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Introduction 

1 .  Energy pricing has to be seen in the context of wider energy 
demand management policies. The overall objective of the latter is to 
change demand from pat terns that would evolve without "management" to one 
that is considered economically superior on the basis of certain policy 
criteria. The major ones are: (i) pricing, (ii) laws, regulations and 
rationing, (iii) increased efficiency in energy use, (iv) education and 
information activities and, (v) direct or indirect subsidies to energy 
producing or energy using activities. The policy instruments under these 
four headings can be applied directly to a given energy resource, or in- 
directly by affecting the cost levels, availabilities and utilization of 
energy-using systems, appliances and machinery. Since these instruments 
are interrelated, their use should be closely coordinated for maximum ef- 
fect. 

2. Among these instruments, pricing is a particularly powerful and 
versatile tool for affecting demand in the long run. In the short run, 
even sharp changes in prices have only limited effects on demands, but 
major effects on energy revenue flows instead. Pricing can be applied 
directly to a given energy source by changing the final price to users. 

Part I: Principle and Practice 

Objectives of Pricing 

3. There is no single rationale for setting the price of any com- 
modity "correctly". A number of objectives that are either complementary 
or conflicting, can be identified. This is of particular importance in 
the energy sector, where the classical concept of the market finding its 
price level is applicable only in exceptional cases, such as in local 
markets for fuelwood, or in the case of imported fuels where world prices 
dictate the basis for domestic pricing. In supplying electric power, 
natural gas, and other commercial domestic energy resources, however, one 
or several major suppliers in a regulated or government-owned framework 
face a range of possible prices and corresponding demand patterns. This 
requires the consideration of the following major objectives: 

- efficient allocation of resources; 
- cost recovery; 
- consistency with competing resources; 
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- ability and willingness of consumers to pay; 
- satisfactory financial performance of supplier; 
- social and equity considerations; 
- economic and fiscal policy targets; and 
- demand management. 

4. The efficiency principle seeks to ensure the regulation of prices 
in such a manner that the allocation of the society's resources to the 
energy sector fully reflects their values in alternative uses. The equity 
principle relates to welfare and income distribution considerations which 
may call for the changing of differential prices to different users on 
grounds of basic needs, or of uniform prices to specific user groups in- 
spite of differential costs of supply. The financial principle suggests 
that energy supply systems should be able to raise sufficient revenues to 
remain financially viable so that continuity and quality of service is en- 
sured. A fiscal principle may be to use the taxation of energy resources 
as a means to raise required government revenues, either to finance energy 
related facilities such as roads, or to raise revenues in general. The 
latter may be an important consideration in countries in which more equit- 
able and sophisticated forms of taxation, such as income taxes, do not 
serve the desired purpose because of ineffective enforcement. 

5. The combination of these objectives in the formulation of energy 
prices is unique for each country and source of energy. However, case- 
specific judgement is subject to general priorities that need to be set 
similarly in every case. The basis for pricing considerations, even if 
significant adjustments are made at a later stage, should remain the eco- 
nomic cost of providing or consuming the energy resource. Staying as 
close as possible to this criterion ensures that resource allocation in 
the economy proceeds as economically efficiently as possible, and that 
consumers get the correct signals for their decisions. Having established 
the economic cost of the energy resource, considerations can turn to the 
financially, socially, and politically important adjustments, and to the 
policies that have to be supported by pricing. While realism is a neces- 
sary feature of pricing, let us not lose sight of the fact that the long- 
term goal is a contribution to economic efficiency. 

6. What we are facing, in effect, is a continuing circular process 
of decision making. Demand projected under the assumption of present 
prices leads to investment decisions for energy supply, which in turn re- 
quire a certain level of cost recovery. New prices based on these cost 
considerations may again influence the development of demand, thus closing 
the loop. 

7. Why does economic costing and pricing of energy occupy such a 
central role in our considerations? First, the scarcity of resources in 
developing countries dictates their most efficient use in the economy. 
Secondly, commercial energy supply policy often is directed by government- 
affiliated authorities which use national economic objectives rather than 
supplier-oriented micro-economic considerations as primary criteria for 
pricing. Thirdly, the burden on the balance of payments because of petro- 
leum imports causes pricing to be an important element of the optimization 
of energy consumption that reflects foreign exchange scarcity. Finally, 



national welfare is best served by a price structure that is economically 
optimal: appropriate energy pricing can contribute to the move towards 
this goal. 

Efficiency Objectives 

8. A fundamental consideration for energy pricing is that prices to 
users should reflect the full, long-term marginal social opportunity costs 
of their use. In establishing the economically efficient price, the real - 
rather than the financial costs of the resources utilized must be used. 
This means that shadow prices should be applied whenever real values 
diverge from market prices. For instance, the shadow price of labor may 
be important in cases of labor-intensive activities, such as plantations 
for fuelwood, alcohol production, or programs to introduce more efficient 
cooking devices in rural areas. Separate shadow prices may also be needed 
for establishing the real value of scarce public investment capital. 
While the principles and need for shadow pricing are widely accepted and 
understood, empirical information about the magnitude of the various 
shadow pricing coefficients is usually lacking. This shortcoming must be 
remedied because the distortion between market and shadow prices may be 
substantial, with the result that energy users charged on the basis of 
market prices would receive undeserved subsidies that must be paid for by 
some other sector of the economy. 

9. The lower bound for the price of any energy resource is deter- 
mined by its long-run marginal cost. Marginal costs establish forward 
looking prices. Such prices then then reflect the real value of the addi- 
tional resources that must be utilized in order to make another unit of 
energy available. Long-run marginal costs must be used because of the 
capital intensity and indivisibility of most energy supply systems. These 
marginal costs include investment costs that are needed to supply the 
additional units of energy. If prices are below this level, there will be 
a net economic loss in the long term because energy use will be higher 
than it would be otherwise and than is justified on the basis of real 
resource cost. 

10. The upper bound of energy prices should reflect the value of 
energy resources in their next best alternative use. In the case of 
easily transportable petroleum products, for example, the next best alter- 
native use is usually given by the export price (fob) of the petroleum 
product, adjusted for any quantity or quality differential and additional 
transportation costs. Because of such transport cost differentials, the 
net costs of imported fuel oil to, for example, Mombasa, Dar es Salaam or 
Lagos would be given by delivered cif prices of, say $160/ton at 1984 
prices, while the value of surplus exports fob may only be $140/ton. Net 
differences in inland locations, such as in Zambia, may be much higher, 
perhaps around $45 to $60 per ton. The same principle applies to other 
energy resources such as natural gas or coal. For these, however, trans- 
port costs usually are considerably higher per unit of energy, with the 
result that the net value in the next best alternative use is correspond- 
ingly lower. 



