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SUIfARY 

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

Discussion of the marketing environment covers the 
analysis of producers, traders, marketing process, 
distribution channels and instituti nonal aspects. The 
analysis reveals the following: 

- Charcoal production in, the Blue-hile is a highly 
commercialized activity comparable to agricultural production 
botli in terms of scale and money involved. 
- It is a well organized industry with a high level of 
competition v, ich is reflected in the conduct, performance 
and development ui the industry. 
- Marketing process and distribution show a long, complex 
chain. Compared to an ideal di stribution system, the 
existing system is very poor (sphagetti structure), perhaps 
mainly due to the very low trade margins characterizing 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 irrunediately to Khartoum and Gezi ra markets, 
 14 " s 
transported to local markets in th.e Blue-flile, 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 season.
 
- Charcoal Production since the 1960's is a 
 salvage
 
operation that bears no or very little relevance to forest 
management practices. Of all the charcoal produced in the 
Blue Nile in the 1984 season, 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 economics, prices, price development, investment 
charcateristies such as profile, profitability (or return on 
investment) and employment generation. Analysis of these 
factors indicated that:
 

- Of all 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. - labour exploitation is a salient feature of 



the industry.
 
- Prices are stable and show a distrint pattern of low andhigh price periods. Collusive practice and price rings are rare and very ruch less than most accusations tend to 
suggest.
 
- Charcoal investment is based on an initial revolvingcapital concept. The initial capital is estimated to be 16"+ 8 of total production and marketing costs.
 
- Returns on investlment 
 are generally high and averagedfor the producers analysed in this study 85% + 48. This is
based on returns on initial capital. 
- In terms of finance the industry is dependent on atraditional finance system typical of rural agricul ture inthe Sudan, referred to as tic sheit systew. Al though it hasso 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 theproduction phase alone 65,F56 man-months empl oyment
opportunities were available during the 1984 season. 

The future of the industry is constrained mainly by thediminishing forest resource. The supply gap is expected towiden while charcoal demand is projected lo rise.
Afforestation and demand management policies rate very highin securing the future of the indrstry. With inadequate wood
supplies no technical prescription can provide the charcoal 
needed. 
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Objectives of the Study 
Methodology 
Historical Development 



1-1 Objectives of the Study:
 

The main purpose of this study is to look into the 

various issues of charceal marketing and production in the 

Blue Nile Province. The following are the maii issues 

covered by the study: 

- Structure, con(.uct and performance of the charcoal 

i nd Stry. 
- Charcoal concessions, size of operations, control 

systems and institutional set-ups, 
- Economics of the industry and sources of finance 

within the industry. 
- ?tarketing channels and distri bution. 
- FufLre prospects and constraints. 

1-2 Methodology:
 

The study basically covered the Blue Nile Province as 

on'e of the main charcoal production areas in the Sudan. 

Analysis of the charcoal trade in Khartoum Province was also 

attempted. Loth primary and secondary data were compiled and 

analyzed.
 

Primary data were made available by producer and trader 

questionnai res. The survey covered a sample of 2F' of the 

producers and about P0 of resident traders. Hon-resi dent 

traders who are composed of a large number of lorry owners 

were not i ncI uded. the phenomenon of lorry owners as 

charcoal traders has g-ined momen tuw recently and represents 

today a sizable portion of the trade. 

Secondary data wore cclIected from local forestry 

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

Table 1-1 

dorking Areas for Data Collection 
in Blue Nile Province
 

Area Producers Sampled Traders Sampled 

Sennar 7 9 
Abu Ilugar 6 2 
Wad El Neil 8 -

tiaroon 3 -

Eldamazine 2 ] 
poseries 3 
IDiwa 3 
Karkug 4 3 
Dinder 9 4 
El Suki 1 6 

T 0 T A L S 46 J 25 

The questionnaire in Khartoum covered a 25% sample of 
the registered charcoal trders in the five main charcoal 
distribution centres (zaribas) in existence. Fifteen traders 
were interviewed ou' of a total number, of sixty. A large 
number of brokers has recently dominated the trade in 
Khartoum. These were not covered by tie questionnaire. 
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1-3 Hlistorical Developirent of the Charcoal Industry in the Blue 
Nile: 

Charcoal production in the Blue Hile as a commercial 
operation began in the early thirties. At the time the area 
of operations vas 1liited to the northwest of Sennar town. 
Production areas ince then continued to shift southw.ard and 
are now in rangeconcentrated Ilaroon 110 Km. from Sennar. 

During theforties another area for coimercia1 charcoal 
production was opened for concessions around [1gousi town in 
the Dinder range. This area also experienced a southward 
shift arid is now at least 12(0 Km. from Elq usi. In the 
sixties all (:oncessions in these areas were wi thel d. By 
1967 charcoal production area was officially confined to the 
south of the Pseries dam in areas expu: td- to he flooded by 
wa ter. The second development in the charcoal production 
areas allocation is ccinnected withi agricultur,,l exp;ansion and 
in particular mrechanized farming. 

These two develop:ents kecame the sole determinants of 
forest Palicy in dr-sIu atirig charcoal production areas. 
Consequently, production as no longer a control led forest 
management activity, it i:came a salvage operation. 
Throughout the sixties and up to the pesent charcoal 
produc ti on as a salvage operation ceont inued to bhe tre 
underlying pal icy. The forestry authorities lost the 
i nitiative to the mechanized farsing planners. Mechanized 
farming itself witnessed an unprecedented expansion during 
the last two decades. [xpansion occurred at a much faster 
rate than the absorptive capacity of the charcoal industry 
for the wood raw material. These events coincided with an 
era of cheap petroleum products. Gradual charcoal 
substi tution conti med to gain accel era tion ith the blessing 
of the forest authorities. 

Financial constraints, 
low investment and institutional 
instability characterized tie forestry sec tor in the 
seventi es and eighties. The outcome of these limitations 
was reflected in meagre reservation activities and continuous
 



asset liquidation. Tie latter re, uIted from overcutting in 
response to local authorities' pi essure for revenue and also 
due to wrong forestry practice. 

It is within this setting that the country was trapped 
into the energy crisis in 1973. With oil prices escalating 
rapidl y, nulstitution trends were rev.rsed and charcoal 

demand experienced a sudden jump. By the eigthies the 

fuelwood supply gIap had allready precipitated. 

The charcoal indus try i tself developed into an 

integrated iell -organized husinc-s . Economies of scale were 
efficiently exploited. Within the industry production 

relations remained the same, with lahur as the main means of 
prodluctian. L.aLour costs cont inaued to rise, but labour 

exi loitotion still remains a salient feature of the industry. 
Recent decveloprments in this respect is the formation of 

labour coo l erat i v es among some groups of charmen. These 
cases are rwe and in the absence of a credi t system will 

remain i nsi gni ficant. 

Charcoal transportation, like all other forest produce, 
shi fted camp]etely to road transportation. Traditionally all 

forest products .ere hc'led by rail to consumptioi centres. 
This explains the pressence of all storage depots along 

rai lway sta ti ons. At the time ra i 1 tari f fs were viewed as a 
subsi dy and set especially I ow on tonnage hasis irrespecti ve 
of distance. The reli ability of the systoi was assured by 

assigniing sOecial t-a im~s for charcoal tralnsportatiol. During 

the last decade rail tariffr incircased and the sys ten s 

reliability deteriorated to its lcoest. In addition charcoal 
demond and sapl1y increased inimensely. Gradually the use of 
lorries and trucis as transport (:;od(- dominated the industry. 

Large producers their transport fleet.acquired o.,;i 

Raw material cost. expressed in terms of royal ties 

experienced a basic change as charcoal production became a 
salvage operation. Conceptually royaltins in the thirties 
were designed Es a conservation measure. Compared to 

production costs they used to form the major cost component. 

Today royalties do not represent n[re than 9% of productio 



costs.
 

