
E7sJ 125

| | | | || || || | | | || || *Energy Sector M¶aragemenr lt PAssis*inc Sef 6<P,-rT ' r? 

Bolivia
Natural Gas Distribution

Economics and Regulation
Report No. 125/92

r S -vFt 7. $t4vjI

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed



JOINT UNDP / WORLD BANK
ENERGY SECTOR MANAGEMENT ASSISTANCE PROGRAMME (ESMAP)

PURPOSE

The Joint UNDP/World Bank Energy Sector Management Assistance Programme (ESMAP) was
launched in 1983 to complement the Energy Assessment Programme, established three years earlier.
ESMAP's original purpose was to implement key recommendations of the Energy Assessment reports
and ensure that proposed investments in the energy sector represented the most efficient use of scarce
domestic and external resources. In 1990, an international Commission addressed ESMAP's role for the
1990s and, noting the vital role of adequate and affordable energy in economic growth, concluded that
the Programme should intensify its efforts to assist developing countries to manage their energy sectors
more effectively. The Commission also recommended that ESMAP concentrate on making long-term
efforts in a smaller number of countries. The Commission's report was endorsed at ESMAP's November
1990 Annual Meeting and prompted an extensive reorganization and reorientation of the Programme.
Today, ESMAP is conducting Energy Assessments, performing preinvestment and prefeasibility work,
and providing institutional and policy advice in selected developing countries. Through these efforts,
ESMAP aims to assist governments, donors, and potential investors in identifying, funding, and
implementing economically and environmentally sound energy strategies.

GOVERNANCE AND OPERATIONS

ESMAP is governed by a Consultative Group (ESMAP CG), composed of representatives of the UNDP
and World Bank, the governments and institutions providing financial support, and representatives of the
recipients of ESMAP's assistance. The ESMAP CG is chaired by the World Bank's Vice President,
Operations and Sector Policy, and advised by a Technical Advisory Group (TAG) of independent energy
experts that reviews the Programme's strategic agenda, its work program, and other issues. The Manager
of ESMAP, who reports to the World Bank's Vice President, Operations and Sector Policy, administers
the Programme. The Manager is assisted by a Secretariat, headed by an Executive Secretary, which
supports the ESMAP CG and the TAG and is responsible for relations with the donors and for securing
funding for the Programme's activities. The Manager directs ESMAP's two Divisions: The Strategy and
Programs Division advises on selection of countries for assistance, carries out Energy Assessments,
prepares relevant programs of technical assistance, and supports the Secretariat on funding issues. The
Operations Division is responsible for formulation of subsectoral strategies, preinvestment work,
institutional studies, technical assistance, and training within the framework of ESMAP's country
assistance programs.

FUNDING

ESMAP is a cooperative effort supported by the World Bank, UNDP and other United Nations agencies,
the European Community, Organization of American States (OAS), Latin American Energy Organization
(OLADE), and countries including Australia, Belgium, Canada, Denmark, Germany, Finland, France,
Iceland, Ireland, Italy, Japan, the Netherlands, New Zealand, Norway, Portugal, Sweden, Switzerland, the
United Kingdom, and the United States.
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FOREWORD

This report addresses the issue of establishing natural gas distribution in Bolivia on a

financially viable basis. It discusses the economic and financial viability of gas distribution and

the framework which is needed for regulation of private sector utilities.

The report was prepared by the Joint UNDP/World Bank Energy Sector Management

Assistance Programme (ESMAP) and is based upon the findings of a mission that visited
Bolivia in October/November 1990.1 Follow-up discussions were held during missions in
May and October 1991. The mission members express their appreciation for the cooperation

and hospitality displayed by the Government of Bolivia and Yacimientos Petroliferos Fiscales

Bolivianos (YPFB), particularly by the staff of the Ministerio de Energia e Hidrocarburos
(MEH) and of YPFB's Divisi6n de Distribuci6n de Gas Natural.

Funding for the report was provided by the Government of the Netherlands through a

bilateral contribution to ESMAP.

1 The mission members were Messrs. Christopher W. Brierley, Senior Advisor, R. Blaine Dalby, Gas Specialist,
ESMAP Operations Division, Ricardo Soto and Jose Mata, Consultants. The report was prepared by the mission
members and .Mr. Michael Levitsky, Energy Economist, ESMAP Operations Division.



CURRENCY EQUIVALENTS

Currency Unit: Boliviano(Bs)

Exchange Rate: 3.15 Bs/US$ (June 30, 1990)

ABBREVIATIONS

AIC Average Incremental Cost
ASTM American Society for Testing and Materials
BPD Barrels per day
CFD Cubic feet per day
CNG Compressed Natural Gas
ERR Economic Rate of Return
GDP Gross Domestic Product
ISO International Standards Organization
LPG Liquified Petroleum Gas
LRMC Long Run Marginal Cost
MCF Thousand cubic feet
MCFD Thousand cubic feet per day
MMbbl Million barrels
MMCF Million cubic feet
MMCFD Million cubic feet per day
Mtoe Million tons of oil equivalent
MW Megawatt
MWh Megawatt hour
TCF Trillion cubic feet



ACRONYMS

COBEE Companifa Boliviana de Energfa Electrica
(Bolivian Power Company)

ENDE Empresa Nacional de Electricidad
(National Electric Power Company)

ESMAP Joint UNDP/World Bank Energy Sector Management
Assistance Programme

GOB Government of Bolivia

MEH Ministerio de Energia e Hidrocarburos
(Ministry of Energy and Hydrocarbons)

SOFREGAZ Socidt6 Francaise d'Etudes et de Realisations
d'Equipements Gaziers

YABOG Yacibol Bogoc Transportadores

YPFB Yacimientos Petroliferos Fiscales Bolivianos
(Bolivian National Oil Company)
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SUMMARY AND CONCLUSIONS

Background

1. Arising from discussions which took place in late 1989/early 1990, it became
clear that an important element of the energy strategy of the Government of Bolivia (GOB) was
to bring natural gas into use in the cities in all sectors of the market - industrial, commercial,
and residential. The underlying rationale for this is that Bolivia has extensive natural gas
reserves, which have not yet been adequately developed and brought into the internal energy
balance; and that the internal production of liquids is forecast to decline during the coming few
years.

2. The importance of hydrocarbons to Bolivia is very great. Export of natural gas
to Argentina, the possibility of other direct exports of natural gas, the substitution of natural
gas for other fuels (both for power generation and elsewhere), and the possibility of exporting
liquids, all could have a substantial impact on the country's balance of payments and hence the
prospects for economic development generally. The Gas Development Strategy to be
undertaken by Joint UNDP/World Bank Energy Sector Management Assistance Programme
(ESMAP) this year will review some of these issues within the overall gas sector.

3. A great deal of work has been carried out during the last three years to prepare
for gas distribution. Societe Francaise d'Etudes et de Realisations d'Equipements Gaziers
(SOFREGAZ) has worked with Yacimientos Petroliferos Fiscales Bolivianos [Bolivian
National Oil Company ] (YPFB) on the development of market forecasts and network designs
for each city. This work has been found to be of good quality, and will undoubtedly be of great
value in determining the appropriate terms for distribution concessions and in implementing the
systems. This report has relied substantially on the YPFB/SOFREGAZ work as well as work
by the Latin American Region Operations and Technical Staff of the World Bank.

4. To develop natural gas distribution in cities requires relatively large
infrastructure investments, with a satisfactory return developing only in the long term. The
availability of internal capital is extremely limited and if the project is to proceed with
reasonable speed, external capital will be required. Furthermore, the introduction of foreign
expertise in gas utility management would also have a substantial beneficial impact.

5. Fortunately, the GOB is seeking to encourage private sector investment
generally and has taken steps to make less restrictive the laws on hydrocarbon exploitation and
on foreign investment to encourage greater involvement of foreign capital and enterprise. In
parallel, steps have been taken to encourage intemational oil companies to mount exploration
programs for hydrocarbons.