11. Energy prices should reflect all external costs (or benefits, if 
any). External benefits from certain energy uses may consist of the 
reduction in the overcutting of timber resources for fuel and resulting 
reduction in erosion, recurrent flooding or reservoir siltation. This is 
an important issue for the pricing of commercial household fuels,such as 
kerosene or LPG, in badly eroded areas, or for the evaluation of the total 
benefits from reforestation projects. 

12. Typical external costs of energy usage are pollution and conges- 
tion. Pollution costs, mainly through air pollution from high-sulphur 
fields, may be quite significant, a least in metropolitan or industrial 
areas. Congestion costs consist of three major components. The first is 
the additional amount of fuel consumed by vehicles held up by congestion; 
the second consists of the time lost by drivers and passengers and the 
additional costs for less than optimal utilization of the vehicle stocks 
(the costs of waiting plus the costs of fewer ton-miles or passenger-miles 
per vehicle). 

Equity Objectives 

13. Socio-political or equity arguments are often advanced in favor 
of subsidized prices for energy, especially where the costs of energy are 
high relative to the incomes of poor households. Two issues should be 
noted in this context. First, low-priced, so-called lifeline rates 
deviate markedly from economic efficiency criteria. Second, the amount of 
subsidy that is to be made available through the lifeline rates must be 
carefully monitored so that the revenue of the subsequent higher-priced 
blocks balance the losses incurred; otherwise, the financial viability of 
the supply organization will be jeopardized. 

14. Sometimes, initial large subsidies and temporary losses may be 
justified on economic grounds if it can be expected that demand from the 
new users wil eventually increase sufficiently to ensure adequate capacity 
utilization and recapture of the initial subsidy. This may be an import- 
ant consideration in the evaluation of rural electrification, natural gas 
distribution networks, or public transport systems. Many other pricing 
policies can be used to assist or subsidize specific user groups or 
societal sectors. The most common form of subsidies consist of differen- 
tial product prices and excise tax levies on specific products. At 
present, kerosene, LPG, diesel fuel and fuel oil are subsidized in many 
countries, usually on the ground that these products are essential inputs 
to specific users that must be made available at low prices. Such 
arguments are generally fallacious. Though attempts are made to sell 
other petroleum products, mainly gasolines, at high prices, often the ac- 
counts do not balance and the additional revenue raised is insufficient to 
cover the losses from the subsidized ones. A further problem resulting 
from heavy cross-subsidies is that the demand for subsidized products, 
e.g., kerosene and diesel, usually outstrips the demand for other refinery 
output, e.g., gasoline and fuel oil. As a result, several countries are 
forced to re-export the latter at substantial costs, while importing re- 
fined products at premium prices. 



15. It is common governmental practice in most countries to impose 
uniform prices for both electricity and petroleum products throughout the 
country, or at least to major points of distribution. Because delivery 
costs of fuels, and, often, production costs of power, differ widely 
between locations, such policies result in significant subsidies to loca- 
tions with high access or production costs. For example, in Tanzania, 
rail delivery costs for petroleum products to the Western Regions range 
between-US$45 - US$60 per ton, or 10-30% of Dar es Salaam cif costs, while 
the mandated retail prices in Mbeya, Mwanza or Kigoma are the same as in 
Dar es Salaam. Even more massive differentials between Local costs and 
prices can be found in the power sector, where uniform tariffs are the 
rule, while supply costs between different locations often vary by several 
hundred percent. Such startling differences can be obseved in most coun- 
tries of the region. In Tanzania, for example, average supply costs in 
1982 varied between u~~1.64/KWh in Arusha to Us~37.3/KWh in Mafia, with 
average costs of all isolated stations amounting to USCl2.3/KWh, as 
against u~C2.9/KWh for the interconnected system. However, tariffs 
applied were equal in all locations. 

16. Such pricing ~olicies are economically inefficient, although 
politically attractive. To meet both equity and efficiency criteria a 
reasonable trade-off could be to apply uniform tariffs to private con- 
sumers and small commercial/industrial enterprises up to specified limits 
of consumption, say, 100 or 200 KWh/ month, but to charge actual local 
costs for any additional consumption. In this fashion, the majority of 
users would receive some cross-subsidies from lower-cost regions, while 
large users would face the actual marginal costs of their use decision. 
This would create a powerful incentive for them to conserve expensive 
power or replace it by something else. Also, inefficient Location deci- 
sions by power-intensive activities would be discouraged. 

Financial and Fiscal Objectives 

17. Two major finance objectives must be considered in setting energy 
prices. The first is the financial viability of the energy supply organi- 
zation, while the second relates to the general revenue goals of the 
government. The financial principles are often embodied in criteria such 
as target financial rates of return on revalued assets, or an acceptable 
rate of contribution towards the future investment program. Providing 
sufficient revenue flows to energy supply organizations, whether they are 
publicly or privately owned, is of major importance for maintaining effi- 
cient and reliable operations (although the meeting of financial targest 
is only a necessary, but not a sufficient condition to meet this goal). 
Without sufficient revenues, day to day operations will suffer, mainten- 
ance will be neglected and plant and equipment will deteriorate, capable 
staff will leave. The results are unreliable energy supplies which are 
far more costly to an economy than high energy prices. 

18. Taxation of energy supplies has been found in many countries to 
be a cost-efficient device to collect needed governmental revenues, if the 
demand for such energy resources is relatively inelastic (because higher 
prices do not lead to significant changes in consumption, such taxes do 
not have a major distortional effect in terms of economic efficiency 



losses). A sub-objective for raising revenue through energy taxes might 
be to cover all, or part of the costs of energy-related government expen- 
ditures on, for example, roads. 

19. If general price inflation is present (as it is everywhere), all 
price levels must be readjusted on a timely and regular basis to fully 
account for it. These inflation-related adjustments must be made in addi- 
tion to other needed adjustments based on economic efficiency or on other 
criteria. The well-known World Bank policy of requiring borrowers to base 
prices on revalued assets, is of course, one attempt to bring about 
inflation-caused price adjustments. However, re-valued assets may some- 
times be a less than perfect instrument to reflect inflationary changes in 
costs. This is particularly true for energy supply systems that are 
subject to substantial changes in long-run marginal costs, either because 
they run out of a low-cost, depletable or limited capacity resource (e.g. 
a favorable hydrosite), or because future systems costs will be lower 
because of economies of scale. In such cases, the inflation-adjusted 
future costs of the forthcoming systems, rather than the revalued assets 
of the old system should be used to guide pricing decisions. 

