares.

Total forest need to be reserved for sustained yield management

= 32464 x 17.5 = 566117 hectares.

Source: Own calculations.



Proper silviculture and management is an  irportant
element in reduction of Jland arca  to be commnitted for
fuelwood needed for charcoal purposes.  Studies along these
Tines and action programmes need to be urgently pursued.

Existing forest reserves {table 4-5) are only about
177217 hectaros. This is only 31% of the total area
calculated in table d-4 to maintain 4.6 willion sacks
annually. Even within these reserved areas there is an area
6f 62560 hectares which needs urgent rchabilitation if it ijs
to be used for charcoal production in the future.

Table 4-

Forest Reserves in Blue Nile for Fuelwood Supply

Ranqe of _Area Areca in Hccggigl‘"“__.___ frmqll§ -

Minder 8400 need rehabilitation

Sennar 54166 " " !

Damazine 68502 Hell stocked

Luki 24375 " ! "

Singa 21774 “ " !
source:  Forest Dept. Records, Sennar Blue-Hile.

Outside the forest reserves the situation is not much
better. A total area of 210600 hecteres (% million feddans)
in Furnik (most southeastern part of Elue Nile) is the only
remaining candidate arca for commercial charcoal production.
Intensive  charco. production {5 cxpected  to  become
operaticonal once the Sennar-Damazine road is completed in the
hest few years.  This resource base is well stocked and can
sustain the 4.6 million sacks annual targets for 6-7 years.
it 1% of _paramount 1mportnnc0 that an 1nt(n,1vo _brogramme of

:Oferva'lon and afforﬂftatlon he |nm0(1atel 1t1atLd
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4-5  Future Price Trends

_ Charcoal prices arce expected, as they did in the past, to
exhibit continuoys increases (Sce Fig 4-1). Various cost clements
will contribute Ltowards theee increases.  These mainly includa:

- Labour costs

- Raw-materiql (woodd) cost:
- Transportation costs

= Generel inflatien

In this section an atteapt will be made to discuss briefly
raw material and transpertation costs o future charcoal prices.
A detailed analysis of future prices and projections are beyond
the scepe of this Study and requires a sot of data unavailable at
the mement.,

4-5-1 Raw Material or Yood Costs Impact on Iutie Prices

The dmpazt of ray material cost has  beer, relatively
insignificant. |y 15 treated almost g a free good as clearly
Tiplied by the very low royaity rates. This may continue to be
the case as far qs Charcoal production is treated as g salvage
operaticn  in  arcas destined  for clearing  fop anricultural
capansicn,  Tho-e arcas, however are continually beceming unable
Lo miet txisting production targets and there neceds Lo be g shift
to the forest reserves. It is here that Favi-material cocts are
beund to rice significantly to values comparable to resource or
replacerant costs, I fmpact of rices ip these costs will pe
softened under Blue Hile conuitions, to s extent by the drop in
transportation coets. Ferest reserves are comparatively  much
closer bheth to charceal depots and consunption centres.,

Calculation of resource or roplacement coot requires a set
of cost data tnavailable in cxisting farestry records, Ve must
tiphasize the necd for such studics to determine preper charcoa)
and wood prices in the Sudan. Using availalie data calculation of
break-cven cost on persach basis s chown in table 4-3 below:
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Table 4-3
Estimation of Break-Even Royalty
Value/Sack of -Charcoal
A. Scyal Forest

| Estimated Production | __Interest model
| per feddan in sacks | 10y
l
|

l
] 60
‘ 30 1 7.44

1
|
i
i
!
—
i
{

Source: Own calculation bascd on Blue Mile 1983 records.
Hote: Break-even cost is calculated as follows:

= compounded cost/areca

Estimated charcoal production/area

The significance of these rough estimates can be seen
clearly when they are compared with raw-material cost figures
present today within the industry. The break-even figures (table
4-3) are L - 14 times the current LS 0.25 per sack royalty value.
Expressed differently  this means, assuming all other elements
constant, an increase of charcoal prices in Khartoum ranging
between 217 and dJut,