6. An interesting aspect is that in Bolivia there is an existing example of private
sector involvement in the utility business. Compafnia Boliviana de Energfa Electrica [Bolivian
Power Company] (COBEE) operates under the provisions of an Electricity Code. COBEE
generates electricity and distributes it in La Paz, Oruro, and Viacha. The existing concessions
provide for the company to earn a reasonable return on its invested capital.

7. There is thus some familiarity with private sector utility operation and the GOB
favors private sector involvement in gas distribution. However, the creation of wholly new
gas distribution entities is clearly more difficult than the continuation of a long established
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electric utility. The main areas of work, identified in discussion between the GOB and the
World Bank/ESMAP, which are the major sections in this report are:

(a) The development of a regulatory regime for natural gas distribution.

(b) Examination of the economic and financial viability of natural gas distribution.

(c) Preparation of a satisfactory basis for opening discussions with and promoting
investment by private sector investors.

8. When the SOFREGAZ work was started, the intention was for YPFB to join
with other investors to form new distribution companies to build and operate the networks.
However, the new administration, which took office in the summer of 1989, decided that gas
distribution should be in the hands of private sector companies, possibly with the substantial
involvement of foreign equity and expertise, largely because of the lack of experience in gas
distribution in Bolivia. This shift of approach raised a number of important new issues:

(a) How should the GOB structure a regulatory framework which is appropriate to
private sector utilities in Bolivia?

(b) What kind of commercial relationships between YPFB and the new distribution
companies should the GOB establish to ensure a satisfactory start for gas
distribution?

(c) Should the GOB create the conditions for competitive trading in natural gas
within Bolivia?

(d) What steps should the GOB take to make gas distribution attractive to private
sector investors?

(e) What conditions should the GOB include in the licenses or concessions to be
granted to distribution companies and what process should the GOB follow in
inviting bids from prospective companies and in selecting those to which
concessions should be awarded?

Additionally, it was important to ensure that the work carried out already on network designs
and specifications would be best utilized, given that YPFB, which had commissioned the
work, would not be responsible for the investments.

9. These matters are addressed in this report, which concentrates on the economic
and financial viability of gas distribution and the regulatory framework that is needed for
regulation of private sector utilities.

Reserves, Production and Consumption

10. Bolivia's proven natural gas reserves (at end-1989) are estimated at 3.8 trillion
cubic feet (TCF). Crude oil, condensates, and liquified petroleum gas (LPG) reserves are
estimated at 182 million barrels (MMbbl). Production of gas, which is mostly associated with
liquids, averaged around 509 million cubic feet per day (MMCFD) in 1990, of which 213
MMCFD was exported to Argentina, 180 MMCFD reinjected, 42 MMCFD sold in the internal
market, 12 MMCFD extracted as LPG, and the rest flared or consumed in petroleum
operations.



- iii -

11. Bolivia's natural gas transmission grid is now basically completed and reaches
the city-gates of most large cities: La Paz, Santa Cruz, Cochabamba, Sucre, Oruro, Potosi, and
Tarija. It is approximately 2,200 km long (its estimated replacement cost is over US$300
million) and is operating below design capacity. According to YPFB the grid capacity could
meet projected total demand beyond 2000, although the joint implementation of the Puerto
Suarez and Cochabamba power projects may make it necessary to upgrade the system.

12. According to YPFB, internal consumption of natural gas could increase to 98
MMCFD in 2005, of which 32 MMCFD would be for power generation (Puerto Suarez and
Cochabamba new power plants excluded), 44 MMCFD for industrial uses, and 22 MMCFD
for residential and commercial markets. Demand projections have, however, been
substantially revised in recent years. YPFB has also estimated the number of consumers which
could be connected in 2005 in La Paz, Cochabamba, Oruro, Santa Cruz, Sucre, Potosi, and
Tarija, as follows:

No. of Potential Gas Consumers in 2005

Residential 310,548
Commercial 6,909
Industrial 1,107
Power generation 8

The Proposed Approach to City Gas Distribution

13. Private sector companies will be "licensed" to carry on the distribution of
natural gas in the cities of La Paz, Santa Cruz, Cochabamba, Sucre, Potosi, and Oruro.
License areas will cover the whole of Bolivia but actual development will generally be confined
to the cities.

14. Distribution companies will have a duty to supply small customers where it is
reasonable to do so. Large customers will initially also take their supplies from distribution
companies, but after a transition period, any company with gas to sell will be able to supply
these customers, using transmission and distribution pipelines on payment of appropriate
charges.

15. Prices for small customers will be controlled. Gas prices will be fixed in a way
which allows distribution companies to make reasonable profits on their investment and which
ensures no undue discrimination between categories of customer. City-gate gas prices will be
detenrined by the Regulatory Agency, but otherwise city-gate supply will be governed mainly
by contracts between YPFB and the distribution companies.

16. An agency to be set up within the Ministry of Energy and Hydrocarbons (MEH)
will regulate prices for gas sold to captive customers and for the use of transmission and
distribution pipelines by third parties. The Regulatory Agency will carry out its duties in
accordance with a Gas Code designed to achieve fairness of treatment between suppliers and
customers. The operation of this Code will be as transparent as possible to limit the scope for
influence by vested interests and to maximize public confidence in the workings of the
regulations. The Code will be based on new legislation which will be enacted by Congress.
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Economic Analysis

17. The economic analysis for La Paz, Santa Cruz, and Cochabamba is based upon
a comparison of the costs Bolivia will incur as a result of the natural gas distribution project
and the benefits the country should derive from the substitution of natural gas for fuels with a
higher economic value. The results show that the project as a whole, including industrial,
residential, and commercial consumers, is attractive, with Economic Rates of Return (ERRs)
ranging from 26 percent (Cochabamba) to 42 percent (Santa Cruz).

18. Because industrial consumers receive supplies from a grid (high pressure) that
is separate from the grid that supplies residential and commercial consumers, it would be
possible to undertake an industrial distribution project separately from a residential and
commercial project. It should be noted that, since residential and commercial consumers both
use the low pressure grid, it is more difficult to separate residential from commercial
distribution. An assessment of the incremental economics of residential and commercial
distribution shows an Economic Rate of Return (ERR) of 22 percent (La Paz) to 33 percent
(Santa Cruz). The economics of gas distribution are robust to a number of sensitivities on
costs and benefits.

Financial Analysis

'City-Gate Price

19. Available information indicates that the financial Average Incremental Cost
(AIC) of natural gas at the city-gate is about US$1.27/IMCF, including taxes and royalties
payable by YPFB.

Distribution Costs

20. To assess the AIC of natural gas distribution in Bolivia, an assessment was
made based mainly on YPFB data for the city of La Paz (which also includes the cities of El
Alto and Viacha). YPFB's original assumption concerning growth in customer numbers was
that finance for capital investment in the infrastructure would be provided from the gradual
growth in gas sales revenues. However, an assumption based on the use of substantial
external capital and the active marketing of gas that this would make possible, provides a more
optimistic estimate whereby the numbers of customers originally forecast to be achieved in year
16 are now estimated to be connected by year 10.

21. The main results of the calculations of AIC of distribution, for this "External
Investment" case, expressed in constant 1991 US$ discounted at 12 percent, are given in the
following table. Distribution costs cover all costs incurred by the distribution company, from
the city-gate to the point of connection at customers' facilities (internal connection/conversion
costs are not yet considered). Since a detailed breakdown of costs by customer category is not
available, residential and commercial consumers have been considered together. Allocation of
operating costs of the distribution company has been made on the basis of the number of
customers served, which explains the relatively high unit running costs charged to residential
and commercial customers.
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Financial AIC of Natural Gas Distribution, La Paz (US$/MCF)

Residential and Industrial Average
Commercial

Primary lines 0.13 0.13 0.13
Secondary lines 0.53 - 0.17
External connections 2.91 - 0.94
Operating costs 0.97 0.01 0.31

Total distribution 4.53 0.14 1.55

Source: Mission eshimates

22. A separate calculation of the cost of natural gas for residential and commercial
consumers would show the cost of supplying the average residential consumer to be
significantly higher than that for the average commercial consumer. This is due to the much
lower gas usage of residential consumers, when compared with the usage of commercial
consumers, which is not compensated for by proportionately lower costs for residential
connections. This issue will have to be examined more closely in the setting of tariffs, which
should reflect the demands consumers place upon the fixed costs of the system.