Consumer Reaction to Pricing 

20. Consumers usually base their energy use decision not just on 
energy unit costs but on the overall costs of various competing energy 
-using systems (e.g., diesel versus gasoline driven cars). As a conse- 
quence, Low-priced energy sources may sometimes be less attractive than 
the high-priced sources. An interesting example of such a development was 
provided by the Thai tobacco curing industry in 1978 which converted the 
fuel for its drying sheds from low-cost lignite to diesel and kerosene 
with costs four times higher than lignite on a heat content basis. The 
reason was that the better temperature control resulting from the use of 
liquid fuels produced a superior product which could be sold at higher 
prices in the market, resulting in net gains far in excess of the addi- 
tional costs of the petroleum-based fuels. This question of total systems 
costs can be particularly important in cases in which attempts are made to 
bring about desired switches in fuel uses. For example, the introduction 
of LPG or compressed natural gas for vehicle use (an issue of potential 
importance in Nigeria and Ethiopia) would have to take explicit account of 
such added equipment and operation costs. In New Zealand, for example, 
where compressed natural gas has been introduced as a vehicle fuel on a 
massive scale, the Government has made a firm commitment to keep gasoline 
prices on an energy content basis at a level at least twice as high as the 
costs of competing compressed gas to compensate users of gas for the added 
equipment and operating costs. 

21. One of the important issues in the determination of energy prices 
is the extent to which a given price change will affect either the costs 
of production or the income of the energy user. In most activities of the 
agricultural, commercial and industrial sectors, energy costs, even if 
they are based on the use of petroleum products, are much smaller than the 
costs of labor or of most other material inputs. Therefore, it may be 
concluded that the post-1979 price changes in petroleum products, although 
costly, may not present a significant impediment to most industries except 
tbsse that are highly energy dependent and, in addition, require mainly 



petroleum fuels. There are a number of industrial activities, however, 
that are highly energy intensive and, therefore, sensitive to changes in 
energy costs. Relevant examples for Africa are pulp and paper, a number 
of chemical processing activities, petroleum refining, cement and basic 
steel production. In general, however, there is evidence that with full- 
cost pricing of energy as an input there is strong incentive for producers 
to conserve energy or to look for cheaper replacement fuels (e.g., coal or 
gas, instead of fuel oil for cement production, or wood residues and pulp- 
ing liqueurs for pulp and paper production). 

Implementation 

22. Though the above discussed principles are generaly accepted, the 
necessary price adjustments are rarely made to the levels derived from 
them. It is particularly difficult to raise prices to efficiency levels 
in countries in which a tradition of subsidized energy prices has been 
established. Therefore, in practice, price changes have to be gradual 
because of political considerations and the costs which may be imposed on 
those users who have incurred expenditures on energy- using equipment, 
because they were expecting little or no changes in traditional energy 
pricing policies. In the short term, such energy users are "locked in" by 
habit, by existing appliances or production processes, or by location. 
However, in the longer term, they can change equipment, production pro- 
cesses and location. 

23. Owing to the practical difficulties of price discrimination and 
billing, and the need to avoid confusing consumers, the pricing structure 
usually has to be kept simple. Thus, the number of customer categories, 
rating periods and consumption blocks must be limited. Electricity and 
gas offer the greatest possibilities for structuring. For liquid fuels 
such as kerosene, on the other hand, discriminatory pricing would usually 
require schemes involving rationing and costly supervision if illegal fuel 
transfers from a low to a high-price user groups are to be prevented. 
Unfortunately, experience world-wide indicates that such atempts at sub- 
sidizing preferred group are usually counter-productive and expensive. 



Part 11: Electricity Pricing 

24. The setting of pricing priorities becomes particularly relevant 
with respect to power, as the decision maker has a wider latitude of esta- 
blishing levels and structure of electricity, tariffs, albeit constrained 
by the existing prices of competing energy sources, the costs of inputs, 
and the willingness to pay. Let us examine the steps in turn, that are 
necessary to arrive at a rational electricity tariff. 

(i) Estimation of economic cost of power supply; 
(ii) Conversion of economic cost into appropriate con- 

sumer-specific economic tariff categories; 
(iii) Determination of the type of tariff best suited to 

individual consumer categories; 
(iv) Introduction of social and equity considerations; 

(v) Adjustment to account for other price distortions 
in the economy, and for willingness to pay for 
alternatives; 

(vi) Adjustment for economic policy objectives; 
(vii) Temporary correction for the management of demand 

in situations of supply shortage; 
(viii) Adjustment to enable the supplying authority to 

reach a desirable financial performance target; 
(ix) Ensuring ease of administration, and clarity of the 

message to consumers; 
(x) Determination of a gradual path towards achieving 

the desirable tariff to avoid shocks and erratic 
fluctuations. 

25. The sequence of steps illustrates the move from pure principle to 
~ractical applicability. Not all tariff restructuring considerations will 
need to involve all steps outlined here. In some cases, adjustment of the 
straight economic cost-based tariff will be minimal. In other cases, a 
large gap between existing and economically desirable tariffs will require 
many necessary adjustments to suit the realities of policy making. Let us 
also bear in mind that adjustments of economic cost do not have to be 
necessarily downwards: short-term demand management and financial objec- 
tives may require tariffs that are higher than economically justified in 
the long run. In any case, however, the sequence of steps, beginning with 
economic analysis, and leading to a number of practical adjustments, needs 
to be maintained. While it is often tempting to short-circuit the process 
and to focus on the issues of political feasibility and the path of 
minimal resistance in tariff setting, this ad-hoc procedure damages eco- 
nomic development in the long run more than the rigorous march through 
economic analysis and careful adjustment. Two other advantages of esta- 
blishing an economic basis for pricing are evident: 

(i) The calculation of an "ideal" price level and struc- 
ture enables the utility to document effectively the 
impact (on the exchequer, or on the balance of pay- 
ments) of a lower than desirable tariff, or of a 
distortion in the tariff structure; 



(ii) Any adjustments that are deemed to be necessary can 
be measured against their impact on the "ideal" 
tariff structure, i.e., they can be tailored so that 
an economically appropriate structure of prices can 
be adhered to as closely as possible. 