In the field 
of producti n
changes technoo~y
if any were exp-eri-c. -t-toug-ojt -t 
vcIy lttle


industry.
Traditional earth kil ns of various names andto characterize the industry. sizes continued 
perfected These traditional methodsand highly wereskilled 
charemen
process today. Conversion run the productionfactors as high as 25-30% arecommon in the industry. 



2- MARKETING ENVI RONMENT
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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 one small producer applies for one concession (each 
concessicn is for 15,000 sacks) to avoid each paying the 
100 pounds concession fees. There are cass where one 

big producer has more than one concession under 
different names to avoid income tax. In the final 

analysis it is bel i eved that the 1,55 figure covers more 

than 90% of the producers in the Blue Nile today. 

2-1-1 Period in the Business: 

When classi,fied by the period in the business the 

survey indicated thle degree of ease 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 more than ten year's. In terms of 
quantities produced, the latter (more than 10 years) 

produced 50% of the 1983 total production in the region. 

Table 2-1
 
Classification of Charcoal Producers
 

by Period in the Business
 

Period ' of total Nbomb er of Estimrated pro­
pr'oducers pr'oducers 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 	 100 I5 3150966 (100)
 

Source: 	 Own calculations - producers survey 1983. 

Note: 	 Figures in brackets denote percent of total
 

production.
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2-1-2 Tnheri tance of the llusi ness 

The charcoal industry in the BlueNile Province was 
traditionally a fai ily busine-s handeo from father to 
son. Ihi s trend gradua Ily gave way as charcoal 
producti on areas b,rcaine wore di sperse ann moved 
further soU Lkia rt. how (n tr'preuer in numbers 
Ventured into the industry. lhe newccomers are generally 
local merchants at" tradels from villages in the vicinity 
of charccal production zcnets. ''mu of L],' Uld ],reducers 
constrained by flr.ancial and liquidity limitations were 
unable to co1 e ard ,L eser t d the b si ness . Today the 
industry is (doi1ated hy noU, inves 'r s whose fami lies 
had no previous ergagyicent it, the industry. This basic 
change is reflected both in the teal n:iber of producers 
as wel as in the quantities produced. 

Ta )le 2-2
 
Inheritance cf the Cha rcoal fusiness
 

Subject of total lotal no. Estimated 
IWrOduce's of producers production 

.- 19839 

Inherited the business 17' 31 567174 (18) 
Ventured on their own 83 1414 2583792 (82) 

Sou'-ce: 	 Own Calculations - 1984 producers survey. 

Nlote: 	 Figures in parentheses denote percent of total 
production. 

2-1-3 Business Attachments: 

Historically charcoal production was the only 
business attachment for the majority of producers. But 
as the business became dominated by new investors the 
situation changed. lhese new investors were 
recrui ted fron other businesses, mainly trade. They 
entered the charcoal production industry as a side 
activity. I hese now represent 68 of the total 
prodLucers. In general those who have charcoal as their 
only business attachment are or the decl ine and they 
are 1imi ted to those who were in the rs i tness fir 
more than ten years. They established themselves as b'g 



producers with i ntegra ted production and marketing 
activities.
 

Table 2-3 
Business Attatchments in the Charcoal Industry 

I tWil of total murber oil Lstimiated pro­
no. of prodf . roducersl duction in sacksCharLal eoly 2- .! q76799 

Charcoal & Agricul- 541 100 

Charcoal & Trade 22 41 2174167 
Charcoal & Others 2 3 

Totas 15 03150966 

Source: Own calculations - 19,4 producers survey. 

2-I4 WiW and Itr-reionil _tivities: 

f'ro6coLes opera'.e in oly oue reqion in a season. 
Inter-regional i:ovemont from onc regi on to another 
rar'ey ;ccurs. Of the prc.ducers s;irveyed only about 7% 
shifted their production activit os from the Eastern 
regio) to ttee blue Nile. 

2-1-5 Scale of Production: 

Based on production figures for the last three 
seasons producars are classifieH as shown in the table 
be; ow: 

Table 2-4 
Classification of Charcoal Producers by Size 

of Production 

Produc- % of total producers Averagc Production 
tion class 1980/1 81/82 ,,2/8,./ in sacks 
000 sacks 
0-5 33 31 21. 28.5 -126039 (4%) 
6-10 23 29 36 29 37 115 (12%) 
11-20 21 21 12 18 504155 (16%) 
22-30 15 9.5 21.5 15 630193 (20%) 
31-59 0 0 Z2 1 126039 ('1%) 
50-100 8 5 5 8822'709.5 7.. (28%)
 
above 101 0 0 2 1 504155 (16%) 

Fotals Qo 100 100 100 3150966(100 

Source: Own Calccltations 1984 Producers survey. 
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Table 3-2 above warran.ts the following comments in so 
far as the producers are condcrned: 

Firstly: 

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

Secondly:
 

The bulk cf the producers fall within the range of 5-20 
thousand sacks/year production class. (75.5%) However these 
producers in 1983 season produced only 32% of the total 
production. 

Thi rdly:
 

Al though there is 3 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 
agricultural harvest. 

Fourthly: 

The decade of the seventies witnessed a boom in the 
industry that attracted large producers, e.g. Sharaf 

International. 7he business as integrated production and 
marketing concern was firmly established. 

Fifthly:
 

Prooucers above the 31000 sacks represented only 9.5% of 

the total number of producers. However production-wise they 
supplied 48L 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 enough to balance its 
development. This structure was clearly reflected in the 
conduct and performance of the industry particularly in as 
far as the utilitation 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. 

http:warran.ts
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2-2 CIIARCOAL TRADE A TRADERS
 

Active charcoal trading constituted a profitable 

both in tHe [flue Nile (producing centre) andbusiness 
Khartoum Province (consuming centre). The survey 

carried out covered the majority of traders in the 

25% regi steredBlue Nile but for Khartoum only of 

traders have been covered. Unregistered traders or 

brokers who now 	 dominate the trade in Khartoum were not 

covered.
 

the charcoalKhartoum represents the final link in 

chain for bulk the produce.marketing the of [lue Nile 

needs wereIn the twenties Khartoum charcoal 

completely from surroundingrelatively low and were met 

the animate (donkeys & cammels)areas. At time power 

Charcoal
 was used for transportation of charcoal . 

trading itself as a business was mainly a direct 

trade. Few retailers were also
consumer-producer 
observed. With increased charcoal demand supply areas 

and northwards deep into the Nileshifted further south 
town. As supply areas became

province, north 	of Shendi 


the Nile river transport began to 
assume
rather distant, 

a leading role in charcoal transportation. Producers 

the need forwere further apart and 

and retailers both at the production areas 
and consumers 


wholesalers 
centres became an important elementand te consumption 

were
in the charcoal trade. Kassala and the 31ue Nile 

in 1932 as the charcoal supplyassigned by the policy 
Provision of railroad facilities
 areas of Khartoum. 


was deemed necessary for policy implementation. Rail
 

leading role
 
transport by the early forties assumed the 

It is during this era when 
in charcoal transporLation. 


even distant
charcoal production areas became more that 

where wholesalers and retailersthe charcoal trade were 

the andestablished. [3y sixtiesinvolved became firml 
way to road transportat­seventies rail translort gave 

impact on the charcoal trade.
ion. This had an 
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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 lorry drivers in the production 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 abandoned. By then Khartoum provincial 
authorities and the Mi ni stry of Trade assumed the 
responsi)ili ty of time char'coal trade in the capital. 

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

Charcoal traders in the capital as revealed 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 	 I No. of I 'Iof totall %of total
Jtradersl traders trade 

I. 	 Inheritance of the Business 
- Inherited the business 16 27% 29% 
- not inherited 44 78% 71%
 

2. Producer-trade Customer relations: 
- deals 	with specific producers 23 38% 49% 

& consumers 
- Have no specific producers 37 62% 51% 

or consumers 

3. Producer Financing 
- Involved in financing producers 7 1 12% 1 16% 
- 1Ng financing is attempted 52 87% 68% 
- Own production 1 1% 16%
 

Source: 	 1984 Khartoum Traders Survey.
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2.2.2 Supply Source to Khartoum:
 

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

Table 2-6
 
Charcoal Supply Sources
 

ISour'ce of t No. of traders I Quantities I of totali 

L~upply j surveyed I in 10 3 sackl trade 

Blue Mile I 13 319 90% 
]Other regions 3 23 I I)%
I _ _ _ I __ _ I _ __ I !_ 

Source: Traders Survey - 1984
 

2.2.3 Trade in Blue-Nile:
 

The Blue Nile 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 is gradually being taken by non-resident traders. 