Connection/Conversion Costs

23. Industrial customers would be connected at their own cost to the primary
distribution system, while residential and commercial customers would be connected to the
secondary system at the distribution company's cost. Residential and commercial customers
would then have to invest in internal lines and in conversion of appliances. Average
connection/conversion costs are estimated at US$150 for residential customers (average
consumption 35 CFD), US$1,500 for commercial customers (average consumption 1,500
CFD), and US$20,000 for industrial customers (average consumption 80,000 CFD). The
US$150 estimate for residential customers does not provide for a water heater. The purchase
cost of a water heater (at US$100/unit) has been included for 50 percent of the customers.

24. To facilitate the penetration of natural gas, incentives would probably be
necessary (such as the financing of internal connection/conversion costs) and a finance cost of
4 percent has been assumed in the calculations.

Average Connection/Conversion Costs (US$/MCF)

Residential and Commercial (average) 0.99
Industial 0.06
Average (all customers) 0.28

Source: Mission estimates

25. No space heating has been considered. Costs incurred by industrial customers
in connecting to the primary system are not included (due to lack of precise information).

26. Total natural gas costs, including a 12 percent real return to the distribution
companies, should then constitute end-user prices. These are compared with the competing
fuel prices (as of July 1990) and with current gas prices in the following table:
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Base Case: Natural Gas Costs and Prices, La Paz (US$/MCF)

Residential and Industrial Averuge
Commercial

City-gate price 1.27 1.27 1.27
Distribution cost 4 0.14 155

Total supply costs/price
to end-users 5.80 1.41 2.82

Customer investment O 9906 0.28

Total consumers' costs 6.79 1.47 3.10

Competing fuel price 6.01* 7.82** -

Cunrent gas price 3.10-3.27 2.06

L LPG
** Fuel Oil
Source: Mission estimates

27. Thus, in the industrial market, the cost of supplying gas to consumers is below
the cost of competing fuels, and in line with current gas prices; and prices could be fixed at
levels which would cover all costs, provide a 12 percent real return to the distribution
company, and enable gas to penetrate the market. In the residential and commercial market,
this is not so and substantially higher gas prices would be needed to make gas distribution
financially viable.

28. With respect to the above figures, the following points should be considered:

(a) the unit distribution costs in La Paz appear to be higher than in the other major
cities;

(b) no account has been taken of potential residential demand for space heating and
air conditioning;

(c) increases in living standards could lead to more residential customer
connections and a higher consumption per customer than has been assumed;

(d) natural gas has a premium value higher than that of LPG, particularly in the
residential market, and would be competitive with LPG even at higher prices;

(e) the price at the city-gate includes the cost to YPFB of royalty and tax payments -
in the light of the high costs of gas distribution it is questionable if these should
be passed on to residential and commercial customers;

(f) if a city-gate price reduction were granted, it would not be necessary in the
industrial market, which accounts for 70 percent of potential gas sales;
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(g) the apportionment of operating costs on a "per customer" basis has probably
overburdened the residential and commercial market;

(h) declining liquids production in Bolivia could lead to the need to import LPG,
and the price of LPG could then rise;

(i) in any case, the present uniform price of LPG cannot reflect the differential
costs of bulk and bottled supplies, and the price of LPG in the residential
market should probably be higher.

29. The assessment nonetheless clearly indicates that a large increase of at least 100
percent in the gas price from current levels is necessary in the residential market. Such an
increase should be implemented well before gas comes into general use in the residential sector.

Principles for the Regulation of Natural Gas Distribution

30. The twin goals of traditional public utility regulation - promotion of industry
and protection of the public - appear equally appropriate as goals for the regulation of a local
natural gas distribution industry in Bolivia. One of the objectives of the Bolivia/World
Bank/ESMAP project is to formulate a regulatory and contractual framework for the industry
that will make investment in Bolivian gas distribution companies attractive. Accordingly,
traditional regulatory tools used to encourage investment in utilities are appropriate, as are the
traditional public utility concepts of rate and service regulatory oversight for the protection of
the public.

31. In order to promote a public utility industry such as local natural gas
distribution, it is essential that the system of regulation that will be applied to that industry be as
stable, predictable and free of the vagaries of politics as possible. One means of accomplishing
this objective is to adopt a statute that would set forth the general regulatory principles that
would be applied both to promote the local gas distribution industry and to protect the
consuming public. The statute would also create a national commission to implement the
general principles stated in the statute.

32. One means of providing some assurance that regulatory policies will be applied
in a relatively predictable and evenhanded manner is to create an "independent" governmental
commission (i.e., one that is protected from political influence). Theoretically, the decisions of
an independent agency are made on the basis of legitimate economic and public policy
considerations, rather than on political considerations reflective of special interest groups.

33. Accordingly, the GOB should consider establishing by statute an independent
gas utilities commission (hereafter termed the "Commission") within the MEH, to regulate the
local distribution of natural gas.

34. While the selection of any public official cannot be wholly separate from
political interests, the appointment (rather than public election) of commissioners may be more
likely to result in the selection of knowledgeable and qualified commissioners. Some
combination of public appointment subject to the approval of elected officials might be
considered. For example, commissioners could be appointed by the President, subject to the
advice and consent of a congressional committee.
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35. The scope and the powers of the Commission must be clearly delineated by
statute, so that each regulated company may be apprised of the extent of regulation over its
activities. In some cases, the duties of the Commission may be expressly circumscribed, for
example, by stating that its powers shall not extend to the production of natural gas at the
wellhead or the bulk transmission of natural gas to the city-gate. Otherwise, the statute should
give the Commission general and exclusive power and jurisdiction to regulate and supervise the
rates, services and other activities of gas distribution companies.

36. A gas utility statute must also identify the entities that would be allowed to
perform the services of natural gas distribution (i.e., the entities that would be subject to
regulation under the statute). Typical utility statutes expressly authorize corporations and other
business associations such as cooperatives to perform utility services. Such statutes also
address the permissible ownership of regulated companies, for example, whether municipal or
other governmental entities or foreign investors may participate in utility ownership and be
subject to regulation under the statute.

37. The traditional regulatory principles utilized to promote public utility industries
and to provide incentives for investment in utilities would be equally applicable to the local
distribution of gas in Bolivia, as follows:

- A distribution company would be entitled to charge a "reasonable rate" for its services
which, under prudent and economical management, would afford the utility an
opportunity to collect revenues sufficient to cover all proper operating expenses, taxes,
depreciation expense, and a return on the net valuation of its property adequate to
provide debt interest, dividends on its capital stock and a contribution to earned
surplus.

* A utility distribution company would be entitled to a grant, by public authority, of a
franchise in some form which would provide it with an exclusive right to serve a
specific service area free of competition from another seller of the same service.

* A distribution company would have the right of eminent domain. This is a government
power delegated to public utilities for the limited purpose of acquiring private property
or rights to some specific use of private property which is required to serve the public.
Court action can compel a sale of private property for public use, in exchange for just
compensation.

* A distribution company would have the right to operate under reasonable rules and
regulations. Essential in this aspect of utility regulation is predictability of regulation,
and the assurance to the utility that the rules under which it operates will not change
suddenly without a legitimate economic and business basis.

38. It is the first of these principles - the right to charge a rate that includes an
opportunity to earn a reasonable rate of return - that generally is most effective in attracting
capital into business, because it is the rate of return that includes the element of profit.

39. Basic principles that may be considered appropriate in determining a fair rate of
return include the following:

* The rate of return (accruing ultimately to the investor) should be similar to the return in
businesses having similar or comparable risks.