Economic Cost of Power Supply 

26. When considering the economically efficient way to set power 
tariffs, we can not do without the concept of marginal cost. This "cost 
of supplying the incremental unit of demand" at the point of intersection 
of demand and supply curves yields the economic equilibrium price in the 
market, regardless of whether this is set by market forces or in a 
regulated environment. This price has the economic advantages of (i) 
clearing the market, (ii) encouraging lower-cost production, and (iii) 
discouraging wasteful use of the resource. In contrast to average cost 
pricing (the orthodox way of tariff setting), marginal cost-based pricing 
assures forward-looking cost recovery, an optimal economic efficiency of 
resource use, and appropriate signals to consumers, and minimizes the 
welfare loss of society. 

27. The controversy between average cost and marginal cost is a long- 
standing one, and dates back to the times of the development of so-called 
11 natural monopolies" such as the power supply industry, and other util- 
ities. In situations of falling average cost with increasing output, 
marginal cost is below average cost, and pricing on a marginalist basis 
would lead to heavy financial losses for the supplier. In many countries 
today, we find that the cost curves have reversed, as economies of scale 
are more difficult to achieve, the pace of technological development in 
power has slackened, and inflation has had its effect, and that marginal 
cost is generally above average cost (given reasonably balanced power sys- 
tem development). In sectors with fast-developing technology (such as 
telecommunications) the traditional falling average cost can still be 
observed, and pricing at marginal cost brings financial problems. 
Similarly, small power systems that have not yet exploited economies of 
scale and of interconnection fully, could be in a similar situation. 
These considerations illustrate the importance of establishing a correct 
marginal cost estimate, to be in a postiion to judge the feasibility and 
necessity of practical adjustments. 

Short-Run vs. Long-Run 

28. Having settled on marginal cost as reasonable measure of eco- 
nomically efficient pricing, we are faced by the reality of lumpy 
investment in power supply that makes marginal cost over time fluctuate 
with the degree of capacity utilization. Immediately after the addition 
of new generating and transmission and distribution capacity the short-run 
marginal cost of supplying the additional unit falls to the recurrent cost 
level. As demand growth absorbs more of available capacity, short-run 
economic cost rises and approaches the investment cost for new plant, only 
to fall again after the investment. An erratic price development over 
time, however, is unlikely to be understood by and acceptable to con- 
sumers. The solution to this dilemma is a smoothing of the economic cost 
by looking at long-run marginal cost (LRMC). Essentially, this implies 



the estimation of the net system cost effects of a sustained hypothetical 
demand increase beyond the planned system expansion. Incremental demand 
at the system peak will require a slight acceleration of the investment 
program, with all system operation effects that entails. This approach 
ensures a gradual adjustment of economic cost over time, and caters to the 
longer-term price elasticity of power consumers' demand. 

29. The optimal manner of calculating this cost would be to compare 
system models with and without the incremental demand effect, the dif- 
ference in discounted costs being the long-run marginal cost of demand at 
the margin. In most cases, however, this will prove to be impractical and 
too unwieldy, or the system is not on the optimal expansion path in the 
first place. If we bear in mind that we are looking for general guide- 
lines for tariff setting, rather than for precise data, it is useful to 
take recourse to simpler methods. These are not necessarily Less 
accurate, but concentrate on a few vital elements necessary for LRMC cal- 
culation. A number of such approaches have been developed in the Bank and 
outside, and are being used widely. 

LRMC Estimation 

30. Without going into the details of calculating LRMC, let us set 
out a few of the major features of the exercise. 

(i) Peak and off-peak demand should be separated and a 
manageable number of costing periods introduced that 
imply clearly different system cost patterns. 

(ii) A thorough demand forecast and a resulting optimized 
expansion plan are essential preconditions of the 
costing exercise: without these solid inputs, the 
effort will be in vain. 

(iii) Generating plant that is likely to provide the 
incremental unit at peak and off peak needs to be 
identified with the help of load duration curves and 
merit order considerations. 

(iv) Marginal capacity cost of generation, transmission, 
and distribution, and marginal energy cost in dif- 
ferent costing periods need to be estimated 
separately to form the basic building blocks of 
LRMC. These costs are expressed at different supply 
voltage levels, as any consumption should be charged 
upstream costs after having taken into account 
losses. 

(vEconomic costs (shadow prices) should be used 
throughout rather than domestic observed prices, to 
eliminate market distortions and transfer payments. 

Consumer-related LRMC 

31. The result of LRMC analysis ought to be a simple matrix of costs 
of capacity and energy at different voltages, reflecting the cost to the 
system of supply at these levels. The next step is the translation of 



these building blocks into strictly LRMC-based tariffs that are geared to 
individual consumer categoriesf consumption patterns. This involves the 
use of concepts such as 

(i) diversity (the fact that not all consumers in a 
category reach their peak consumption at the same 
time), 

(iilload factor (the relation between a typical 
consumer's maximum demand and kwh consumption); and 

(iii) peak/off-peak consumption pattern of the consumer 
category, 

to arrive at consumption profiles for domestic, commercial , industrial, 
and agricultural customer groups. According to these profiles, LRMC com- 
ponents are allocated to consumer categories, and straightforward expres- 
sion of LRMC in consumer terms results: peak consumption is costed at 
energy plus full capacity cost, off-peak consumption only at the 
appropriate LRMC components, often only energy costs. 

32. This, of course, is not the only way economic cost components can 
be transformed into tariffs. Keeping in mind the objective of an under- 
standable and easily administered tariff, there are, among others, the 
following possibilities: 

(i) an orthodox 2-part tariff with a demand (KW) charge 
and an energy (kwh) charge, often applied to 
industries; 

(ii) a charge per kWh that incorporates capacity cost and 
varies according to pricing period; 

(iii) a unitary energy (kwh) charge that includes both 
capacity and energy elements on an annual or 
seasonal weighted basis; 

(iv) a unitary capacity (KW) charge that includes also an 
estimated energy cost element, applicable to 
continuously or predictably used capacity. 

33. All of these variations involve differing degrees of simplifica- 
tion of the passing on of marginal cost incurred. Under some of the 
methods, consumers that deviate. from the category norm can be penalized, 
others can benefit. Increasing accuracy and tariff sophistication often 
militate agains the manageability of the tariff system. These tradeoffs 
have to be observed and a tariff structure needs to be found that creates 
the least distortion. The pricing objectives of cost recovery and demand 
management (depending on how price-elastic electricity demand is) can be 
met with varying degrees of success by tailoring the tariff structure to 
the objective. As an example, large consumers can be given the choice 
between tariffs with high kW charge and low kwh charge, or low kW charge 
and high kwh charge, respectively. Their choice will be guided by their 
expectation of capacity utilization in comparison to the cross-over point 
between these tariffs, and the utility can set the two tariff curves 
according to its load management interests while maintaining cost 
recovery. 