4-5.2 Transportation impact on Future Charcoal Prices

The increase in charccal prices has always heen closely
correlated with transportation. As can be seen from cupericnce
the continual shift of charcoal production zones is reflected
in price increascs due mainly to transport. On average transport
costs range between LS 0.G03 - 0.007 per ki per sack (table 3-5
section 3-4). Charcoal production zones in the very recent future
dre cxpected to move at Jeast 100 km southwards and castwards deep
inta Blue Hile. This when coupled with increasing oil prices can
prove prehibitive. FAG (1950) and Farl (19759) ectimate the
maximum distance poscible for charcoal haulaye in the range of
E0U-10U km. A clear cxaiple of transport impact on prices can he
séen in the Mile Province where the price of charcoal sack (35 kq)
already passed the LS 30 mark.
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2-5 Charcoal Making Process:

Charceal preduction technology in the Suden remained
basically the same througout the 1ife of the industry.
Traditional carth %ilns of various sizes and shapes are used.
The cmaller kilns are predominant at the begining of the
season. Towards the end of the scacon big kilns are
dominant.

Generally wood is allowed to dry for a peried of three
weeks after being cut, Filling the kiln developed into &
skilled operation. The wood raw material is first separated
by size into semall, medium and big sizes. Various local
nicknames were given to cach sizo. Arrangement of  wood
inside the kiln is done in such a way that the inner-most
layers are composed of the big size wood follcwed by medium
sizes and small enes.  The latter form the cuter-most layer
of the kiln. Once wood is arranged inside the kiln it is
covered by hay and soil before it is lighted.,  Usually the
carbonization process is allowed to continuc for a period of

7-14 days depending on the size of (e Kiln,  Ouring this
period continucus day and night monitering is  the only
concern of the charcman.  When flames starts Lo show and

smoke ceases the kiln is cpened frau the sidesand and allowed
to cool before packing the charcoal in sacke begins.

A1l these processes are carried out by each chareman
individually. However group participation does happen during
the process particularly in transportation of large woor
sizes to the earth xiln site.

In a response to the desirability of introducing new
kiln types e.q. metal 41% of producers accepted the idea with
reservation, 22% rcfused the whole jdea and 27% could not say
because they know very 1little of the new techniques.,  From
the recent SREP studies in this area (sce other SREP
publications) cxisting techniques are expected to continue
and scems to be more efficient than helieved to be.
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5-1 Epnergl

- Charcoal production in the Blue-Nile is a highly
commercialized activity, It is comparable to agricul tural
production both in terms of scale and moncy involved,

- It remains essentially a private sector activity right
from production to marketing and distribution. With very fow
exceptions the role of the forestry department is Timited to
the control of operalions and product movement.

5-2  Marketing Fnvironment

- The structure of the charcoal producers as revealed by
this study, shows a weld organized irdustry.  The degree of
competition has Leen maintained sufficiently high to balance
Tts development.  This structurs is clearly reflected in the
conduct, performance  of the industry and its development
Farticularly in as far as the utilization of cconomics of ccale
and return on investient i< concerned.

- similarly charcoal traders surveyed  showed a2 well
organized structure. The trend swards the develepment of the
charcoal trade as an integrated business where traders acquire
their own transport fleet and also arc involved in financing
production operations to secure stpplies, is well established.
The most recent trend o the appcarance  of  brokers and
non-resident traders {Toiry owners).,

- Marketing process and distribution is Tong and comples,
Generally at the production at the kiln site 20% is sold on
site (packed or unpacked), 147 i transported packed and sold
at local Blue Mile marke S, 29% Tinds its way to outside
markets in Fhartoun and Gezira provincoes, 34% is stored in
depots in Bluc-tile awaiting peak prices and only 3% is left on
Ssite to next scascn. Cotpared to an ideal distribution
program, the cxisting system 1y very  abnormal  (spaghetti
diagram) where producers, wholesalers, retailers and consumers
are both directly and indirectly connected.  This is perhaps a
reflecticn of the relatively lov trade margins within the
trade.