* The return should be sufficiently great to assure confidence in the financial condition of
the utility.
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The return should also be sufficient to allow the utility to maintain and support its credit
and should enable it to attract the capital necessary for the proper discharge of its
functions.

* The proper level of the rate of return may vary with changes in investment
opportunities, money market conditions and general business conditions.

40. Under traditional principles of public utility regulation, utilities are required to
provide service to every financially responsible customer at reasonable rates and without
unreasonable discrimination. As applied to gas distributors, these principles are as follows:

* A distribution company would be required to supply all reasonable demands for service
by those who can pay for it.

* A distribution company would be obligated to provide service adequate to the needs of
its customers. In this connection, distribution companies would be required to serve to
the limit of capacity, maintain reserve equipment, keep all facilities in good repair and
expand capacity as demand grows.

* Services must be priced at reasonable rates and without unjust discrimination.

* IDistribution companies would not be allowed to change their services or expand into a
new market without a prior finding by the Commission that such activity is in the public
interest.

Distribution companies would be required to exercise care to protect the safety of the
public, both with respect to safety matters and environmental matters.

* Distribution companies generally would be required to secure approval from the
Commission before terminating a service or abandoning a market. Requirements of
this kind would be necessary, for example, when the customers had no alternate source
of supply of a vital service.

41. The Gas Code which has been drafted (see Annex 4) adheres closely to the
principles set out in the previous section but there are some important deviations. It is intended
to be the basis of a new law in Bolivia and will of course need to be reviewed by government
lawyers before being approved for enactment. To provide the most secure framework, which
is seen as vital to give foreign investors reasonable confidence in its permanence, the law
should be approved by Congress. It is understood that this is the intention of the MEH. The
Code provides a comprehensive framework for the regulation of gas utilities. However, there
are many aspects of regulation in practice that will need to be developed by the Regulatory
Agency itself - for instance in setting out procedures and information requirements for the
determination of prices and price changes; and in specifying safety, quality and engineering
standards to be complied with by the utilities and other persons involved in the natural gas
business.

Contractual Relationships

42. Establishing city gas companies and the regulatory arrangements for their
control are the essential first steps to enable gas distribution to be implemented but they need to
be supplemented by various contractual relationships and it is suggested that the Bolivian
authorities should ensure that these are satisfactorily established at the outset. The respective
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parties should then be left free to renegotiate them or negotiate other contracts in the normal
way, within the requirements of the Gas Code. The terms of these contracts will be of great
importance in the proper running of the gas business.

43. Key parts of the contract between the GOB and distribution companies would
include:

(a) a level of investment in the distribution network in each of the first few years
(about 5), measured either in physical or monetary terms;

(b) the priority to be followed in bringing gas to various districts of the supply area;

(c) commitment by the company to develop the residential and commercial markets
as well as the industrial market;

(d) targets for the pace of connection of new customers in each category;

(e) commitment by the company to provide customers with attractive financial
terms for the costs of internal pipework and appliance conversion.

44. In the contract with YPFB for the supply of gas at the city-gate, the distribution
company would look for.

(a) an assured supply throughout the years of its license (e.g., 25);

(b) flexibility to seek alternative supplies from other producers when this becomes
possible;

(c) the right to take in volumes and at pressures which reflect the demands placed
upon the distribution company;

(d) pricing terms which give sufficient (maybe total) certainty of price throughout
the contract life, with or without periodic review clauses, and which will always
be within the context of the Regulatory Agency's requirements and hence
recoverable in the distribution company's prices to end-users;

(e) whether any take or pay commitments are to be included.

In addition there will be important practical clauses concerned with metering, payment,
interruptions of supply, force majeure, and so on.

45. Dedication of gas reserves is a matter on which a policy should be determined at
the outset since private sector companies (and their lenders) are likely to seek certainty that gas
will be available to buy and sell during the term of the license (up to 25 years). Emerging
proposals for gas export and for more extensive use of gas for power generation mean that new
discoveries could be needed quite soon to sustain all these uses, including city-gas distribution.

46. A possible solution would be to dedicate certain existing proved reserves to gas
distribution companies as part of their contracts with YPFB. Some flexibility could be retained
by providing that the dedication could be "transferred" to newly proven reserves, thus releasing
existing reserves for more speedy production. The long-term assurance of continued gas
supply at city-gates would thus not be impaired.
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Engineering Aspects

47. A limited review has been carried out on the engineering aspects of the existing
gas transmission system and on the proposed distribution networks. Section VII of the report
makes a number of important observations and some recommendations for further work or
consideration during implementation.

Policy Issues

48. In paragraph 8, five questions were raised for consideration by the GOB.
Many of these issues have been addressed in this report, resulting in the following
recommendations:

(a) Appropriate Regulatorv Framework for Bolivia

(i) A new Gas Code, along the lines set out in Annex 4 should become a
law passed by Congress;

(ii) The new Regulatory Agency, although located within the MEH and
subject to the overall supervision of the Minister, should operate as
objectively as possible and, by reason of its duty to comply with the
Gas Code, be protected from pressure from special interests;

(iii) Gas distribution should be implemented on the basis that cross
subsidization is not acceptable.

(b) Commercial Relationships

(i) At the outset, the GOB should ensure that contracts are established
along the lines set out in Section VI of this report;

(ii) An appropriate policy for fixing the city-gate price of YPFB's gas needs
to be established, taling into account YPFB's investment costs and the
impact of its tax and royalty obligations.

(c) Competition in Natural Gas

(i) The GOB should accept the principle that any competent person should
have the right to use transmission and distribution pipelines on an open
access basis for supply of gas to distribution companies or large
consumers, on payment of equitable charges (the draft law provides for
this);

(ii) The Regulatory Agency should ensure that the basis for such charges
should treat all users of the pipelines, including their owners, on equal
terms.

(d) Attracting Private Sector Investment

(i) The range of the rate of return which the GOB is prepared to allow to
distribution companies needs to be decided and agreed with selected
investors.
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(ii) Existing natural gas prices to end-users need to be increased for the
residential and commercial markets to enable clearly attributable costs to
be recovered.

(iii) Distribution companies should be allowed the right to supply large
consumers for a sufficient period to ensure the profitable development
of the distribution networks.

(iv) The adequacy of natural gas reserves to sustain gas distribution, power
generation and other projected demands should be reviewed. The
possibility of dedicating specific proved reserves to natural gas
distribution companies should be considered.

(e) Concession Conditions and Bidding Process

(i) The GOB should begin now the work necessary to develop the detailed
terms of distribution licenses, including among other things the
companies' obligations for network and market development.

(ii) The GOB should be as flexible as possible prior to serious discussions
with interested investors.

(f) General

(i) The taxation of hydrocarbons and of companies engaged in the natural
gas business should be reviewed to ensure that, both as to structure and
level, the system supports government objectives and gives scope for
the desired development of the natural gas industry on a viable basis.



I. INTRODUCTION

1.1 The Bolivian Minister of Energy and Hydrocarbons asked for assistance in the
gas sector from the World Bank/ESMAP at a meeting in December 1989, which was followed
by a preliminary discussion in La Paz in February 1990.

1.2 It became clear that a central objective of the Government of Bolivia (GOB) was
to promote natural gas use in the cities in all sectors of the market - industrial, commercial, and
residential. The underlying rationale is that Bolivia has extensive natural gas reserves that have
not yet been adequately developed and brought into the internal energy balance; and that the
internal production of liquids is forecast to decline during the coming few years.

1.3 The importance of hydrocarbons in Bolivia is very great. The export of natural
gas to Argentina, the possibility of other direct exports of natural gas, the substitution of
natural gas for other fuels (both for power generation and elsewhere), and the possibility of
exporting liquids all could have a substantial positive impact on the country's balance of
payments and hence the prospects for economic development generally. The Gas Development
Strategy to be carried out by ESMAP will review some of these issues within the overall gas
sector.