These are lorry and truck owners who during slack season 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 season. Wholesalers generally buy their supplies 
on town delivery basis. Occasionally cases exist where they 
buy on site of production and incur transport cost. They 
sell to consumers, local traders and outside traders (iainly 
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
 

(20)0I Sold on Production site 

Lpack-d or- kedpipa I 

14%l) packed and transported to 

Ilocal Mar ''t (in[3. N. ___ 

I Charcoal (292) Packed and transported to 
produced at _ [outside rt-.. .l'het ,Ozira 

kiln site I 

I (34) FSent to [, 'potsfor" storage 7 1 

I [anticipation of higher pricesl 

(3%) Left on site to next season 

ji.e. after rains (stored) 



____ 
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Distributions channels are even more complicated. 
Compared with an ideal distribution system (see Fig 2-3) the 
existing distri bution system in very abnormn.l, (spaghetti 
diagram) where producers, wholesalers, retail ers and 
consumers are both directly and indirectly connected. This 
is perhaps a reflection of the relatively low trade margins 
within the trade (Chapte," 41). 

At the producer' s level 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 Quan ti ties channel led to as '
 
of total prodction1 


whol'esalers 69% 
Consumers 13 , 
Retailers 12% 
Producers 4% 
[rokers 1% 

Source: Own calculation, Producers Survey 1984.
 



- 16 -

Ideal Distribution Channels
 

Productioil Si to 

Dopot 7 

Biq Zariba Wholesaler I 

Medium Zariba] Wholesaler 2 

Smal1Z ii1)aj Wholesaler 3 
and Shops or retailers 

I II I 

Individual CustoMIers 

Fig 2-2 
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Actual Distribution Channel
 
In the Charcoal Industry 

Big Zariha ___ 

mMediumn Zarita ] 

ISmall Zarib] 

and_ Shops
i i I 

Individual Customers-

Fig 2-3 (a)
 



- 18 -

Schemtic Representation of 
Charcoal Distribution Channels 

I 

III 

I 

Producer 

I rke 

I 

I ,, 

I 

LWhoesalerL 

1I 

Retailer _ Consumerj 

llrodl-ic-3 es rhole Lr 

IISa-sa 

FBi12- (b) 

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

2.4.1 Charcoal Production Policy in 13lue-Nile: 

lhe national forest policy of 1932 identi fied the 
Blue lile as one of tio main charcoal supply areas. It is 
earmarked to supply both Fhartoun, Gezira and lile Provinces 
an area toddy of a total popilation of more thal 5.l Imillion 
includI ruj iNP . The pol icy assumed a sostained yield 
management : tm of .xisting reserve s the one hand, anon and 

active forest reservation on the other 
 to widen the resource 
base as p)opulation increase. However as early as the 1960's 
a 
basic sf ft in that policy was forced upon the forest 
authorities. W1 th high expansion rates of mechanized 
agricul ture, charcoal production became a salvage operation. 
Areas for :harcoal production are categorized as follows: 

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

- Mechanized Farms 
These are areas al ready allocated for mechanized 
agriciil t ure activities. 

- Sial loldi;i;s (li Idat) 
These are small plots of 20 - 40 feddans allocated 
traditionally for families to crop their own needs. 

- Forest Resurves: 

These areas renained outside charcoal production zones. 
Only recently has charcoal production been practiced in 
these areas. They in the recent future, will form the 
remaining areas lcr charcoal prolcLtioi. 

In -- ,-,is of percentage quantities produced as seen in 
table 2-8 below, cowercial production zones played the 
biggest role (P'4.5Y of total). 
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Table 2-8
 
Classification of Production by
 

Cate.ory Areas (1983/84 Season)
 

Category Area of totall 

total sack 

i. already allocated Agric. 13.11
 
schemes.
 

- own schemes 
 0 .5% 
- other people's schemes 12. 6 

2. Small Holdings Bildat 2.4% 

3. Forest reserves 0"" 

4. Co mercial Zones 84.5% 

Source: Own calculations based on 1984 survey. 

It must be stressed at this point despite the fact that 
almost a I charcoal production activities are concentrated in 
mechanized crop expa nsion areas, yet vast resources are 
actually wasted being hurnt into ashes prior to croplpi ng. An 
exam;le of "I andw waqte its scale can he seen from0r two 
schemes which up to the year 1984 cleared 693,00Hl) feddans by
burning tree cover to ashes. Using a very low production
figure of 3 s:ck/feddans, this moans a total loss of 20.8 
million sacks cr an equoiv lent JI"115 million pounds. It is 
such activities during tie last decade which accelerated the 
diminshing of the tree resource base. In the Blue lile,
Gaafar (1981) esLimated c amp leto clearance by 1987. (Paper
submitted to hational knergy Plan). 
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The main production locations in the Blue Nile are 

Haroon, Dinder ard Wad-Eleil as shown in table 2-9 below: 

Table 2-9 

Classification of Production by Location 
Blue Nile 83/84 Season 

Locality 

I I 
No. of Producers I 

working 

I of total 

in sa cks 

production 

Dinder 

Wad 11 
Ifarron 

67 

Neil 30 
44 

I 28.5% 
27.5% 
29.0% 

Poseries 
Abu-lhuqar 

30 

14 ------ 

7.9%1 
7.1% 

TOTAL 185 100 

Source: Own calculations based on 1984 survey. 

2.4.2 Charcoal Concessions Procedures
 

Charcoal production concessiens are issued by forest 

authorities. Areas 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 area 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 50 feddans (30 sacks/feddan). A recent 

S'E[' study estimates the area, under existing Blue Nile 

conditions, to be only 250 feddans. A concession fee of £ 

I0/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 X 100 fee is due (i.e control by uni ts 

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 already identified blocks. 

Concessions f)r charcoal production in small 

agri cul tural hold gs have a 1engthy procedure where both 

local and forest auLnorities are involved. Each farmer needs 

to submit an application to the forest authorities augmented 

with necessary documents from local authorities related to 
land ownership. Once an application is filed, a forest ranger 

visits the site to estimate expected production. An the basis 

of this estimate the concession is granted after paying a 

nominal fee of f 55. This system however has never been well 
administered. The two main constraints being: 

- Unavailability of transport facilities to forest
 

rangers.
 
- Nearness of these sites to villages 

and consumption centres hence tendency of overproduction. 

These areas represent the main source of illicit charcoal 

production. Their production is heavily concentrated during 

the early periods of the season. To scine extent, there is 

evidence that production from these areas tends to bring 

prices down during price peak periods to the dislike of other 

major producers. Increasing mechanization even in these small 

holdings, resulted in area increases and became another 

cmplanned mechanized agriculture schemes. Concessions for 

such areas since 1984 season were withheld by a regional 

ministry directive. 

Once production is over each producer needs to nqui re 

removal passes to transport the charcoal he produces. Reoval 

passes are issued showing quantities and destinati, n of 

charcoal. A royalty fee of £10.30 is payed per sack for all 

charcoal produced irrespective of productien 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 S 0.06 collected by the local authorities. The
producers are bound by law to declare to forest authorities 
quantities stored and their location. 

Check and control points along transportation routes 
are adnirii stered by foret authori ties. This is besides the 
regular police routine checks along the main routes. Any
charcoal transported without a removal topass according

forest laws is usua lly Confiscated !y courts.
 

The concession system as described above has been in
operation since the early thirtiles. 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 passes leaves so much to be
desired. In this respect "ecords from removal passes can be 
very misleading. Also, more so than not areas of production
specified in the "emoval passes are 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 
The.e variationslimited variation from one area to another. 

reflect differences in labour and burial requirements for 

sites where the soil texture is not suitalle for earth kiln 

production.
 

