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Zaire

Zaire is a very heavily forested country, possibly the most forested country in
Africa, with a forest cover of 122 million hectare. Forests are classified into three
main groups of economic interest :-
a) The Mayumbe forests in Bas-Zaire - 240 000 ha.
b) The dense mountain forests and open forests of the periphery - 21
million ha.
c) The tropical forests of the Central Basin - 101 million ha.

Only a small fraction of the forests are being exploited commercially. However,
the peripheral forests are starting to be degraded due to slash-and-burn
cultivation. The Mayumbe forests are already heavily depleted due to demand for
industrial timber and for wood energy.

Table 2 shows the theoretical energy potential of forests in Zaire on a sustainable
basis. However, it must be recognised that the figures quoted are optimistic if the
imbalance between areas of surplus capacity and the areas of maximum demand
are considered.

Table2: Theoretical Forest Energy Potential in Zaire (without
reforestation) (Ref 9).

Source Area Density Gross Maximum Net
Forest ha m%ha Energy Annual Annual

Million Poten Drawdown Energy
Notes Mtoe t/ha/yr Mtoe

*a *b *C

Central 101,000 300 7800 4,0 83,2
Mayumbe ,24 135 8 2,5 0,2
Peripheral 21,00 100 540 1,5 10.8
TOTAL 122,24 8348 8,0 94,2
Notes

*a Based on 25% moisture and 0,343 toe/ton
*b Assuming a regeneration of 5 m3/ha/year
*c Exploitable anually on a sustainable basis
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Figure 3: Energy per capita for the period 1974 to 1983 and GNP per
capita for the period 1965 to 1987



Zaire
-16 -

Data on the use of energy is only adequately available since 1974 though the
electricity statistics go back much further. Figure 2 shows the variation of the
consumption of commercial energy during the period 1974 to 1983. The
variations during this period have been small. However, this figure masks the
effect of population growth and changes in the economy. Figure 3 shows the
change with time of energy consumption on a per capita basis. Also shown in the
figure is the change in the Gross National Product on a per capita basis. Both
curves show similar trends with a decreasing value with time.

5.2 Fuelwood

Fuelwood is used mainly in the domestic sector though small amounts are used
for metalworking, brick-making, laundries, drying agricultural products, and for
the smoking of food products. Whilst most of the wood is used in its normal form,
some is also converted into charcoal.

No long term statistics are available for fuelwood consumption but an estimate
has been carried out for 1983 and planning scenarios have been constructed for
anticipated demand to the end of the century. Table 6 shows the quantities of
fuelwood used in various sectors and also the form in which it is used.

The reason for the heavy reliance on fuelwood is the expense of alternate energy
forms and the fact that only 3,5% of households are connected to electricity. The
use of fuelwood needs a lower capital investment than electricity, or petroleum
products.

Fuelwood is used almost exclusively in the rural areas and is almost always
gathered rather than purchased. It is also gathered when required rather than
stored. Charcoal is also used for cooking and is more prevalent in dense urban
areas such as in Kinshasa. In cities the ratio of charcoal use to fuelwood use is
typically 6:4 though in Kinshasa the ratio is 17:3. The ratio of charcoal to
fuelwood is a function of the distance from the centre of a city i.e those on the
periphery use less charcoal than those in the centre. The average charcoal
consumption is 875 kg per household per year, with an estimated 1 kg required to
cook a meal.
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Table6: Consumption of fuelwood - 1983 (Cubic metres wood
equivalent*) (Ref9)

Consumer Form Quantity TOE
'000 m3 '000

Household
Rural Firewood 19 840 5105
Urban Firewood 5224 1344
Charcoal 7 836 2016
Metalwork Charcoal 100 26
Bricks Firewood a3 24
Laundries Firewood 6 1
Smoked food Firewood 2 1
Agriculture Firewood 9 2
33110 8 520

Subtotals

Domestic : 32 900 8 466
Other 210 54

1m3 = 0,75ton: 1ton = 0,3431 TOE

Forecast made of fuelwood demand to the turn of the century assume that the
amount of fuelwood used in the rural areas will decrease because of the general
urban population drift. 1t is estimated that the urban population will grow at
double the country average growth rate. Urban demand is expected to increase
by between 3% and 4,8% depending on the assumptions made.