1.4 A great deal of work has been carried out during the last three years to prepare
for gas distribution. SOFREGAZ has worked with YPFB on the development of market
forecasts and network designs for each city. This work is of good quality, quite
comprehensive, and detailed, and will undoubtedly be of great value in determining the
appropriate terms for distribution concessions and in implementing the systems. This report
has relied substantially on the YPFB/SOFREGAZ work and the data contained in their reports
as well as regional work by the Latin American and Caribbean Region staff of the World Bank.

1.5 To develop natural gas distribution in cities, however, requires relatively large
infrastructure investment, with a satisfactory return developing only in the long term. The
availability of internal capital is extremely limited in Bolivia and if the project is to proceed with
reasonable speed, external capital will be required. Furthermore, the introduction of foreign
expertise in gas utility management would also have a substantial beneficial impact.

1.6 Fortunately, the GOB is seeking to encourage private sector investment
generally and has taken steps to make less restrictive the laws on hydrocarbon exploitation and
on foreign investment to encourage greater involvement of foreign capital and enterprise. In
parallel, steps have been taken to encourage international oil companies to mount exploration
programs for hydrocarbons.

1.7 An interesting aspect is that in Bolivia there is an existing example of private
sector involvement in the utility business. COBEE has been operating for some 65 years and is
now regulated by an Electricity Code enacted in 1968. It generates electricity and distributes it
in La Paz, Oruro, and Viacha. It has recently renewed its concession for generation activities
and is currently seeking to renew the concession for distribution. The existing concessions
provide for the company to earn a reasonable return on its invested capital.
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1.8 There is thus some familiarity with private sector utility operation, and the GOB
views private sector involvement in gas distribution as a sensible policy which accords with its
objective of developing the private sector generally. However, the creation of wholly new gas
distribution entities is clearly more difficult than the continuation of a long established electric
utility, particularly as the potential natural gas load in the residential and commercial sectors is
quite limited. The main areas of work, identified in discussions between the GOB and the
World Bank/ESMAP, which are the major sections in this report are:

(a) The development of a regulatory regime for natural gas distribution;

(b) Examination of the economic and financial viability of natural gas distribution;

(c) Preparation of a satisfactory basis for opening discussions with and promoting
investment by private sector investors.

1.9 Preliminary comments were prepared on these matters and discussed with the
Under Secretary for Energy in La Paz in early May 1990. Following this, detailed terms of
reference were prepared and the scope of work to be carried out was more clearly defined. The
summary of terms of reference is attached as Annex 1. At about the same time, preliminary
comments on the gas sector proposals were submitted to the Under Secretary for Energy and
these helped to shape emerging policies and legislation.

1.10 When the SOFREGAZ work was started, the intention was for YPFB to join
with other investors to form new distribution companies to build and operate these networks.
However, the new administration, which took office in the summer of 1989, decided that the
public sector should not be extended in this way and that gas distribution should be in the
hands of private sector companies. The substantial involvement of foreign equity and expertise
was also deemed desirable, largely because of the lack of experience in the gas distribution
sector in Bolivia. This shift of approach raised a number of important new issues:

(a) How should the GOB structure a regulatory framework which is appropriate to
private sector utilities in Bolivia?

(b) What kind of commercial relationships between YPFB and the new distribution
companies should the GOB establish to ensure a satisfactory start for gas
distribution?

(c) Should the GOB create the conditions for competitive trading in natural gas?

(d) What steps would the GOB need to take to make gas distribution attractive to
private sector investors?

(e) What conditions should the GOB include in the licenses or concessions to be
granted to distribution companies and what process should the GOB follow in
inviting bids and in selecting those companies to which concessions should be
awarded?

Additionally, it was important to ensure that the work carried out already on network designs
and specifications would be best utilized, given that YPFB, which had commissioned the
work, would not be responsible for the investments.
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1.11 This report is predominantly concerned with two topics:

(a) A draft Gas Code, which if adopted, would establish the regulatory
arrangements for gas distribution;

(b) The economic and financial viability of gas distribution from the points of view
of the Bolivian government and of the private sector investor.

1.12 The objective of this work is to review the economic and financial viability of
gas distribution and provide the essential framework for setting up effective private sector city
gas distribution companies. These main sections are preceded by a brief review of the energy
market and of the present role of natural gas; and are followed by sections on contractual and
engineering matters.

1.13 The final chapter draws attention to certain policy actions that may need to be
considered.
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II. ENERGY BACKGROUND

A. The Bolivian Economy

2.1 Bolivia has recently emerged from an inflationary crisis, which was the
culmination of over two decades of inappropriate economic policies. During this period,
Bolivia developed a large state sector, which still dominates the economy. Debt levels rose
rapidly during the 1970s, and unproductive investments and capital flight have left the country
with a large debt burden and poor infrastructure. Bolivia has the second lowest Gross National
Product (GNP) per capita in Latin America and the Caribbean; its per capita GNP was US$620
in 1989, while the regional average was US$1,950.

2.2 Recent Government policies have taken full account of the need to reverse past
trends. New governments elected in 1985 and 1989 succeeded in controlling inflation through
monetary discipline and made substantial moves to liberalize the economy and encourage the
private sector. These policies have reversed previous economic decline, with GNP growth of
2.5 percent per annum in 1987-89, against -2 percent per annum in 1980-85.

2.3 The full beneficial effects of the new economic policy will not appear
immediately. The benefits of the improved policy framework will only materialize if the limited
capital resources available to Bolivia, internally and from foreign sources, are allocated
efficiently. Although public sector management is improving, most state agencies have limited
capability to plan and execute investments on an economy-wide or sector-wide basis and both
the local and foreign private sectors must play a major role in mobilizing resources.

B. The Energy Sector

2.4 Bolivia's energy resources comprise hydroelectric power (some 18,000
megawatts (MW), of which only 300 MW have been exploited) and oil and gas (about 180
MMbbl and 3.8 TCF, respectively). Per capita consumption of energy is low even by Latin
American standards, and the small population (7 million) means that total energy consumption
is relatively limited. Per capita commercial energy consumption was some 250 kilograms of oil
equivalent (Kgoe) in 1989, compared with 1,718 Kgoe in Argentina. Total energy
consumption was 1.7 million tons of oil equivalent (Mtoe) in 1989, compared with about 55
Mtoe in Argentina. The small size of the energy sector and of the economy makes appropriate
planning of investments crucial. Energy investments must often be large relative to the sector
to achieve economies of scale, hence appropriate investments can have a major beneficial effect
on the energy sector and the economy as a whole, while inappropriate investments can be
correspondingly damaging.

2.5 The power sector comprises about 600 MW of capacity, divided about equally
between thermal and hydroelectric power. The large size of the country, its difficult
topography, and its low population density make for high transport costs for power and all
energy forms. The isolated nature of many communities forces a substantial reliance on
expensive diesel power. The country's large hydro resources remain relatively expensive to
exploit and gas may well represent the most promising fuel for expansion.

2.6 Oil is the largest energy source, accounting for around 62 percent of final
consumption. Production of petroleum liquids (including condensate) averaged 21,000 barrels
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per day (BPD) in 1989, down from a high of 49,000 BPD in 1973. This decline is attributed
to well depletion, declining oil discoveries, and obsolete machinery. Oil exports, which were
32,000 BPD in 1973, have now virtually ceased and a critical issue for Bolivia is whether it
can maintain its current self sufficiency in oil products through the 1990s. A reinforced
exploration effort will be needed to discover new liquids reserves. Since most liquids are now
found in association with gas, the discovery of new liquids reserves will have an impact on gas
reserves and disposal options. Increased involvement of the private sector in exploration will
be needed if exploration targets are to be achieved; this is now a goal of government policy,
and a new Hydrocarbon Law has been enacted to permit this to come about.

2.7 There is a relatively large amount of LPG available due to the country's rich gas
production and there could be substantial potential for improvement of LPG distribution to
poor rural areas, which would alleviate shortages, improve fuel quality, and limit
environmental damage.