Metering 

34. In the context of types of tariffs, the question arises whether 
or not to meter certain consumers such as low-income residential users, or 
small irrigation facilities. The answer here, intimately related to the 
tariff structure options that are available, can be given by a straight- 
forward cost /benef it analysis. The costs of metering (and billing accord- 
ing to meter readings) should be compared to the savings over time that 
accrue because of reduced consumption and avoided waste. On the other 
hand, a similar exercise will show whether it is economically worthwhile 
to go from metering to flat rates, or from inefficient to efficient 
metering. The crucial input into these considerations is the judgement 
concerning the extent of possible savings (or loss) that would be incurred 
by moving from one tariff/metering type to another. 

Social and Eauitv Considerations 

35. Moving further along the path from pure principle to applicable 
practice, the strictly LRMC-based tariffs derived from the marginal cost- 
ing exercise need to be adjusted to serve objectives other than optimal 
economic efficiency. Some of the deviations can be justified by economic 
analysis, others are the result of qualitative considerations. One 
adjustment arrived at by application of economic analysis is the intro- 
duction of a "lifeline" tariff for lowest-income residential consumers. 
This is achieved by separating the demand of these consumers from the 
overall electricity demand, and establishing at what price level below the 
one justified by aggregate demand analysis they could afford to obtain 
electricity for their purposes. A small block of consumption, equivalent 
to low-income basic power needs, would then be priced at this lower level. 
This satisfies the desire to provide electricity to the poorest potential 
consumers, while it still recovers full cost of supply from any consump- 
tion beyond the minimum. 

36. Other social considerations, more of a political and equity 
nature, are 

(i) general subsidization of one consumer group such as 
residential ones because of general poverty or a 
history of low energy prices; 

(ii) tariff preferences for agricultural or rural users 
to combat rural poverty; 

(iii) uniformity of national power tariffs in spite of 
significant regional cost differences. 

The effect of achieving these objectives may well be a financial short- 
fall, or a significant distortion of cost signals to consumers. However, 
if these disadvantages have been traded off against socio-political 
benefits, there may be merit in averting a financial problem of the 
utility by cross-subsidization of one consumer group by another. 



37. A second economic argument can be made for deviating from eco- 
nomically efficient power prices. If other prices in the economy, such as 
prices of coal, gas, and oil, or prices of power-intensive industrial out- 
puts, are distorted, tariff optimization in the power sector alone may be 
counter productive. In this case, a "best" approach of correcting all 
prices simultaneously not being realistic, a "second-best" approach to 
bring power tariffs into an economically desirable relation with other 
relevant prices, albeit at a different level than LRMC would indicate, 
should be pursued. If, for instance, all fuels and major electricity- 
using products are priced lower than economically optimal, there may be a 
case for the power tariff also being kept below LRMC to re-establish 
correct relative prices. While this approach is theoretically attractive, 
it is most difficult to apply in practice other than in a very crude 
manner. The derivation of a set of second-best relative prices under 
circumstances of limited data availability has a large potential margin of 
error. Intuitive rather than rigorous analysis will be the norm. 

Willingness to pay 

38. The possible electricity tariff, independently of LRMC, will be 
constrained in practice by the ability and willingness of consumers to pay 
for a comparable energy source for the same end-use. An expansion program 
cost for the power sector, for instance, that would lift the economic cost 
to be recovered above that of own generation or use of the motive power, 
is unlikely to be feasible in the long run. A raising of tariffs to the 
level required for adequate cost recovery may run into the demand obstacle 
of consumers' switching to alternatives. While consumers on average may 
be prepared to pay a large premium for reliable supply of energy for their 
minimum requirement, their valuation of energy may fall off rapidly after 
that minimum supply is reached. In effect, therefore, willingness to pay 
for alternatives, or ability to pay a certain share of household income 
for energy, form a ceiling for the pricing of power supply to selected 
consumers. 

Load Management 

39. Moving further towards practical objectives, pricing is one of 
the major tools to bring a demand pattern that the utility can be 
confident of supplying. In times of supply shortage, whether short or 
long term, a flexible tariff policy will shape demand. Athough it needs 
to be kept in mind that price elasticity of electricity demand depends on 
consumers' investment in electricity-using equipment, and is usually a 
long-term phenomenon, some short-term applications are possible: 

(i) Setting the peak period price particularly high in 
capacity constrained periods is likely to encourage 
some consumption to shift away from the peak; 

(ii) Strong seasonal load variations may be alleviated by 
a high seasonal price differential; 

(iii) Large consumers can be induced by low tariffs to 
sacrifice full reliability and accept interruptible 
supply, often at short notice. 



40. In this context, it is useful to remember that supply reliability 
can also become a variable in overall supply optimization. There are 
groups of consumers who trade off full reliability against price--examples 
are industry, and agriculture, where production patterns can be adjusted 
to accommodate supply only at certain times, or on changing terms. In the 
long run, a differentiation between peak and off-peak price will flatten a 
peaking load curve and will enable the utility to achieve a higher load 
factor and better utilization of plant. 

Economic Policy 

41. Expanding the horizon of objectives from the power sector to the 
economy at large, power tariffs have been and are being used to promote 
economic policies. This includes preferential tariffs to protect infant 
industries, protection of agriculture with low efficiency, setting of 
tariffs to attract power-intensive industries to areas with a surplus, and 
measures to encourage energy conservation to alleviate the burden on the 
balance of payment. Particularly in conservation, the role of pricing 
becomes vital, as other measures designed to promote energy efficiency 
will have a limited effect without it. While the traditional (and often 
economically justified) approach to pricing of increasing consumption was 
to price successive consumption blocks of a consumer at decreasing rates 
(reflecting lower unit cost with higher utilization), the era of high-cost 
incremental energy often demands increasing block pricing to discourage 
consumption beyond levels considered easily suppliable. 

Financial Performance 

42. One of the main forces that drives tariff policy is the expected 
financial performance of the utility. Targets such as covering of operat- 
ing expenses, a satisfactory rate of return on assets, or a sufficient 
internal generation of funds to cover a part of the investment program, 
have their main impact on tariff levels. On the other hand, financial 
requirements form a constraint for the unlimited application of (adjusted) 
economic tariffs, as can be illustrated by government regulations limiting 
tariff increases, legal requirements concerning profitability, and by the 
fact that utilities may prefer to avoid incurring tax liabilities in the 
case of surpluses. While financial considerations represent strong limits 
for tariff flexibility, it needs to be kept in mind that they should not 
be the starting point for tariff setting but a final readjustment after 
economic efficiency criteria and other structural objectives have been 
taken into account. The test of financial appropriateness of a tariff 
structure, therefore, should proceed by 

(i) applying the previously adjusted LRMC-based tariffs 
to sales projections; 

(ii) testing for the achievement of required ratios and 
targets ; 

(iii) adjusting the tariffs to accommodate the financial 
requirements, attempting to disturb the original 
structure as little as possible. 