The energy potential values given in Table 2 together with the consumption values
in Table 6 show that there is no shortage of fuelwood in the country for the
foreseeable future. However, there is already an in-balance between supply and
demand in certain parts of the country. Thus Kinshasa which is the most densely
populated region in Zaire also has the highest demand for fuelwood. The forests
around the city have been largely felled within a radius of 25 km and charcoal and
fuelwood are being imported from regions 50 to 100 km from the city. In other
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Since 1985 the government has adopted a system of pricing which is based on
central prices at a number of locations with realistic distribution costs. The price
of diesel fuel has increased until there is now approximate parity between
gasoline and diesel.

In the area of electricity the government has adopted a drive to recruit more low-
voltage consumers by SNEL, and has been encouraging foreign investment
especially under the ZOF| scheme. This scheme encourages investment in
energy-intensive export orientated industry by tax and duty concessions and by
the provision of cheap energy. This scheme could have serious repercussions on
electricity supply in the longer term. The reason for this is that at present there is
a surplus generating capacity which could rapidly decrease if significant growth
occurs. Thus any pricing structure which is based on short-run marginal costing
considerations could become a financial embarrassment in the longer term. It
has been estimated by the World Bank that the short-run marginal cost of
electricity from Inga 1l is US (1984)Cents 0,21/kWh whilst the long-run marginal
cost is US (1984)Cents 0,68/kWh. '

Electricity tariffs have also resulted in a significant cross-subsidization. Low
voltage domestic consumers are the most heavily subsidized energy user in Zaire
with the price in 1985 of US cents 1,0/kWh, which is about 12% of the long-term
national marginal cost of electricity. In addition, consumers far from the hydro-
stations and relying heavily on more expensive thermal power pay the same tariff
as any other consumer leading to an under-recovery of costs. The introduction of
a realistic tariff is complicated by the fact that some two-thirds of electricity usage
is by the state mining company Gecamines and therefore any tariff changes are
considered at the top government level since they impinge on the economic
viability of the mining operation. The World Bank has suggested that a more
equitable tariff which includes provision for debt service should be considered.

7. DISCUSSION

Zaire has large resources of wood and of hydro-power which makes it
independent of imported energy with the exception of oil. Whilst it is an exporter
of crude oil the amount of production has reached a peak and will decrease with
time even though anticipated new finds will extend the life of the oil producers.
Because of the inability of the refinery to convert the heavy crude produced into
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the correct range of oil products for the country’s own use, all the crude is
exported and the required products and some light crude are imported. Thus the
country may be considered as a net importer of petroleum products.

The country is self sufficient in wood fuel and charcoal which are the main fuels of
the domestic sector. Whilst there is no national shortage of wood there are
regional shortages caused by the difficult transport problems especially in the
rain-forest areas. There are plans therefore for reforestation in areas near the
more densely populated urban areas such as Kinshasa.

Whilst the main electricity potential is based on the Zaire River, there is scope for
diversified local generation because of the difficulty of access across parts of the
country. At present their is an over-supply of generating capacity, mainly in the
west of the country and the Inga Il Power Station is only operating at half capacity.
For technical reasons it has not been possible to synchronize the inga Il system
with the western grid and the Inga Il station is only used to feed the Inga-
Kolwezi D.C. link which supplies Shaba Province.

The main supplier of electricity, SNEL, have plans for increasing penetration into
the domestic market, whilst the Government are trying to attract foreign
investment for energy intensive export orientated industry. Whiist one of the
attractions is cheap electricity, the World Bank is concerned that short-run
marginal costing considerations being used to price electricity may, in the longer
term, prove to be a financial embarrassment to the country. The Bank has
suggested that the present electricity pricing policy does not adequately cover
costs.

The hydro-electrical potential of the Zaire River is very large but can only be
adequately tapped if the capacity installed is large. There is therefore, scope for
the supply of electricity from Zaire to other countries in the sub-continent.

Since 1985 the government has been investigating the role of electricity in the
economy and has been considering pricing policy, energy conservation, and
energy substitution. These measures will have a long-term effect on the use of
energy but the main driving force is the country’s economy and energy
consumption will follow the economy directly in the medium term.
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YEAR

1967
1968
1969
1870
1971
1972
1973
1974
1975
1976
1977
1978
1979
1880
1981
1982
1983
1984
1985
1986
1987

000'S TONS OIL EQUIVALENT

775.
798.
765.
689.
655.
632.
685.
714.
662.
696.