2.8 Biomass plays an important role in Bolivia's energy sector. Supplies are
particularly short in the dry Altiplano. Improvement of fuel supplies to the rural and household
sectors has been the focus of an ESMAP study on Household and Rural Energy Strategy.
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III. THE EXISTING NATURAL GAS SECTOR

A. Reserves, Production and Consumption

3.1 Bolivia's proven commercial natural gas reserves are estimated at 3.84 TCF
(end-1989). Liquid reserves, which include crude oil, condensates, and LPG, are estimated at
182 MMbbl or approximately 1.0 TCF of gas equivalent. These reserves are relatively small.
Argentina has some 20 TCF proven natural gas reserves and Peru's recent Camisea gas
discovery in the nearby Madre de Dios basin is believed to hold at least 10 TCF.

3.2 Bolivia's natural gas production averaged 509 MMCFD in 1990, of which 213
MMCFD will be exported to Argentina, 180 MMCFD reinjected, 42 MMCFD sold in the
internal market, 12 MMCFD extracted as LPG, and the rest flared or consumed in petroleum
operations. Most of Bolivia's natural gas is associated gas, which is produced jointly with
crude oil and condensates.

Takle 3.1 Natural Gas Production (MMCFD)

1980 1987 1988 1989 1990

Exports to Argentina 197.3 205.1 215.6 213.8 213.2
Local sales 13.2 27.1 29.6 36.4 41.4
Reinjection 214.3 167.5 168.3 185.0 179.7
Petroleum operations 12.4 19.6 18.6 21.5 22.6
Flared 19.7 15.1 28.2 43.0 40.8
Converted to LPG 5.4 7.8 6.8 11.5 11.5

Total 462.3 442.2 467.1 511.2 509.2

Source: YPFB

3.3 YPFB produces around 65 percent of Bolivia's total gas production, the balance
being produced by private contractors.

3.4 Natural gas for internal market consumption was originally supplied exclusively
by YPFB. In 1990, however, private contractors began to supply around 50 percent of
internal market needs. YPFB's share of the export market is also around 50 percent.

3.5 Bolivia's natural gas transmission grid was originally conceived and
constructed to supply bulk industrial customers and gas-fired power generation plants. It is
now basically completed and reaches the city-gates of most large cities in Bolivia: La Paz,
Santa Cruz, Cochabamba, Sucre, Oruro, Potosi, and Tarija. The transmission grid is
approximately 2,200 km long (its estimated replacement cost is more than US$300 million),
including the 530-km gas export pipeline to Argentina, and is operating below design capacity.
According to YPFB the grid capacity could meet projected total demand without further
substantial investments beyond 2000, although the joint implementation of the Puerto Suarez
and Cochabamba power projects may make it necessary to upgrade the system.
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Table 3.2: YPFB's Natural Gas Transmission Grid in 1989

Capacity Throughput
Main gas pipelines Kilometers (MIMCFD) (MMCFD)

Santa Cruz-Yacuiba (export) 530 250 214.0
Taquiripenda-Cochabamba 490 11-26 0.3
Tarabuco-Sucre 44 14 4.8
Sucre-Potosi 104 7 0.1
Cochabamba-Oruro-La Paz 363 14-29 4.3 *
Santa Cnu-Cochabamba 445 13-31 16.9

* In 1988
Source: YPFB and Mission estimates

3.6 Natural gas is supplied to 5 power plants (2 in Santa Cruz, 2 in Sucre, 1 in
Tarija) and 208 industrial customers (84 in Santa Cruz, 49 in La Paz, 32 in Cochabamba, the
rest in Tarija, Sucre, and Oruro). Residential and commercial markets are not yet developed,
and account for only 110 customers in Santa Cruz and 15 in Cochabamba.

3.7 In 1986 the GOB instructed YPFB to transfer natural gas distribution
responsibilities to the private sector. As a result distribution companies were formed, with
YPFB and other local institutions as shareholders, in Santa Cruz, Cochabamba, Sucre, and
Tarija (respectively, SERGAS, EMCOGAS, EMDIGAS, and ENTAGAS). These companies
signed contracts with YPFB and have already started operations. The MEH and YPFB are
concerned about a lack of technical experience and financial means of these distribution
companies, a concern that appears to be well founded.

3.8 It is estimated that internal market sales of natural gas in Bolivia will reach an
average of 41.4 MMCFD in 1990 (24.8 MMCFD for power generation and 16.6 MMCFD for
industrial clients). Santa Cruz, located near gas-producing fields, is by far the largest natural
gas consuming center in Bolivia.

3.9 Table 3.3 gives the recent evolution of natural gas sales by city and market. It
should be noted that in this report La Paz includes also the cities of El Alto and Viacha; Sucre
(Chuquisaca Dept.) includes Monteagudo; Tarija includes Yacuiba, Bermejo, and Villamontes;
and Santa Cruz includes Camiri.
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Table 3.3: Natural Gas Consumption by City and Market (MMCFD)

1980 1987 1988 1989 1990 *

La Paz
Industry - 2.3 2.7 3.8 4.6

Cochabamba
Industry - 2.4 2.5 2.8 3.2

Sucre
Industry 1.1 2.1 2.4 2.9 2.7
Power generation 1.7 - - 0.5 0.3

Potosi
Industry - - 0.1 0.1 0.1
Power generation - - 0.1 1.5 2.4

Oruro
Industry - - - 0.2 0.5

Santa Cruz
Industry 2.9 3.1 3.6 3.4 2.7
Power generation 7.5 16.7 17.9 20.0 21.9

Tarija
Industry - 0.3 0.2 1.2 0.9
Power generation - 0.1 0.1 0.1 0.2

Total
Industry 4.0 10.2 11.5 14.4 14.7
Power generation 9.2 16.8 18.1 22.1 24.8

Total consumption 13.2 27.0 29.6 36.5 39.5

* Based on first seven months' average.
Source: YPFB

3.10 According to YPFB's Natural Gas Distribution Division, internal consumption
of natural gas could increase to 98 MMCFD in the year 2005, of which 32 MMCFD will be for
power generation (Puerto Suarez and Cochabamba new power plants excluded), 44 MMCFD
for industrial uses, and 22 MMCFD for residential and commercial markets. Demand
projections in the past, however, have varied significantly as can be seen from Table 3.4. The
estimate made in 1987 was included in Bolivia's last National Energy Plan.
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Table 3.4: Forecast Gas Demand in 2005 (MMCFD)

1990 2005 2005
Market 1987 Estimate 1990 Estimate

Residential/commercial - 24.0 21.9
Industry 16.5 85.2 43.9
Power generation 25.2 113.4 31.9
Petrochemical - 21.5 -

Total 41.7 244.1 97.7

Source: YPFB

3.11 YPFB has also estimated the number of customers which could be connected by
the year 2005 in the cities of La Paz, Cochabamba, Oruro, Santa Cruz, Sucre, Potosi, and
Tarija:

Table 3.5: No. of Potential Gas Consumers in Major Cities, 2005

Market Number of Consumers

Residental 310,548
Commercial 6,909
Industial 1,107
Power generation 8

Total 318,572

3.12 Commercial natural gas reserves could meet projected needs, including exports
to Argentina at today's contractual levels and excluding the Puerto Suarez and Cochabamba
power projects, for close to 20 years (assuming also that reinjection, flaring, and gas used in
petroleum operations stabilizes at 300 MMCFD). Unless substantial new gas reserves are
found, availability of natural gas could become a problem in the long term. However, it is
generally assumed that there are good prospects for additional gas discoveries if exploration
drilling is increased.

B. Legal and Operational Framework

3.13 Bolivia does not have a legal framework for gas operations covering questions
such as the general organization of the sector; the respective roles of the State, YPFB, and
private companies; the authority and conditions to award natural gas transmission and
distribution licenses; pricing; taxation; and so on. In the absence of specific legislation, and
until a Gas Law is promulgated, the Hydrocarbons Law applies.