- The 1632 forest policy identified charcoal production as
a forcst menagement opcration where sustained yield management
is a pilot conzept.  The pillars of this rystem are identificd



as continous afforcstation of cleared arcas  and  more
reservation of natural stands to mecl demand increaccs with
time. However, as carly as 1960 with the building of koscries
dam and expansien  of wechanized  rain-fed  and irrigated
agriculture, charcoal producticn shifted avay from the realm of
forest management o become strictly a salvage operation.
Compercia? production zoncs defincd as arcas planucd for future
mechanized agriculture now produze 84.5 . of the charcoal in the
Blue-Nile. Producticen in forest recerves ic almost 2010,

- Lven with so much production from arcas planncd for
agriculture, vast rescurces are actually wasted, being burnt
directly into ashes prior to cropping. In two agricultural
schemes by 1984,620,000 foddans of ratural forests were burnt
into ashes.  This arca was cstimated to produce 20.8 million
charccal sacks valued at LS. 145 wmillion using 1984 prices.

5-3  Economics of Charcoal Industry

- Of the total costs (production and marketing), labour and
transportation assume a lecading rale. The latter will continue
to increase and can beceme the liniting factor for charcoal
production.

- Raw material  (wood) as a cost element s very
insignificant and is less than 9% of total cests. When viewed
in terms of rescurce costs the roeyalty figure need rise from
the existing LS. 0.25 to 2.72 - 7,44 per sack.  Once charcoal
production is practiced in forest resources these values will
apply more and more,

- Charcoal prices, in gencral, are stable and show a

distinct pattern. A pericd of low  prices  (March-Junc)
interchanges with a period of high prices (July-Jdanuary) with a
peak occurring  between  November  and  January. Collusive

practice end price rings are chown to be rare and are
definitely less than most accusaticns tend to suggest.

- Investment in chercoal production is characterized by
high Tabour intensity, short gestation period, scasonality,
revolving initial capital and sheil system of finance.

- Initial investrient reauivement is cstimated to be 164
6% of total costs (pradection and warketing).  However figure
as low as 8% and as high as 31% are experienced.

- Profitability expressed in terms of rcturn investment is
generally high.  When bascd on initial capital needs returns as
high as 85¢ + 46 arc estimated.  Mhen viewed in torms of total
coste  returnc ave famnd ta bn i the 129 4 R egpge,

+
5



- Trade of profit margins however are found to be generally
low. This perhaps offers an caplanation to the less-than-ideal
distribution system in the industry - wargins as high as 28%
and as low as &% are experienced.

- Euployment generation within the industry is high. 1In
the 1984 scason in the Blue-Nile, (5,656 man-months (je 10,976
eployment opportunitics in ¢ menths) were generated only in
the production place.  Other apportunitics were also available
in admmistration, handling, transport, storage, marketing and
distribution.

5-4 Futurq_ﬂ59§gggii
- Charcoal production in the Blue-Hile has experienced a
large-scale growth during the last 40-50 years. Juring the
tast decade production almost trippled from an ecstimated annual
production of 1,164,228 sachs to 3,150,966 <acks.,
- tharcoal consumption is capected to continue to rise
(National Fnergy Plan 1960) while the cupply gap is expected to
widen.
- The msot critical facter for the charcoal industry is the
diminishing forest roecource bace in Elue-Nile institutions.
With inadequate wood supplics no  toechnical prescription can
provide the che scoal needed.
- Other 1ajor constraints include labour desertion, fuel
supply, <oil texture, price requlation and financing systems.
- Future price trends are going to continue to rise. This
is due nainly to two factors:

a) taw materizl or wood costs.,

) Transportition costs.