Analysis of production costs as revealed by the 

producers survey undertaken gives the following averages: 

Table 3-1
 
Average Costs of Production (1984)
 

LS/Sack Produced
 

Cost element Cost in LS/Sack % of total cost-] 

73
1.510 + 0.24Labour 

11Water 0,220 + 0.06 
8
0.70 + 0.04Foreman 
5
0.106 + 0.068Agent, 

30.070 + 0.021
BUrriala 

2.078 + 0.429 100TOTAL 


Source: own calculatiors - Producers Sqrvey 1904
 

* As a cost many small - medium producers actually do 

without.
 
Appeirs as a cost in special site conditions. 

73% of the total productionLabour costs represents 
and

expenditure - this does include both tIe costs of foreman 
Suchconsidered as administrative costs.agent which can he 

Le taken as a high labour cost situation.costs should not 

As the analysis of returns on investment in the industry will 

show in later sections, labour exploitation within the 

industry is common practice. 
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The supply of 1abour is t function of the agricul tural 
season. During good harvest years supply of labour is a 
constraint to the extent of delaying the starting of the 
charcoal season. In cont ast, dring bad agricultural 

seasons the season starts as early as September or October. 

3-2 Marketing Costs:
 

Various 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 unlpacked (without 
sack). In such cases all the marketing costs including the 
royalty is levied on the Duyer. Table "-2 below gives 
average values for the marketing cost elements: 

Table 3-2 
Average Marketing Costs
 

LS/Sack 1984
 

Cost. Element Cost LS/Sack T of total costj 

Royalty & taxes 0.30 + 0.140 9 
Sack 0.558 00.048 16 
Packing &,handling 0.296 0.061 8 
Transport to depot 0.4 10 0.180) 12 
Guarding 0.630 + 0.030 2 
Losses & Depreciation 

Transport to rhartoum 
0.070 1 0.U06 

1.800 + 0.250 
2 
51LL 

rOTAL 3.527 4 0.535 100I____________________J 
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The variations in the marketing cost elements wit-h site 
is limited except for transport which constitutes up to 63' 
of the total marketing expenses. Transporta tion costs 
exhi hi t great var ati on wi th the di stance of hi be tween the 
sale point and production site. W,1ith the charcoal production 
zone continually shifting southwards further away from 
consumption centres transport costs will continue to assume the 
biggest role in costs and can prove [rohii tive. Its impact on 
prices will he discussed in section 3-1,-2. 

Royalties throughout Lhe region are the same and are set 
generally 1ow and have no relevarce to replacemenit or" resource 
costs. As charcoal production becomes a practice in forest 
reserves royal ties wii 1 begin to assume higher values to 
reflect resource costs. The impact that this ill have on 
prices is discussed in section 3-1-2. 

Local taxes on the other hand varied extensively from 
as low as zero in some areas to val ies as high as LS 
0.50/sack in others. This phenomenon las put some producer] 
within the province at a great disadvantage, However this 
year the regional government directed all local councils to 
abandon all tax-iaying practices in an effort to design a much 
more coherent and integrated tax system. 

3-3 Total costs
 

Total costs are 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 sale points existing within the industry 
today.
 

Table 3-3 
Average Total Cost of Charcoal Production
 

and Marketing (1984) LS/Sack
 

Point of sale I Productiofj flarketinj. Total 

-- cost cost cost_I 

Production site without sack' 2.078 j 0 2.U78 
Production site with sacksA j 2.078 0.058 2.936 

* *Local market or DeIot A f 2.078 1.298 3.376 
Khartoum wholesaler 2.078 3 . 527 5.605 

_________ _____I __ _ _ _ _ _ _ __ _ _ _ _ _ _I_ 
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Source: Own calculations - 1984 Producers Survey. 
* Even royal ty in this case is paid by buyer 
-* Both royal ty & sack are to be added. Often an extra 0.10­

0.07 need to be added for- packing. 
Ak An extra LS 0.06 needs to be added when produce is stored 

as a tax levied on storage. 

3-4 Price and Price Development
 

The charcoal industry has devel oped an infrastructural 
base and organizational structure which hel p price 
stabl i zat ion. In the [l3ue Hile the authorities had no reason 
to practice any intervention through price regulation. Price 
regulation however has been practiced hy Fhartoum provincial 
authori Lie: son5littII (It a uv I,La e tL toe Blue Nile 

produce rs. Such intervention at times caused scarcity of 

charcoal in Irnartou;]. PegulI ated prices were also subject to 
continuous c1an es atd now are almost abandoned or never 
admini stered. 

3-4-1 Price Patterns: 

Throughout the history of the charcoal industry, charcoal 
prices have shown a typical pattern of a period of low prices. 
(larch - June) interchanging with a period of high prices (July-
Janua ry) 

Towcards the end of the charcoal production season (March-
June) producers forced by their urgent needs for liquidity to 
settle labour accounts bring more supplies to the market in 
excess of dnand and the price gradually drops to reach its 
lowest during Ap ril - May. 

As producers settle labour accounts they begin to store 
their produce for the higher price period. With the advent of 

the rainy season, prices start to rise again. Only producers 
ard traders who have depots along accessible roads haul 
charcoal to the market, and demand grows gradually in excess of 

supply. [bythe end of the rainy season (October) when all 
roads heco;:;e reasonably accessible more of the stored charcoal 
find it way to the market. hloever :uantities stored are 

already running lcw and the new production is still two months 
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away. It is this period (Ilovember-January) when charcoal 
prices reach their peak.
 

Deyond these typicll patterns changes 
 are rare. Tohappen they either triggered byare distri bution bottlenecksdelays in the cOarcoal production season. 
or 

The latter results
from longer fahcut engagement in agricultural harvesting and isusually reflected in tie prolofgation of the high price period
deep ilto february and M.arch. 

Distribution bottlenecks are mostly attributed
transportation prehlems. 

to 
During periods of petrol eumunava il ability tie flaw of charcoal to lhartoum is interruptedand a temporary scarcity situation develops. This is usuallymade worse by the fact that this always coincides with lowSupplies of Bhita-gas. Price increases as high as 20-25% are 

common under the circlmmlstances.
 

Collusive practice 
 and price rings are shown by thesurvey to he rare and are definitely less than most frequentaccusations tend to suggest. Easy entrance into the industry,
the urgent need for liquidity and the revolving working capital(initial capital) characteristic of the investment are allworking against any functional collusive practices. 

Average selling prices as revealed by producers and 
Khartoum traders. 

Surveys for 1983/8 season givenare in table 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 lile 3.98 + 0.40 

3) Khartoum Province: (See Annex) 

- Ahundancy Period to wholesaler 1 6.10 + 0.14 

- Scarcity Period to wholesaler 1 6.90 + 0.10 
- Olei ghted Average Price 6.28 
- Average Price to retailer 6.71 

.... to consumer 7.50 

- Officizll Price/sack " 7.00 

Average to consumer hy Mlalwa 9.00 

Source: own calculations based on 1984 producers and traders 
su rvey, 

3-4-2 Transportation and Charcoal Prices 

The rising trend in charcoal prices is generally 
attributed to increases in transportation costs. There is a 
strong relationship between charcoal prices and distance of 
haulage . Iriterms of sack/kin costs values on average 
are LS. 0.007 for lorries, LS. 0.004 for trucks and LS. 0.003 
for rail. 

However as far as reliability is concerned trucks and 

lorries proved much morc reliable than rail transport in recent 

years. 
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Table 3-5 
Charcoal Transport Cost per sack per km
 

in L.S. 