3.14 Bolivia's 1972 General Law of Hydrocarbons was crude oil oriented. It vested
in the MEH the responsibility of setting the general principles and policies of the energy sector,
and gave YPFB the responsibility of carrying out actual petroleum operations, either by itself
or through operations or service contracts with third companies. Hydrocarbons transport and
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refining operations remained, however, the sole responsibility of YPFB and could not be
transferred to third parties.

3.15 On November 1, 1990 a new Hydrocarbons Law was signed by the President
of the Republic. The new Law is meant to give more room for private sector participation in
petroleum operations in Bolivia under a more flexible contractual framework, which should
lead to a reduction in the role of YPFB. Taxation of upstream revenues is also modified,
basically to ensure the creditability of Bolivia's petroleum taxes for U.S. corporation tax
purposes. As far as natural gas is concerned, the new Law makes it possible for companies
other than YPFB to own and operate natural gas pipelines and establishes that natural gas
distribution can be carried out either by YPFB or by national or foreign companies, under
regulations to be issued by the MEH. The Law, however, maintains in YPFB the right to
authorize natural gas distribution to residential customers (Article 14).

3.16 Responsibilities concerning the management of the natural gas business are
fragmented within YPFB. Yacibol Bogoc Transportadores (YABOG), headquartered in Santa
Cruz, is responsible for operating the pipeline to Argentina and the system around Santa Cruz.
YPFB's Operational Division, headquartered in Cochabamba, is responsible for transportation
and distribution in the western part of the country. YPFB's Natural Gas Distribution Division,
in charge of the natural gas distribution project, is integrated into the Administration Division
located in La Paz and does not have operational responsibilities. This fragmentation enhances
the need for more internal coordination within YPFB units dealing with natural gas.

C. Prices, Costs, and Taxes

3.17 Prices of natural gas to end-users are set in Bolivianos (Bs) by Ministerial
Decree. Prices are based on historical levels and are not supported by cost-of-service studies.
They are changed from time to time, usually following fluctuations in the US$/Bs exchange
rate. The evolution of natural gas prices to mid-1990 is shown in Table 3.6:

Table 3i.6: Natural Gas Prices (US$/MCF)

March August July
Customer class 1989 1989 1990

Residential 3.17 3.17 3.27
Commercial 3.00 3.00 3.10
Industrial 2.00 2.00 2.06
Power generation 1.00 1.00 1.03

ExchangerateBslUS$ 2.52 2.78 3.15

Source: YPFB

3.18 In 1988 YPFB briefly introduced a two-tier, demand-commodity tariff system
for industrial customers in an attempt to introduce some techno-economic rationale in pricing.
The reaction of industrial customers was negative, however, and YPFB abandoned the
approach.

3.19 Existing distribution companies are presently selling only to industrial
customers and must, by Ministerial Decree, allocate the following percentages of the price they
charge to:
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YPFB 65% or US$1.341MCF
Investment fund 25% or US$0.51/MCF
Distribution costs and profits 10% or US$0.21/MCF

3.20 YPFB's natural gas business in the internal market is subject to the following
tax regime:

* 11 percent royalty payable to petroleum producing regions.

* 1 percent additional royalty payable to nonproducing regions of Beni and
Pando.

* 19 percent governmental production tax.

* 10 percent value added tax.

* 2 percent transfer tax.

- A surplus transfer obligation established in 1986 on a provisional basis, which
means that YPFB's total transfers to the National Treasury must equal 65
percent of total revenues in the internal market (53.03 percent for exports).

3.21 Production taxes are paid on final prices, less a nominal transport charge, and
not on wellhead or ex-field prices. The above tax and transfer system makes YPFB pay total
taxes equivalent to 77 percent of its domestic gross revenues, a combination of the 65 percent
national tax obligation and the 12 percent regional royalties payments.

3.22 Under this tax regime, YPFB sustains a loss on natural gas sold in the local
market. Based on YPFB data, the average costs and price of natural gas sold in Bolivia in
1989 were:

Table 3.7: YPFB Sales of Natural Gas in the Internal Market, 1989
Average Costs and Selling Price (US$MCF)

Operating costs and depreciation 1.18
Taxes and transfers 0.85
Total costs 2.03
Average selling price * 1.15
Net loss 0.88

* A combination of US$1.00/MCF for power generation,
US$2.00/MCF for YPFB direct sales to industry and
US$1.30/MCF (65% of US$2.00/MCF) for YPFB sales
to distribution companies. YPFB taxes are based on
consumer prices and not on transfer prices.

Source: YPFB and Mission estimates

3.23 The possibility that the 1986 provisional surplus transfer obligation could be
replaced by a 40 percent sales tax on all petroleum products, including natural gas, has been
discussed in recent years, although little progress has been made.
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D. Exports

3.24 Natural gas exports to Argentina are fundamental to Bolivia's economy, as they
account for about 25 percent of its export revenues. The export agreement to Argentina, allowing
for exports of approximately 200 MMCFD at a price based on international oil prices, will expire in
1992. The long-term prospect for these exports is uncertain, given the planned liberalization of
Argentina's gas industry.

3.25 The 400 MMCFD natural gas export project to Brazil, negotiated in the 1970s, has
been recently converted into a power supply contract with Electrosul of Brazil. Electricity will be
generated by a gas-fired station in Puerto Suarez (Bolivia), with a natural gas consumption of
approximately 110 MMCFD. The power plant will be owned by Bolivian Electrical Energy
Company [Empresa Nacional de Electricidad] (ENDE) and the gas pipeline from Santa Cruz to
Puerto Suarez will be owned by YPFB or private investors. In the long run, the major Brazilian
market for Bolivia's gas would be the Sao Paulo region, and the Puerto Suarez project could yet
become a part of a larger project to sell gas to Sao Paulo.

E. The Proposal to Establish City Gas Distribution Networks

3.26 It would be useful at this stage to outline the scheme for establishing city gas
distribution. The features identified below have been derived from an examination of documents
made available to the study team and from discussions held with the Bolivian authorities.

3.27 Private sector companies will be "licensed" to carry on the distribution of natural
gas in the cities of La Paz, Santa Cruz, Cochabamba, Sucre, Potosi, and Oruro. In certain cases,
some satellite urban developments will be included.

3.28 License areas will cover the whole of Bolivia but actual development will generally
be confined to the cities.

3.29 Distribution companies will be required to supply small customers in their areas
where it is reasonable to do so. During a transition period, large customers will also take their
supplies from distribution companies. Thereafter, any company with gas to sell will be able to
supply large customers, using both transmission and distribution pipelines on payment of
appropriate charges.

3.30 Prices for small customers will be controlled. Gas prices will be fixed in a way
which allows distribution companies to make reasonable profits on their investment and which
ensures no undue discrimination between categories of customer. City-gate gas prices will be
deterrnined by the Regulatory Agency but otherwise city-gate supply will be governed mainly by
contracts between YPFB and the distribution companies.

3.31 A regulatory agency will be set up within the MEH to ensure fair prices for gas sold
to captive customers and for the use of transmission and distribution pipelines by third parties.
The Regulatory Agency will carry out its duties in accordance with a Gas Code which is designed
to assure fair treatment between suppliers and customers. The operation of this Code will be as
transparent as possible to limit the scope for influence by vested interests and to promote the
maximum public confidence in the workings of the regulations. The Code will be securely based
on a substantial piece of new legislation which, to ensure a suitable degree of permanence and to
provide confidence to investors and consumers, will be enacted by Congress. It will also give
power to the Minister or the Regulatory Agency to develop the Code in certain defined aspects for
the greater clarity and smooth working of the regime.
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IV. VIABILITY OF NATURAL GAS DISTRIBUTION

A. Introduction

4.1 The viability of natural gas distribution is assessed in this section both from an
economic and financial point of view.

4.2 The economic assessment examines gas distribution on the basis of the
incremental costs incurred by Bolivia in establishing the gas supply systems and compares
these with the benefit to Bolivia from the fuels displaced, valued at international border prices
and including the economic costs of internal transport and distribution.