OIL

NA
NA
NA
NA
NA
NA
NA
35
62
11
98
98
47
82
83
54
25
NA
NA
NA
NA

ENERGY CONSUMPTION
ELECT

216.
229.
251.
278.
305.
306.
.72
290.
297.
298.
298.
282.
298.
318.
338.
332.
336.

331

03
66
03
45
17
38

92
23
03
69
79
37
54
06
39
31
NA
NA
NA
NA

COAL

45,
.62

101

108.
133.
134.
126.
144.
136.
147.
136.

NA
NA
NA
NA
NA
NA
NA
84

66
78
88
82
04
86
62
88
NA
NA
NA
NA

1112.
1198.
.80

1171

1122.
1073.
1057.
1148.
1189.
1142.
1169.

NA
NA
NA
NA
NA
NA
NA
11
47

45
65
66

75
55
44
NA
NA
NA
NA

GNP GNP
current
170 0.87
170 1.39
180 1.77
180 1.72
200 1.94
200 2.14
240 2.73
270 3.26
300 3.44
300 5.26
330 7.39
360 9
410 18.22
430 28.04
400 38.9
340 50.03
290 94.71
200 146.96
160 197.69
150  307.52
150  590.85

POPUL
TOTAL US $/CAP Billion Z million
COMMER current

18.
18.
19.
19.
19.
20.

21
21

222
608
026
481
976
513

.094
723
22.
23.
23.
24.
25.
26.
27.
28.
29.
29.
30.
31.
32.

399
121
885
686
519
377
252
134
013
877
712
672
655

GDP
DEFLAT

134.
180.
341.
559.
726.
1055.
2009.

HNO’UJAO’LH’OON(HO?ODU\LDU\ODLHO’)U’U’I

ZAIRE/US$ GNP/CAP GNP/CAP GNP/CAP GNP/CAP
US$ curr US$ ('80)ZAIR currZAIR '80 ZAIRE '80 kJ/CAP
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170
170
180
180
200
200
240
270
300
300
330
360
410
430
400
340
290
200
160
150
150

4722
3036
2721
2769
2941
2667
2697
2571
2542
1613
1294
1101
621
430
297
188
85
36
22
14

7

48
75
93
88
97

104
129
150
154
227
309
365
714
1063
1427
1778
3264
4919
6437
9710
18094

1326
1334
1410
1358
1428
1391
1454
1429
1302
1223
1213
1115
1082
1063
1061

985

956

879

886

920

901

GNP

million

24167
24821
26818
26462
28529
28533
30674
31048
29153
28280
28980
27523
27606
28040
28922
27702
27742
26252
27208
29143
29409

ENER/CAP

NA
NA
NA
NA
NA
NA
NA
2145
2242
2124
1969
1822
1737
1824
1829
1702
1689
NA
NA
NA
NA

ENER/GNP
kJ PER
Million Z

NA
NA
NA
NA
NA
NA
NA
1501
1723
1736
1623
1634
1605
1716
1724
1728
1766
NA
NA
NA
NA
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Table B: Installed electrical capacity

YEAR  ++++++++++ HYDRO CAPACITY - MW ++++++++t++ FraEkAEIAEIE THERMAL *****xxxxx
BZ & K SHABA OTHER TOTAL CUMUL BZ & K SHABA OTHER TOTAL