Iistane J Lorry] Truck Rail 

100 I 0.0 o.003 0.003 
40o o.010 o.0U4 0.003 

360 I 0.o04 o.0o3 0.003 
400 I o.010 o.004 0.003 

figuresSource: Calculated from 1981 producers survey 

NOTE: Lorry L.Dad 150-900 sacks 

Truck Load 1500-600 sacks 

Rail vagon load = 500-600 sacks 

3-5 Investment Characteristics of Industry 

The industry developed from a single man's operation, 
only human effort and an axe, to awhose investment needs are 

large-scale w-ll- r j-nized industry. In general it bears 

ru-al agriculture but the
great resemblance to traditional 

two are far from identical. 

investment are itsThe outstanding features of charcoal 

high labour intensity, short-l i fe gestation, seasonality, 
finance and highrevolving initial capital , systemns of 

retur;is. 

Capi tal Relations:3-5-1 Revolving Initial & L&bour 

the investorUnique production relations exist between 
of the seasonand labour (means of production). At the start 

offer his labour an advance payment which is
the investor 

beiuins to proouce charcoal. The processrepaid as the latter 
conLinues throughout the first two­of relayment and advances 

thirds of the irvestment life (4-1) months). Towards tie end 

of the investment life when production peaks, labours' credit 

from charcoal produced exceed the advances so far debited 

against him. Thus labourers shi ft frol a situation of 

borrowers to lenders. 
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Throughout the investment life, as produce is sold 
returns are rei nj ec ted into the bus i ness . The investment can 
thus )e described as sel f-financing where i ntial capital 
(work i ng cpi tal) is al 1owed to revol ve throuh rei nvestment 
of returns and matual borrowing/lending between investor and 
labour all al olg the process. Despi te al l inherent 
drawbacks, this intricate system has been functioning all 
throughout the i ndustry 's h istory. 

The inve stor-_s r isk is at iLs highest at the beginning 
of tie season wVe3 he advances 1,Hour thei r first credit. 
Labour desrti on at this s t-ge is rne of the bigest concerns 
for iuvestors. lhe systow has generated various safeguards 
in the fori of agents and foremen w,hose sol e eusploymnnt 

purpose is to mi mimi ze desertion. As pi oduction season 
progresses towards its peak; desertion risks are neutralized. 
Labour, Le mi in isK Q ement , becoees creditor. A new 
eleet of risk has recently been observed at this stage and 
involves sell ing charcoal produced at the kiln site wi thout 
investors' knrowledge. 

The initial investment required in the business averaged 
16' + 6 of the total costs of production arlu marketing. 
Figres as low as Ev and as high as 3 are 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 he made. Table 3-6 sumarizes the 
calculation of initial capital requi rements for 16 
producers. 
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Table 3-6
 
Calculation of Initial Capital
 

Requi renvent
 

IProducesI ot I 
 Total I Initi alCapitall In tial Capital 
9 
 e I Se j 

I !I{;O I I( 


o t.I.j I S o f t o t a l c ost s 
_,o o o 

5}00 7t, (2 (,,

I 3 j10U t ( ( 1.
 

2 2 U 0 0 d251 

(:U 6 0uo' 12 5 8 4O, / jl 
7338 
 16.
 

5 2388Jo8 1L 13 ,8 23 %
 
6 268S O F31535 11996 
 1,
 

8
77 .Y j"o2,I56 327m 13,
 
,7!1 2 186
" 41188 
 201
 

9 2LOU 11140 1968 
 186
 
10 5u ;u 297143 25600 
 9% 
115 0 4,15 5 
 17%Y
 

12 21'I 8 j 99170 7994
 
13 501)0 17900 5300 30%
 
14 720!,J 3 8t {)80 117616 
 38%
 

I 15L i uJ08 279'0 i 3660 13%
3/ 08 __1_30 ______I __,_ _____8 

II I-. +
I 
 I 
 1
 

Sourc Own calculation based on 1984 survey.
 

3-5-2 Investment Profile
 

The charcoal industry is seasonal with an average life of 
8-12 wonths. The first eight-month represent the production 
cycle and the rest is the storage and marketing period. 
Marketin1g during the first eight mantns period is also very 
active. Table 3-7 below gives a general summary of the 
investment profile in the charcoal busi ness. 
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Table 3-7 
Charcoal Investment Profile 

pe iodj 	 Activyit.. ........ .....
 

Novenber I 	 - appl ication or a cOncesfion submitted
 
- conces 5;ion .qran fin 


I - avail initial capital, advance labour to 
start 

1_.em has s ,n all kilnis 

Fc .-March Early iroduction firm ,ell kilns 

in'weiate Wl i, (higjh price period) 
- repayrrcnt, adv',ances (reinvestiaent) 

April -May 	 - Peak prcdnctic,n season
 
- charcoal prices at their t(ewest
 
- labour hills accululate 

- pressure on invest cr for liquidity to 
settle lahcnr accounts - approaching end 
of0seasson 
stor'o(e starts 

June end of production
 
- final settlenent of labour bills
 
- produce in excess of liquitidy needs
 

Ihauled to depcts -or storan. 

July-yOV. - ai ny season
 
- charcoal cdUCLicII virtual ly ceases
 

chaI coa vai ketinl continues
 

11ov-Dec, - start of the next season 

3-5-3 Sources cf 	Finance 

Sources of f in aISe f[r the charcoal industry include 
basically the fellcwing m:nin sources: 

- Own financial resources
 
- Bank loans,
 

and the Sheil system. 
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In general big producers depend either on their rwn 
resources or to a lesser extent on bank loans to finarce their 
investment. Small - and mcdium-size producers on tle other 
hand are dominantly financed through the Sheil system. Shei 1 
is an arabic word meaning to carry. The system is 
traditional[1 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 (investe's) in anticipation of payment
in kind. The incentive for extending credit by wholesalers is 
the supply of charcoal (ri,1 the peak production season when 
prices are at their lowest. The producer (investor) is further 
disadvantaged hy selling the rest of his production to settle 
labour bills which usually accumulate towards the end of tire 
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 contined to he viOh1e 
under tile absence of other credit facilities. Most producers 
prefer credit arrangements through the banking system. But in 
the absence of some forn of collateral the Sheil system will 
persist as the most feasible source of finance. 

Cases exist, rare they may be, systenwhere the Sheil of 
finance 
is based on a posted price for the charcoal exprcted at 
tire production site. Post prices quoted are often very low and 
hardly cover costs. Tis version of the shel1 system is now 
almost abandoned. As crarcoal became a scarce conmodity posted
prices started to assume higher valucs. 

3.6 Profitability and Income Generation
 

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

3-6-1 Return on Investment 

Investment generally refers to initial canital 
requirement. It is very rare that investment is ascribed to 
total costs. (See Investment characteristics 3-5). 
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In this context return on investment is generally very 
high. For the 16 producers in the survey where enough data has 
been given, on average returns are estimated to he 835 + 483.. 

Variability between producers in this aspect is very high as 
can be seen from table 3-B. Such variability is due mainly to 
variations in labour costs, predtictivity and more so to the 
sale price. Hecause of ihe cciipl cated distribution channels 
(see chapter two) various prices depending on the point of sale 
along the chain are buil t into the cal cul ati on of 
profi talbil ity. 

When return on investment is expressed in terms of total 
costs it only reached 12% + 5,. However this in the actual 
Si tuation is very misleading since there is a continuous 
reinvestment of revenues as they are generated during the whole 

production season. 

Table 3-8 
Retur on Investment for a sample 

of Charcoal Producers
 
lue Nile 83/84 season
 

Size of I Investmentl A LS. Ilet LS. Return on Investment 
Production Initial I All costs initial All costs 
(sacks) capital onlyj ____ _Revenue I capital only _ 

7500 2000 15000 3750 188 25 
25000 1225U 7(00 11500 9 15 
10000 6400 60300 4700 73 8 
125G0 7350 44625 5375 73 12 
23000 21330 93610 7015 33 8 
26500 14996 84535 821 5 10 
7500 3275 24656 3594 49 7 
7021 4488 22180 3089 69 14 
2000 1918 21980 2020 103 9 

551060 25600 297113 20190 79 7 
15,00 755 4425 600 80 14 

21000 7991 99170 16130 211 17 
5000 5300 17900 2(00 49 15 

72000 117616 388080 63994 54 17 
000 3660 27920 2,130 68 9 

37000 174104 218300 12950 74 6 
Averages Ie774 j 93506 10431 84 .5 12 

+ +48 I 5 
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Source: Own calculation based on 1984 producers survey 

3-6-2 Trade or Profit Margins
 

Profit or tiade margins are in general a function of 

purchase and sellini prices. [o)Wi prices are affected by a 

number of factors that cause them to vary. The main factors 

a re: 
- Location of first sale. 
- Extra costs incurred before selling 
- Per id during whi ch transaction ocurs i . e. scarcity 

versus aundancy. 
- Point along the distri bution chain where the transac­

tion occurs i.e. vholesaler I to II or I to consumer 

etc. 