43. An interim financial target for tariff levels can serve as a use- 
ful milestone in the progress from distorted to economically efficient 
prices in the power sector. If tariffs are well below LRMC, and the gap 
is too large to bridge in the short run, a first target can be a satisfac- 
tory financial performance of the utility. This first step, to be 
achieved within a reasonably short period, can ease the further progress 
of approaching economically sound tariff levels gradually. Sudden price 
shocks in either direction always tend to be confusing or unpalatable. A 
gradual, smooth development, on the other hand, backed by clear evidence 
about costs and objectives, can achieve a respectable rate of price 
increase without undue resistance. 



Part 111: Pricing Other Energy Sources 

Fossil Fuels 

44. Prices of exhaustible, domestic energy resources such as crude 
oil, natural gas, coal (or hydropower storage capacity subject to 
siltation) should reflect their foregone, potential future net value. 
This premium, which is usually called "user", or "depletion" cost, 
measures the net economic value of exhaustible energy resources that are 
used now and must be replaced by higher-cost alternatives later. The 
depletion premium for present use, therefore, is given by the discounted 
net present value of this foregone net value. The premium is sensitive to 
the life expectancy of the deposit; if the period to ultimate exhaustion 
is long, the premium that must be charged to cover future net replacement 
costs is small. If exhaustion is expected in, say, ten years or less, the 
premium becomes quite substantial and comes close to the full price dif- 
ferential between the marginal costs of the resource and the cost of its 
future replacement. In Nigeria, for example,the user-costs for natural 
gas were estimated to range between USS0.21 and US1.03 per million Btu, 
depending on the potential for natural gas exports beyond the year 2000. 
In Tanzania, the range of likely user costs is between less than $0.10 and 
as much as $1.18 per mmbtu, depending on potential home market and planned 
fertilizer exports. 

1 / Natural Gas- 

45. The economic cost of gas at the margin (its "opportunity cost") 
is determined by the structure of demand and supply over time. With 
marginal cost of extraction rising as costlier fields are developed, and 
the value of alternative fuels or feedstock falling as more than just 
I1 high-value" users of gas are supplied, the two values meet at the point 
of "marginal cost" equal to price. For purposes of pricing, it now 
depends on the time lag between demand and supply development where the 
price to consumers is to be pitched to ensure economically optimal alloca- 
tion. In countries that are supply-constrained, the price of gas to 
consumers should be set at or close to parity with the cost of alternative 
fuels. When gas supply is in surplus for the foreseeable future, it may 
need to be priced lower than alternative fuels for a significant period in 
order to develop the gas market, perhaps close to the marginal cost of 
delivery plus an appropriate depletion premium. Gas should not, however, 
be priced below the resource cost of additional gas production. 

46. While the economic advantage of opportunity cost pricing are 
clear, it must be admitted that few gas-consuming countries follow this 
approach in setting their prices. There are at least two arguments 
against this approach: 

Source: D. Julius - Pricing Gas for Local Consumption, Paper 
Presented a the Conference on the Economics of Natural Gas 
Development, June '82, Venice. 



(i)First, pricing at the marginal opportunity cost 
means that some producers and some consumers will be 
reaping large benefits. Whether they will actually 
be able to do so will depend on how competitive 
their respective industries are, and/or whether 
their output prices are regulated by government. 
Even in monopolistic industries, however, a profit 
tax is an efficient and practical device to return 
any large gains to the rest of the economy through 
the public sector. 

(ii) A second objection to opportunity cost pricing in 
some countries is that the prices of competing fuels 
may be subsidized (or, more rarely, taxed) at levels 
which would encourage uneconomic fuel choices. For 
example, if fuel oil were subsidized and sold a a 
price equivalent to $~.~O/MMBTU, then pricing gas at 
its opportunity cost of $2.OO/MMBTU would discourage 
fuel oil users from shifting to gas. Clearly, the 
best solution to this problem would be to remove the 
fuel oil subsidy but, if that is not immediately 
possible, the government may consider de-linking the 
producer and consumer prices of gas in order to 
permit the consumer price to be competitive with 
that of fuel oil while retaining the producer's 
incentive to explore and produce gas. 

47. Limited experience to date indicates that the actual derivation 
of the opportunity cost of gas varies widely across countries depending on 
their particular demand characteristics and supply endownments. This has 
two important implications for further work in this areea. First, it 
means that it is important to apply a consistent economic methodology to 
pricing questions in devloping countries rather than relying on the 
11 accepted wisdom" of experience gained in the industrialized countries. 
And second, gas pricing recommendations for any particular country must be 
based on careful, empirical work that takes into account the physical and 
economic circumstantces of that country. 

1 / Coal- 

48. Coal is a complex commodity with diverse physical characteristics 
(e.g., thermal value, ash and sulfur content) and locational features that 
generally will not translate into a single appropriate price either in the 
marketplace or at the mine-mouth. The focus should be kept on the broader 
question of where to pitch a country's - set of domestic coal prices 
covering the - set of quality and locational characteristics of its coal. 
In contrast to coking coal, which is hardly substitutable by other energy 

1' J.R. Bentjerodt and D. Julius - Domestic Coal Pricing, Energy 
Department Note, World Bank, 1985 (forthcoming). 



sources in the steel industry, steam coal faces considerable competition 
both in the power and industrial sectors, and therefore, its price plays a 
more important role in energy planning and in fuel choices by consumers. 

49. As with other energy sources, the first consideration should be 
that coal pricing criteria meet economic efficiency objectives. In 
practice, there are financial and social objectives that influence pricing 
policies. For example, pricing according to efficiency principles might 
make some established coal mines financially unviable. However, in the 
case of mines that are economically justified, efficiency pricing will not 
generally lead to financial problems. 