1930 32 32 32 0
1931 0 32 0
1932 6 6 38 0
1933 0 38 0
1934 2.2 2.2 40.2 0
1935 0 40.2 0
1936 0 40.2 0
1937 12 12 52.2 0
1938 12 12 64.2 0
1939 0 64.2 0
1940 0 64.2 0
1941 0 64.2 0
1942 0 64.2 0
1943 0 64.2 0
1944 0 64.2 0
1945 0 64.2 0
1946 124 124 188.2 0
1947 2 2 190.2 0
1948 2 2 192.2 0
1949 2 1.6 3.6 195.8 0
1950 42 42 237.8 1.3 0.4 1.7
1951 0  237.8 0
1952 178 178  415.8 0.8 0.8
1953 0  415.8 0
1954 75.9 75.9  491.7 0
1955 26 12.3 38.3 530 1.6 1.6
1956 0 530 0
1957 13 13 543 0
1958 12.6 12.6 555.6 2.6 0.2 2.8
1959 17.2 17.2 572.8 0
1960 0 572.8 0.5 0.5
1961 0 572.8 0
1962 0 572.8 0
1963 0 572.8 0
1964 0 572.8 0
1965 36 36 608.8 0
1966 0  608.8 0
1967 0 608.8 0
1968 0  608.8 0
1969 0  608.8 4.2 4.2
1970 0  608.8 0.8 1.2 2
1971 0  608.8 0.6 5.1 5.7
1972 132.6 132.6 741.4 1.2 1 2.2
1973 117 117 858.4 12.8 12.8
1974 117 6 123 981.4 0
1975 0 98l.4 13.4 13.4
1976 0 981.4 0.4 1.9 2.3
1977 350 350 1331.4 2.9 2.9
1978 175 175 1506.4 1.3 1.3
1979 175 175 1681.4 0
1980 0 1681.4 1.4 1.4
1981 525 525  2206.4 0
1982 175 175 2381.4 0
1983 0 2381.4 0
1984 0 2381.4 0
1985 0 2381.4 0
1986 0 2381.4 0
1987 0 2381.4 0
1988 0 2381.4 0
1989 0 2381.4 0
1990 0 2381.4 0
TOTAL  1868.4  493.1 19.9 2381.4 8.1 1.9 45.6 55.6
% OF TOT 76.7 20.2 0.8 97.7 0.3 0.1 1.9 2.3
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494.
534.
534.
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Table C: Electricity consumption

YEAR

1830
1931
1932
1933
1934
1935
1936
1937
1938
1938
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Mwh

33
39
54
98
167
154
158
220
233
272
323
345
351
250
320
433
337
467
497
453
620
704
729
1073
1292
1445
1743
2489
2519
2488
2456
2444
2492
2407
2381
2618
2841
2506
2664
2912
3230
3540
3554
3848
3475
3800
3828
3880
3777
3833
4126
4207
4456
4502
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GROWTH

%

18.
38.
81.
70.

-7

39.

16.
18.
6.

-28

28.
35.
-22.
38.

-8.
36.
13.

47

20.
11.

O WO OO ~NBNENWEBNDOWWODULO — B0 WWMNOOOENOUWOELOOMNWOONODONONDOREOON

1
— TN N = N - O WO

L.

13.
16.
29.
47.
43.
44,
48.
41.
48.
57.
61.
62.
44,
56.
77.
20.
28.
29.
26.
29.
33.
19.
29.
29.
30.
37.
51.
51.
49,
48.
48.
49,
47.

46

48.
52.
46.
49.
53.
58.
64.
53.
49.
39.
42.
42.
32.
27.
25.
27.
21.
20.
21.
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Table D: Oil production

Table E: Petroleum product consumption - Thousands Toe

YEAR

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

YEAR

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990

LPG

.80
.69
.06
.38

.91
.53
.16
11
.42

OO O = -
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MILLION BARRELS

OFF-SHORE

O OO ONOWMWOMOO~NDNO~NOWO

AVGAS GASOLINE

13.
10.
11.

6.

KL oo oo,

.088
.038
.841
.921
.535
.625
472
.030
.398

900

.830
.890
.000
.000
.000
.000

26
77
g1
94
.59
.11
.73
.11
59
.39

ON-SHORE

181.
189.
183.
148.
127.
122.
112.
114.
103.

91

.000
.000
.000
000
.003
.146
.196
.364
.836
800
.400
.970
.000
.000
.000
.000

O OO0 O0OWWFOODOODOOOOO

TOTAL

O ~NOO NN WOWO

— —— =
OO OO~ N~ O

KER/JET
82 187.52
95 198.35
06 195.11
28 171.64
08 174.06
55 178.92
78  194.30
22 191.07
62 165.16
.99  175.18

.088
.038
.841
.921
.538
771
.668
.394
.234
.700
.230
.860
.000
.700
.000
.000

GASOIL FUEL OIL

310.
315.
304.
288.
284.
259.
308.
329.
315.
353.

80
80
10
10
80
60
30
30
00
60

80.
83.
69.
73.
63.
63.
63.
72.
73.
69.

14
04
86
64
28
37
18
97
06
67
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