Based on tables 3-3 and 3-4 a spectrum of trade nargins 

are calculated. (See table 3-9). lhe very large variations in 

these margins offers one explanation to the complexity of the 

distribution system that envolved in the trade away from an 

expected ideal distribution system. 

Lhe assumption of aTable 3-8 is cal cul ated on 

whol esal er, (referred to as whol sal er I) buying charcoal from 

the producer at various locations (varying from production site 
12 isto Khartoum). lis profit margins along the actual chain 

then calculated. These margins along the chain varies from a 

loss to a maxiMum of 28%. 
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Table 3-9 
Trade or profit margins in the 

charcoal trade as a percent 

Location of ist. transaction, tmarqin which whc ealer I sel is to as 
between producer and whl esalf eigh-edk Retaiile r Cmnsmeri Fa 
wholesaler I 	 11 I AVurag e I I 

Sv'hulesalelj 
_____ II 

1. Production site unpacked 4 - I n II 19 - 281 

2. " " packed I - 12 4 1 116 - 241, 

3. Depot 	 (-2%-1h I 1.3 - 21l 

4. ihartoum I - I - (-36 )-IQ~ 1.5- 23%. 1 

S5.8lne-hile Trade (see table3-s) L 
Source: 	 Own calculation based on tables 3-3 £ 3-4 

*hote: 	 wholesaler III is lypothetical and based on a weighted 
average calcul1at d froiii acta1 trade in Khartounl. 

Wholesalers in the 1lue N ile on average reap 

comartively hi gher rrofit margins i.i. compared to ILhartoum. 

Whereas the weighted average for Kha r tum is as l ow as 9%, for 

te Blufe ile tie survey shows an average of lu' . Sunnar 

vwolesalers have sh,.n the tii jLest, trade margins (19',.) while 

Dinder trades the lowest (,ii,). Te high warginus for Sennar 

can La explained by the very high percentage of clharcoal these 

traders deal directly with consumlcrs (46% of tei r total 

trade). 
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Table 3-9 
Analysis of Trade and Trade
 

Margins in Blue Nile 
(Wholesalers)
 

Location .t Canlof Tradr- PurCha1Sj Sell in IqProfi tj Pi'ofitj 
COutsid,] Local 1Cons,,rsI's price A I price I LS. I margini 

traders tradersl extra I I I I 
I !,t I II _____ ....... . . .. I .:..
___, I .

I I I 
Sennarr 4 14',., 451 4.533 1 5.41o 0. 7 1 19 

Sc 5.8 o.*!'7o-, 1ISuk L... 1 i e1oo 9% 0o0(!; CI j m.00*s 

Dinde," . 2"'_- 0 -5.111'3_. 5.75o_14 Ii II 
AvU$122q. 1r 1SO2 . 16eIff _a 

Source: COn calculations Lased on 1984 81lue-hile trades 
survey. 

and llovyLent3-6-3 i ucorme op within the 
Charcoal Industry 

Income within the industry and empl,oymec are generated 
right from production phase to the marketinr, and distribution 
phase. In this study ie w.ill attempt Io throw some 1ight on 
both paraseters (inome & cployrcnt) only at thc rioduction 
phase. Even at this phase the calc:ulation. are limited to the 
labour directly involv(..d in the iroduction process. 

Labour involved iti production during 1983 season in the 
Blue Me are esti,.tod to he 6 ML r;n-monthy (i.e 10976 
employmr;ent opportunities for 6 E;ntiI. lHis estimate is based 
on an average la.,our Froductivity of 20i7 sacks/lahour/season 
and a otal prcduction of 3,150,00 sacks thruqhout the 
season, Othor e:i Icyment p ortLlni ties ar- p)rovided in 
administration, supervision (overheads), handling and 
transport, storage, .arketing and distribution. 

Expressed in terms of gross income; an average labourer 
in charcoal production receives a total LS 429 ± 150 pcr season 
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(i.e 6 months). This is equivalent to an annual income for a 
labourer receiving minimum wage in governmen t service today. 
The estimated gross income is equivalent to K. 1.49 lWbour 
cost/sack (figure compares very well with table 3-1 even though 
it is derived differently). Thus the total income accruing to 
lahour in the Bluc-Nlile reached a figure of I.S. 1.7 million in 
the 1983 season. 

!nvestors' ott annUal income is estimated to be .S. 0.522 
0.19 per sack. For an average producer in Bflue Nile 

producing 20003 (high varability -- 19.16), this means an 
average net annual income of [.S. 10,457. Total net anlnual 
income accrued to investors in 1983 based on these estimates is 
around LS. 1.6 million. It is thus very clear that charcoal 
production has al ays been a significant employer and income 
goverator for rural people in the Blue Niile. 
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4- 1 Production Constraints
 

Charcoal production in the nluetile eperienced a largescale lrowth during the last 40-50 ye ars. turiMn the last
decade (197,1 - 19 3) pr' drcti n alliscst tripied from 1,184,2281
sacks annually t-, ,,PC,1i66 s, i.s. ,i lh di inishini resource 
hase and inc'ea in,' distances, fo',.idalulc constraints are 
con Li nua 1ly enudangeri ng the iidiustry. Producers surveyed list
the fcl lowing as tMe pmost cri tical constraints under liue hiIe 
condi tions: 

- [ohowr desertion, 
- Fuel supply at oi cial prices,
 
- Soil texture and burial requirement.
 

The impace of these cosntraints is already showing in thecontinuous rise of charcoal prices (See rig i-i). These trends 
will contiue to dooino L the inidstry and future prices are 
expcected to sh.., rapid riser.
 

Poth i-rndi(.1'r; 
 and forest authorities in Blue Wile expect
these constriot, tut Iecceue continually more pressing with
time. In a reply to charcojl production prospects, 61' . theof 
producers sawpl(ed intend to shift. to another business as soonas sCssible. 39i, of th produccrs .lver still argue that
charcoal is a good busi ness and have no intention to desert the 
business. 
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Table 4-1 
Charcoal 	Production Contraints
 

in Blue Nile
 

Factor Constraint Ibo. of 	pro- Rating 

dncers re f,,rrin.i 
to constraint .... I 

I. Labour Desertion 21 1 
2. Fuel supply at official price 	 14 + 
3. Tree cever 14 + 
4. Roads 	 & infrastructure 13 4.
5. Soil texture & burial problems 	 1 -­
6. 'Rater 	distance 5 0 
7. Rail Transport Cost exclation 2 0 
h. Pasturalists-Farmers conflict 4 -­

10. Spare-h"arts costs 1 O 
11i.Abundarce of aricultural cropsandl dhc:Iur comipeti tion ____________ -L 

Source: Cwn Analysis from questionnaire. 
Note: + high 

Redium and in spCcific areas (localized) 
Medium and( general 

o Lc,,qi and in specific situations 

4-2 Marketing Constraints 

Fuel supply, roads, financing and price regul ation are 
the most critical constraints of charcoal marketing in the 
Blue ile. Other factors of limited applizability are also 
presen t. 
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Table 4-2
 
List of 
Marketing Constraints 

in Blue Nile 
Major Constraints 

tMinor Constraints of l-imited 

applicabli ty 
o.uel supply I . Local taxes2. Roads 

2. [.ow price at producti(n 

csn
3. Fiancing 

3n3. Unavailability of rail 

4. Price regulation . Ptransport.
4. Remoteness and distance from 

5. Brokers Waitingj 5. outl et. fur customers 
6. Distribution of Zaribas 

in Khartoum 

Source: Charcoal Traders Survey, 1984. 