50. The first step in coal pricing is to estimate the three critical 
parameters that determine the potential tradeability of domestic coal: 
(i) its LRMC, (ii) the export equivalent value, netted back to the mine- 
mouth, and (iii) the import equivalent value, similarly netted back, but 
in this case by way of the difference in transport costs of imports and 
domestic coal to the domestic market. Depending on whether the LRMC is 
below the export value, above the import value, or between the export and 
import equivalent prices, one of three routes is taken: 

(i) If the country is an actual or potential exporter 
(since its LRMC is below the export equivalent 
price), the focus shifts to the international coal 
market . Aside from its own infrastructure 
constraints whose cost should be reflected in the 
LRMC estimate, would exports be limited by market 
considerations or could the country export virtually 
as much as it was able and willing? If the latter 
is the case, then the efficient price for domestic 
coal is its export equivalent value since every ton 
consumed domestically costs the country in foreign 
exchange foregone. If there is some external limit 
on the country's exports, then some form of two-tier 
pricing may be appropriate. The export price tier 
should be whatever the world market dictates, while 
the domestic price tier should cover the LRMC and an 
allowance for the foregone future exports or 
domestic consumption of this depletable resource. 

(ii) In the second case, the cost of domestic production 
falls between the import and export equivalent 
prices. Because of the high transport cost of coal, 
there are probably many developing countries that 
will fall into this category. Difficult terrain and 
long distances may combine to give a negative value 
to the mine-mouth equivalent of an export price, so 
that even a country with a very low LRMC would not 
be a potential exporter. If domestic coal supplies 
are very small relative to demand so that every 
tonne produced replaces, say, a tonne of coal 
imports or frees fuel oil for export, then the price 
of domestic coal should be equal to the replacement 
value. If coal production is initially constrained 
by demand and only reaches the point where another 



fuel comes in to replace it after a period of year, 
then the size of the resource rent will depend on 
the date at which "depletionn occurs: if this is in 
the very long term, then the efficient price is 
close to LRMC. 

(iii) If the LRMC is greater than the equivalent price of 
imported coal, the country should meet its 
incremental needs. through imports rather than 
expanded domestic production, and the domestic price 
for all coal should be the import equivalent. 

51. In many countries coal is found in discrete deposits with 
different physical characteristics and perhaps serving entirely different 
markets. Colombia is an example where difficult terrain, different mining 
conditions and inland population centers dictate that while coastal coal 
deposits is have a potential for exports, inland deposits are used almost 
exclusively domestically. Where there is complete separation of markets 
for different coal deposits, location factors present no analytic problem 
since the different depostis can be treated independently. Where coal is 
used to generate power that is fed into a national grid, the opportunity 
cost of coal in one area may depend partly on the marginal fuel replaced 
(perhaps in the future) by the coal in another area. Conceptually, each 
deposit should be treated separately with its own calculation of LRMC, and 
they should be linked by attempting to plot the times at which each 
deposit would become the marginal replacement for the next cheaper 
deposit. 

52. Whenever a country produces more than one grade of coal, and 
whenever the different grades are less than perfectly interchangeable in 
the eyes of the consumer (say, if priced on a thermal equivalent basis), 
then a single price for the different grades will fail to meet economic 
efficiency criteria. Different consumers will differ in their sensitivity 
to variations in coal quality. Unless this sensitivity is communicated in 
terms of financial signals to the producers serving them, the appropriate 
incentive at the mine for washing and careful sorting of coal grades will 
not exist. Yet, for other consumers in the same country, such costly 
mine-mouth procedures may not be economically justified. 

53. In the case of complex quality differentials, contract provisions 
between individual buyers and sellers--to dedicate specific reserves and 
identify substitute coals, to set limits beyond which coal is rejected as 
well as premi~m/~enalty amounts for qualities within the specified limits, 
to agree on a delivery schedule and a procedure for sampling and analyzing 
the delivered coal, etc.--are probably better instruments than simple 
price differentials to promote the efficient functioning of the coal 
market. In a country with regulated coal prices, this would imply setting 
price floors or ceilings for the ranges of coal qualities that relate to 
their economic values (e.g., export qualities, lower thermal values that 
can be transported to market, lignite that can only be used at mine- 
mouth), and allowing the producers and consumers to negotiate individual 
contracts within the regulated price guidelines. 



Woodfuels 

54. The pricing of woodfuels, or wood-derived fuels such as charcoal, 
residue briquettes etc. raises troublesome questions for policy makers. 
First, these are the fuels that more than 90% of the population need to 
cover their essential daily energy needs. Second, population pressures, 
particularly around urbanizing areas and in the more arid regions, have 
led to drastic overcutting of existing stocks, with the result that in 
some areas, physical availability of such fuels is approaching zero 
levels . 
55. In some countries, equity considerations have led governments to 
impose price controls on such fuels. Such measures are generally counter- 
productive, because they are widely disregarded or circumvented. They 
also lead to inefficiency because the incentives to individual woodcutters 
to seek out more remote areas, and thereby increase limited supplies, is 
reduced. More practical policies are related to those that bring about 
increased levels of supply either from traditional sources such as tree 
plantations or from new ones, such as wood or crop residue briquetting, 
improved charcoal production, improved accessibility to remove wood 
sources, or the systematic introduction of substitute fuels in urban 
areas, (such as LPG and Kerosene) or electric cooking in low-cost power 
regions such as (potentially) Ethiopia, Tanzania, or Zambia. 

56. Policies to bring about such supply augmentation should 
preferably be market-based, i.e., designed to recover the costs of the 
needed investments and supply policies (e.g., full-cost pricing coupled 
with heavy promotion of new and more efficient cookers', lamps, stoves, 
charcoal kilns, etc.). However, in the case of fuelwood plantations and 
tree seedling distribution schemes full cost recovery will often be 
impossible to achieve. Hence, governmental subsidies may be needed. 
These, however, can sometimes be justified on economic grounds, not only 
because of the economic, though non-priced, value of the ultimate fuel 
resource (whether augmented or preserved through higher use efficiencies), 
but also because of sometimes rather substantial external benefits such as 
reduced erosion and siltation, reduced population out migration from 
denuded areas, preservation of animal dung for fertilizer rather than fuel 
use, etc. However, because of these required subsidies, the size and 
total costs of such programs, relative to total governmental funds 
available for all purposes, as well as the location of such programs 
relative to local or regional needs, create problems that require detailed 
analyses in each case to limit subsidies to the most essential cases and 
regions. 

Conclusion 

57. We have seen that the perceived dichotomy between principles and 
practice of energy pricing is in reality a continuous sequence of adjust- 
ments, guided by country-specific priorities among objectives. The point 
that should be kept in mind is that it is by no means unrealistic to 
define economic and policy principles rigorously before one proceeds to 
fine-tuning and adjustment. The present and future environment makes the 
costing and pricing of energy a complex task; fluctuating oil prices, 



increasing power system complexity through mixed hydro-termal operations, 
the emergence of geothermal energy, and the spread of commercial energy to 
rural areas demand a more thorough analysis of levels and structure. 