Both price regulation and the relatively low trademargins will tend to push a lot of wholesalers (mediumzaribas) out of the chain. Brokers (lorry owners-etc)expected are',o assume an increasing role in the charcoal trade. 
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4-.3 Demand/Supply Balance:
 

The demand supply balance in this case wll be limited 
to the Blue ile production areas and centres of consumption
of the charcoal it produces. The main areas needed to be 
considered are thus limited ta parts of the [1 ue Hile, Gezira 
and Khartoumn Provinces. Table .1-3 below gives a sunnary of 
the charcoal hal ance projec ted 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 Blue Hile, only urban populations are
 
included in the calculations.
 
- EA (1983) per capita figures were used.
 

1983 production figure of 3150966 
 sacks is to remain 
constant to the year 2000. 

Table 4-3 

Charcoal Demand/Supply Balance for Blue Nile
 
1983 - 2000
 

I Year f 7lue Hiile & Gezira K.hartoum I Total I Supply asl i 
. . consumption c onsptoJ ­ emand
 

11983 j 1765827 46'%5046437 6812264 
119 8 5 I 1855222 I 5542523 7397745 43 I11990 
 I 2099014 ! 7006705 9105719 3 I
119.95 
 I 2374841 88576805 11232526 I 28% 
2000 2686915 11197641 1304560 23%J
 

Source: Own calculations. 
N13te: Small quantities hauled to the O1ile Province in the 

Northern 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 year 2000). If the
46% supply portion is to be maintained, Blue Ijile production 
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targets must be raised fr,r;i the existing 3.2 mlI lion sacks to 
3.5, 4.2, 5.2, and 6.4 millions in the years 1985, 1990, 1995 

and 2000, respectively. lhO iWpact of such targeLs on the 
resourcce base 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 mak ing. With assured supplies charcoal 
production b~ecomes a technical and ocial management problem. 
In si tuations of inadequate wood suppl ies no technical 
pres(:ription can provide the charcoal leded. iller existing 
condition of thu irdu.tiy in the Hlno Wi 2Uahout 3 tons of 
wood are needed to roduc o a ton of charcoal. Using this 
conversion factor, forest reserves needed to m.intain a 46", 
supply flow of charcoal for Khartoun, Cezira and some parts 
of the Blue-Hile are calculated in tahle 4-,4. [stimated 
required area amounted to just over half a million hectares. 

Table 4-4
 

Calculation of Resource Base Needs for Charcoal
 

Production
 

Production target to maintain a 46k supply = 4637690 sacks/year 

flow (average) 
Conversion = 1 cubic m.for three 

sacks. 
Volume of wood needed = 4637690 = 1545897 cubic m. 

3 
Yield per feddan for A. seyal = 20 cubic m.
 
Rotation = 15 - 20 years
 

(17.5 average)
 
Annual 	coupe = 1545897 = 7'295 feddans 

20 32466 hectares. 

Total forest need to be reserved for sustained yield management 
= 32464 x 17.5 561117 hectares. 

Source: Own calculations.
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Proper Si lv icul ture and management is an irportant
element in reduction of laud area to be colmni tted for 
fuelwood needed for chlarcoc 1 purposes. Studies along these
lines and action Ijrohrammes need to be urgently pursued. 

Fxisting forest reserves (table are4-5) only about
177217 bectares. This is only 31', of the total area
calculated in table ,4-4 to maintain '1.6 miil1 ion sacks
annual ly . Even within these reserved areas there anis area
of 62560 hectares which needs urgent rehabilitation if it is 
to be used for charcoal Ijroduction in the f-uture. 

Table 4-5 

Forest Reserves in Blue Nile for Fuelwood Supply 

Range of Area Area in lectares Remarks 

l'iuIder 8400 need rehabil i tation 
Senl r 54166 .. .. .. 
alna(?inc 68502 lel l stocked 

,j i 24 3,75 .
 
S a22 1 77.1 .. .. .
 

Sour(e: Forest Deit. Records, Sennar nlue-hile. 

Outside the forest reserves the situation is not much
better. A total area of :10I,00 hoctares (P million feddans)
in Kurmuk (most southeastern part of Blue Nile) is the only
remaining candidate area for commeiarcial charcoal production.
Intensive cha rco 1 Froduct ion is expected to become 
operatfinal once the Seunar--)amazine road is completed in thenext few yeats. his reource base is mell stocked and can
sustain the 4.6 million, sac: annual ta rjt-ts 6-7for years.

It ls of parallotumt 'mporftancetha t an i ntentis ive programmtue oF
reservation and affroestation be immiiediately initiated.
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4-5 Future Price Trends 

Charcoal Prices are expected, as they did in the past, to
exhibit contintuous increases (See Fig 14-1). Varions cost selementswill contribute towards 
these 
infcrovs 
 These mainly include: 

- Labour costs
 
- Raw-rateri'l (aocd) cost 
- Transportatie' costs 
- Cener:l1 inflation
 

In this section 
 an attceipt will heraw material and transpOrtation 
made to discuss briefly

costs 
c.n future charcoal prices.A detailed analysis of future prices and projectionsthe scope of are beyondthis study and reql'ir.s a s't of data unavailable at
the mcment.
 

4-5-I Rlaw Material or Wiood Costs Impact an Future Prices 

The iQpat of raw material costinsignificant. has beer, relativelyIt is treated almost
impl ied 1y the very 

as a free good as clearly1e royalty rates. lTis ny continuetile case to beas far as chrctaI prodction is treatedopera ticn as a salvageiln areas 
 dAs LirA.d for clearing
expan nit. fT:n:e for a[ricul turalare.!s, ',,'.r are cantinu1llyto , t beccming unableexisting pl-odtoction tar jer ,sIndthere ne.dsto thl furut Io ho a shiftreserves. It is htre that ra, '-ntaterIa1hound to costs areri1, significantly values cw:arabr1eoreplaceent costs. 
to to resource orIhe impact of risessoftened u,'nhr Bloe 

in thse costs wiil beNile col(iititlns, to scti:c cxtenttransportation by the drop incosts. Frrcst reserves 
are comparativelycloser hbth muchlo ch,-jrcoal depots and consulti in centres.
 

Calculatior 
 of resource or replaccfient cost requiresof cost a setdata unavailable in existing forestry records.criphasize th 1,;emusted for such stncdics to deteurine proper charcoaland woud pric-s in the Sudan. Using a','ailale
break-even data calculationcost on ofper sack hasis 
is shown 
in table 4-3 below.
 



- 47 -

Table 4-3 
Estimation of Break-Even Royalty 

Value/Sack of Charcoal 
A. Seyal Forest
 

Es tiiated Prodcti on InIterestode j Zero interest modelSper eddan in sacks j ... I .........
 

60I 3.72 0.06 I
30 J 7.44 72 

Sou rce: Own calcul ation Ibase(I on I e I!il e 1983 records. 

Note: Break-even cost is calmclated as foilows: 

Esta ten chrcoal i)roduc ti on/area 

The significance theseof rough estirates can be seen
clearly when arethey compared with raw-material cost figures
present today thewithin indnstry. lhe break-even figures (table
4-3) are I - 14 Limes the crren t LE 0.25 per sack royalty value.Expressed dif-ferently this leans, assuming all other elements 
constant, an increase of charcoal prices in Khartoum ranging 
between M and 0.I 

4-5-2 Tran;potaion iLpact on Future Charcoal Prices 

The increase in charcoal prices has always been closelycorrelated with transportation. As can be seen from e::w-v ei.r. 
the continual shift of charcoal lproduction zones is reflectedin price increases due wainly to transport. On average transport

costs range between LS O.G'03 - 0.007 per kill per sack (table 3-5
section 3-4). Charcoal prod'uction zmos in the very recent future 
are expected to mve at least 100 ki: souLthwards aid eastwards deepint' lue bile. lhiS, when coupled 'ith increasing oil prices can 
pro; prohibi Live. FAO (!IMo) arld Earl (1975) estimate themaxirmi distance possible for charcoal haulage in the range of
000-I1O kim. A Clear L.ple of transport irlpacL orl prices call be sern ,n the bile Province where the price of charcoal sack (35 kg)
already passed the 30LS mark. 



2-5 Charcoal Making Process:
 

Charcoal production technology in tLe Sudan remained)asical ly the 
 same throirgout the life of the industry.

Traditional earth Milns of various sizes and shapes are used.
The smnaller :ilns are predominant at the begining of the 
season. Towards 
 the end Cf the season big kilns are 
dom nant. 

Generally wood is allowed to dry for a period of three 
weeks after being cut. Filling the kiln developed into &skilled operation. The wood raw material is first separated
hy size into small, medium and big sizes. Various local
nicknames were given to 
each size. Arrangement of wood
inside the kiln 
is done in such a way that the inner-most 
layers are composed of the hig size wood followed by medium

sizes and small ones. The latter form the outer-most layer
of the kiln. Ouce wood is arranged inside the kiln it is
covered by hay and soil before it is lighted. Usually the
carbonization process is allowed to continue for a period of
 
7-14, days depending onithe size of 
the kiln. Ouring thisperiod continuous day and night moni tering is the only

conceri of the chareman. When flames starts to show andsmoke ceases the kiln is opened fr,.i 
the sides and aid a1lowed
to cool before packing the charcoal in sack:s begins. 

All these processes are carried out eachby chareman
individually. However group participation does happen during
the process particularly in transportation of large wood 
sizes to the earth Kiln site. 

In a response to the desirability of introducing newkiln types e.g. metal 41% of producers accepted the idea withreservation, 221 refused the whole idea and 27% could not saybecause they veryknow little of the new techniques. Fromthe recent SREP studies in this area (see other SREP
 
publications) 
existing techniques are expected to continue
 
and seems to be more efficient than believed to be.
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5-1 General
 

- Charcoal Iproduction in the lue-Nile is a highlycouq -ercializedactivity. It is comparable to agricul tural
production both in terms of scale and money involved. 

It remains essentially a private sector activity rightfrom production warkotingto and distribution. With very few
exceptions the rolea of the forestry dt.:artlent is limited to
the control of operations and product mo'vement. 

5-2 Marketing Environmnt 

- The structure of the charcoal producers as revealed bythis study, siio.s a wel I organized irdus try. The degree ofcompetition has Leen miintained sufficiently high to balance
its developmen t. Ibis structure is clearly reflected in the
condct, perfor'ance of the industry and its development
particularly in as far as the utl1ization of economics of scale 
3nd return on i ovestient is conceretd. 

Similarly charcoal 
 traders surveyed showed 
a well
organized structure. The trend awards the development of thecharcoal trade integrated busineossas an .,ohre traders acquire
their own transport fleet and are inalso involved financing
production operations secureto suppliis, is well established. 
Tihe most reont trend in the appearance of h-okers and
non-resident trders (lo;.ry owncrs). 

Marketing process and di stribution long andis comples.
Generally at the production at the kin site 20% is sold on
site (packed or un)acked), 1' is tr ,isportedpacked and sold
at local Blue Nile iiarkets, 291 finds its 
way to outside
markets in Khartoum and Gezira provincoes, 341. is stored

depots in Ilue-Nile awaiting 

in
 
peak prices and only 3, is left


site to next season. CoirIed 
on
 

I, an ideal distribution 
program, the existing systm i1 vcry aioriral (spaghettidiagram) where producers, wholesalers retailers and consumers 
are both directly and indirectly connoctcd. This is l-erhaps areflection of the relatively 
 I, trade margins within the
 
trade.
 

- The 1932 forest policy iHeutified charcoal production as 
a forest management operation wheie sustained yield managementis a pilot coc, eit. The pillars of arethis 'ystem identified 
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as continous afforestati on of cleared areas and more 
reservation of natural stands to meet dcmand increases wi th 
time. However, as early as 1960 with the luilding of ,oseries 
dam and expansion of mechanized "'ai n- fed and irrigated
agriculture, charcoal production shifted away fromll the realm of 
forest managemuent to beCome stictly a salvage operation. 
Comrercial production zones (.fined as araS Planned for future 
mechanized agricrl]ttre now prodluce 02 of the charcoal in the 
Blue-Nile. Produc:tioi in forest ro(orvs is almost zero. 

Even wi t so [i!,tch production from areas planned for 
agriculture, vast resou r'ces are actually wasted, heinq burnt 
directly into ashes prior to cropping. In two agricultural 
scheies hy 1984,3O,8000 fcidaris of fnatirral forests were hurnt 
into ashes. lhis area .as cstiwated to prodice 20.8 illion 
charcoal sacks valued at 1... 141 illion using 19M1 prices. 

5-3 Economics of Charcoal Industry 

- Of the total costs (production and marketing), labour and 
transportation assrme a leading rcle. The latter will continue 
to increase and can hocori:e the limiting factor for charcoal 
p roductLi on. 
- PawY - tenr i aI (wood) as a cost el eiic0nt is very 
insignificant ,,d is less than 9. of total costs. ,hori viewed 
in terms of resource costs the royalty figure need rise fromn 
the existing LS. 0.25 to .72 - 7.414 per sack. Once charcoal 
production is practicod ii frest resources these values will 
apply more arid lwore. 

Charcoal prices, in jenor-al, are stable and show a 
distinct pattern. A period of low prices (Iiarch-Jmnoie) 
interchanges wi tLi a period of high pric:es (July-January) w-ith a 
peak cocirn!ng ho teen oVeloer and January. Col Ius ive 
practice and price rings are shownn to he rare and arc 
definitely less than most accusaticns t.end to suggest. 
- Investment in chorcoal production is characterized by 
high labour intensity, short gestation period, seasonality, 
revolving initial capital arid sheil system of finance. 
- Initial invet':dLit reqni roncL is estimated to be 16Z I­
6% of total costs (pQnd,'ction and war-:ting). However figures 
as low as V% and as high as 31Q are experienced. 

Profitabilit y expressed in term of return investri;ent is 
generally high. When ha sed on initial capital needs returns as 
high as 85% + 46lh are estiMated. lhen viewed in torns of total 
cot. rr'f llt, ,rp frittinrf in ,r, in +i, i f Z arrge, 
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- Trade of profit margins however are found to he generally
low. This perhaps otfors an euql~anatici n to the less-than-ideal 
distribution systcii in tile ilt airgi as 
and as low as ,i are ,x:eerioir(d. 
- Lsl] 0lo 00 t ( 'generation In 

Us try - us as higjh 28,1, 

vithil the industry is high.

the i984 sea son in the 
 HIue-N i Ie , (9, ;6 m,,n-mon ths ( i e 10,976
elipl oynent opportun tis iN 6 months) Were gjWrated only in
the production piace. Other opportunities %.o e also availaho 
in adomistration, hand]ing, transport, storage, miiarketing and 
distribPution. 

5-4 Future Prospects 

- Charcoal production in the ilue-lile has experienced a
large-scale growth during the last 40-S0 years. During the 
last decadc production almost trippled from an estimated annual
 
production 
of 1,1 4,228, sacks to 3,150,966 sacks.
 
-
 tharcoal consulption is e:.pect,.'j to continue to rise
(National F[rgy Plan 19I 1,.hile thle cupply gp is exp'ected to 
wi den. 
- The rsot critical f-ctor cr" the charcoal Industry is the
dim r;inshing forest resource hase inrVfoe-Nile institutions. 
Wi th inadequate wood vurull ics no tochnical prescription can 
provide the ch, 'coal needed. 
- Other t jor co iNstrasnt, iclilde labour desertion, fuel 
supply, soil texture, price requlation and financing systems. 
- Future price trends are going to continue to rise. This 
is die roe i rly to two factors: 

a) Haw material or rood costs. 
b) Transport,: ti on costs. 