Attachment 1 

Energy Pricing in Africa: Illustrations 

I. Electricity 

1. Short-run vs. long-run marginal cost 
In Tanzania, average incremental cost (AIC, the rough yard- 

stick of economic cost derived from comparing an investment 
stream with incremental sales over a period of time) of power 
supply based on investment during the period 1983-1991 amounts 
to about TSh. 3.70/kWh, almost four times the average 1983 
revenue per kwh. However, if an investment period stretching 
beyond the mid-19902 is chosen, the AIC falls to about TSh. 
l.OO/kWh. This difference can be attributed to the considerable 
variation in investment per sustained incremental kwh: in the 
long run, the likelihood of availability of low-cost, gas-fired 
generating capacity, combined with more buoyant demand growth, 
decreases economic cost. 

2. Demand management and short-run marginal cost 

In the case of Ethiopia, the likely existence of temporary 
surplus hydro generating capacity from 1988 to 1994 makes it 
possible to offer temporary supply at cheaper rates. The sur- 
plus energy could be offered at short-run marginal cost (i.e., 
excluding the marginal cost of capacity) to consumers who would 
be conscious of the temporary nature of the low-cost supply, 
such as users of non-electric boilers for whom the temporary use 
of electric boilers could be profitable. In the long-run, 
however, approaching full use of hydro generating capacity would 
increase short-run marginal cost by the cost of capacity. The 
demand for low-cost power, created for the intervening surplus 
period, would disappear again as prices return to long-run 
marginal cost of balanced system expansion. 

3. Recovery of consumer-related marginal cost 
In Botswana, connection charges to new consumers, reflect- 

ing the cost of connection, are high (approximately ~ ~ $ 2 6 0  for a 
household connection, up to US$5,000 for higher voltage under- 
ground connections, and more in rural areas). This high initial 
payment deters new connections and is an obstacle to expanding 
system sales and exploiting economies of scale. Although the 
initial charge may be an accurate reflection of consumer-related 
costs, and theoretically ought to be collected, it may be wiser 
for least-cost system expansion to provide a stretched-out 
facility for consumers to pay this charge and encourage a faster 
pace of system sales growth. A similar situation existed in 
Malawi in 1982. 



4. Low-income consumer susidization 

The tariff for domestic consumers in Malawi in 1982 was 
split into "low-density1' and "high-density1' categories, to 
approximate higher and lower income areas. Although the high- 
density areas benefited from a lower tariff, the low consumption 
per connection, coupled with a minimum charge per month, led to 
low-income consumers often paying more per kWh consumed that the 
higher-income ones. A preferable way to cross-subsidize lower- 
income consumers would have been to establish a "lifeline" block 
of, say, 20k~h/month at a low tariff, while pricing any consump- 
tion beyond that at cost-covering tariffs. 

5. Geographically differentiated tariff 
In 1982, a surcharge was levied in Zambia on the base 

tariff for consumers supplied by more expensive generating plant 
than the main grid. small hydro supply carried a 20% surcharge, 
small diesel a 150% one. However, even with the surcharge, 
diesel-supply tariffs at ~ ~ ~ 4 . 3 / k W h  were much below the cost of 
generation at U S C L ~ / ~ W ~ .  A more pronounced reflection of the 
cost differentials between the hydro grid and isolated thermal 
generation would have been warranted, to gauge the justification 
of grid extension and to minimize the geographical cross- 
subsidy. 

6. Gradual vs. sudden tariff changes 
In Zimbabwe, electricity prices in absolute terms remained 

virtually unchanged between i960 and 1980. While, in 1960, they 
may have reflected the marginal cost after the construction of 
the Kariba complex, the effects of changing marginal cost and 
inflation were disguised by constant tariffs. To help fund 
major new generating plant investments in the early '801s, sub- 
stantial sudden tariff increases were necessary. A more gradual 
increase in tariffs, anticipating the change in the cost of 
supplying the incremental unit, may have provided a smoother 
demand adjustment. 

11. Coal 

7. In 1982, price of Wankie coal for consumption in power 
plants in Zimbabwe had been fixed at about ~~$12/tonne, in 
accordance with a Coal Pricing Agreement that ensured a guaran- 
teed return to the coal supplier. The steam coal, however, 
represented low-quality coal "discarded" by the colliery with an 
estimated actual cost of about US$1,60/tonne. The economic 
("opportunity1') cost of this coal was likely to be low. This 
implies that electricity consumers would have cross-subsidized 
major coal and coke consumers, also supplied by the same 
supplier. 

8. Coal production costs in Zambia are high (about ~~$47/tonne 
in 19821, particulary compared to those of Zimbabwe (US$15- 
20/tonne). The mine-mouth coal price charged to major consumers 



in 1982 was below the cost of domestic production. The de- 
livered price, however, was relatively high (about ~~$57/tonne) 
due to transport inefficiencies. Domestic LRMC of coal 
production being above the potential import price from Zimbabwe, 
consideration should have been given to a more rational pricing 
policy, perhaps differentiating between imported and domes- 
tically produced coal, if the decision has been made to produce 
in the country rather than import all requirements. 

9. Productions costs for Botswana coal are about ~~$32/tonne, 
and f.0.b. cost at Richards Bay about ~~$60/tonne, a non-com- 
petitive price at present international steam coal prices. 
Domestic price is about ~~$13/tonne at the mine, and US$20- 
29/tonne delivered in Gaborone. Present wholesale price of 
imported washed coal is about ~~$25/tonne. LRMC of domestically 
produced coal is above import cost, an argument for relying on 
imports for most of the supply. Domestic pricing should reflect 
the import cost at the margin. 

111. Woodfuels 

10. In Tanzania, 2.5 times more fuelwood is cut than the forest 
can supply on a sustainable yield basis. Much of this is due to 
the low cost of obtaining wood. Before reforestation and wood- 
lot projects show an effect in increasing supply, an increase in 
woodfuel prices is justified to encourage efficiency of use. 
One way of doing this is to impose a stumpage fee to cover the 
replacement cost of wood. The stumpage fee would be a function 
of the degree of overcutting, and could be changing over time. 

11. Woodfuel price management in Malawi is difficult because of 
the limited share of government-controlled sales in the total 
wood supply. An increase in stumpage fees would affect only a 
minority of households, and perhaps lead to an increased collec- 
tion of wood from uncontrolled indigenous forests. The optimal 
strategy for Malawi is to focus on the tobacco end tea indus- 
tries that purchase large amounts of wood: an increase in wood 
prices to these consumers to cover cost would still allow 
profits and encourage captive fuelwood plantations. 
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