4.3 The financial assessment establishes the relationship between costs as perceived
by the proposed distribution companies and the revenues the companies could realistically
expect to realize in the light of existing competing fuel prices, based on present levels of
taxation. In establishing costs, a return of 12 percent in constant terms, before tax, to the
distribution company has been included.

4.4 The next sections address: economic analysis (for Bolivia); financial viability
(for the distribution company); observations on costs and prices; tax considerations; and
remuneration of distribution companies.

B. Economic Analysis - La Paz, Santa Cruz, Cochabamba

4.5 The economic analysis is based upon a comparison between the costs Bolivia
will incur as a result of the natural gas distribution projects and the benefits the country should
derive from the substitution of natural gas for fuels with a higher economic value. Costs and
benefits have been taken exclusive of taxes.

4.6 The results (see Annex 5) show that the project as a whole, including industrial,
residential, and commercial consumers, is highly attractive, with Economic Rates of Return
(ERRs) ranging from 26 percent to 42 percent.

Table 4.1: Economic Rate of Return to Gas Distribution (Major Cities)

La Paz Santa Cruz Cochabamba

Total project 27% 42% 26%
Residential and commercial 22% 33% 25%

Source: Mission estimates

4.7 The economic analysis of industrial distribution can in principle be separated
from that of residential and commercial distribution. Since industrial consumers do not share
the low pressure distribution system with the residential and commercial consumers, and are
concentrated in a few zones of the cities, it would be possible to undertake industrial
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distribution projects independently from residential and commercial projects. It should be
noted that, since residential and commercial consumers both use the low pressure grid, and
since commercial consumers are dispersed within residential areas, it is much more difficult to
separate residential from commercial distribution for the purposes of economic analysis.

4.8 An assessment of the incremental economics of residential and commercial
distribution shows ERRs of 22 percent to 33 percent. Moreover, the economics are robust to a
number of sensitivities on costs and benefits (see Annex 5). The ERRs for industrial
distribution only are generaly higher, ranging from 24 percent to 80 percent.

4.9 A number of uncertainties remain concerning the assumptions that have been
used in the analysis, which have a significant bearing on the economics of residential and
commercial distribution:

Potential gas consumption of residential consumers has been assumed to be 35
cubic feet per day (CFD) in the Base Case, which in La Paz at least, is
somewhat lower than the YPFB assumptions of 40-50 CFD. YPFB's figure
was derived from survey results, but appears high in relation to experience of
gas distribution in low income urban areas in other countries. A further
uncertainty concerns the level of gas usage for water and space heating.
Although most households use hot water, only a 50 percent penetration of gas
for water heating has been assumed, based upon provision of new heaters. No
space heating demand has been assumed in La Paz because heating at present is
sporadic. In practice the availability of gas could eventually lead to a substantial
use of gas for space heating. Overall it would seem that the Base Case figure
adopted in the report is conservative.

* In the Base Case it has been assumed (due to a lack of data on fuel usage) that
gas substitutes only for LPG in the residential and commercial sectors. In
practice there is substantial use of electricity for cooking, water heating, and
space heating in the residential sector. In the commercial sector gas oil,
kerosene, and fuel oil are widely used. However, inclusion of electricity
substitution in the residential sector would increase benefits (relative to LPG
substitution), while inclusion of gas oil and fuel oil in the commercial sector
would reduce benefits, and the sensitivity analysis shows that these effects
could partly cancel out.

* The economic cost of gas has been taken as the Long Run Marginal Cost
(LRMC) of exploration and production, with a depletion allowance to reflect the
prospect of Bolivia having a gas deficit in the next century. The figures have
been adapted from those developed within the World Bank for the evaluation of
the Brazil export project. In assessing these costs, new discoveries of gas in
accordance with YPFB's exploration plans were assumed. A lower level of
future discoveries would have a modest adverse impact on the project
economics.

C. Financial Viability

4.10 The financial viability of natural gas distribution is assessed by comparing an
imputed cost of gas distribution by sector (including the cost of gas at the city-gate) with
current gas prices and with the prices of alternative fuels.
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4.11 Calculations undertaken in connection with the Brazil export project indicate that
the financial Average Incremental Cost (AIC) of natural gas at the city-gate (for sales on the
internal market) is about US$1.271MCF. Of this amount, US$0.48/MCF reflects various taxes
and royalties, leaving a net-of-tax cost of US$0.79/MCF. It should be noted that further
analysis of YPFB's cost structure and tax obligations will be required to establish an
appropriate city-gate price for gas distribution.

Distribution Costs

4.12 This section is mainly based on demand projections and investment estimates
obtained from YPFB. The value of existing YPFB distribution assets, which would eventually
be transferred to new distribution companies and will have an impact on distribution costs, is
not included in these calculations. The full value and mode of transfer of these assets to any
new distribution companies have yet to be decided. However, preliminary figures from YPFB
indicate that the impact of including the value of these assets in the cost of distribution will be
small.

4.13 To assess the AIC of natural gas distribution in Bolivia, an assessment was
made based mainly on YPFB data for the city of La Paz (which also includes the cities of El
Alto and Viacha). YPFB's original assumption concerning growth in customer numbers was
that finance for capital investment in the infrastructure would be provided from the gradual
growth in gas sales revenues. However, an assumption based on the use of substantial
external capital, and the active marketing of gas that this would make possible, provides a more
optimistic estimate whereby the numbers of customers originally forecast to be achieved in year
16 are now estimated to be connected by year 10 (this is termed the External Investment Case).

Investments:
Primary systeml/ US$ 3.7 million
Secondary system2/ US$ 6.3 million
ServicesY1 US$34.8 million
Total US$44.8 million

1/ Including district regulators.
2/ Only residential and commercial; industrial customers

are directly connected to the primary lines at their
own cost.

1' External connection costs of residential/commercial
customers, including regulators and meters. Internal
connection/conversion services are not included.

Consumption:
Residential: 35 CFD for cooking and water heating. No space

heating demand has been assumed. A consumption
of 41 CFD has been used in a sensitivity calculation
as, under certain circumstances, this level might be
achieved.

Commercial: 1.5 MCFD
Industrial: 80 MCFD (15-year average)

Customers (present and forecast): Consumption (present and forecast):
Residential: 0 - 108,000 Residential 0 - 3.8 MMCFD
Commercial: 0 - 1,000 Commercial 0 - 1.5 MMCFD
Industrial: 49 - 94 Industrial 4.6 - 7.0 MMCFD
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Operating Costs:
Maintenance: includes maintenance (approx. 1.5 % invest./year), gas losses;

office rentals, fittings, vehicles, and so forth; averaging in total
US$7/MCF/customer/year.

Administration: approximately US$0.175/MCF (derived from YPFB data) with
plateau after year 5.

Promotion: US$0.20million/year in first three years and US$0.03 million/year
thereafter, equivalent to an average of US$0.032/MCF.

4.14 The cost of distribution has been assessed jointly for residential and commercial
customers due to the lack of detailed cost data for the separate customer classes.

4.15 The main results of the calculations for the External Investment Case, expressed in
constant US$ discounted at 12 percent p.a., are given in the following table. Distribution costs
cover all costs incurred by the distribution company, from the city-gate to the point of connection
to customers' facilities (internal connection/conversion costs are not yet considered). Allocation of
operating costs of the distribution company (the sum of maintenance, administration, and
promotion costs) has been made on the basis of the number of customers served, which may
underestimate the cost attributed to industrial customers.

Table 4.2: AIC of Natural Gas Distribution - La Paz (US$/MCF)

Residential Industrial Average
and Commercial (all consumers)

Primary lines 0.13 0.13 0.13
Secondary lines 0.53 - 0.17
External connections 2.91 - 0.94
Operating costs 0.97 0.01 0.31

Total distribution 4.53 0.14 1.55

Source: Mission estimates

4.16 To evaluate the impact of the discount rate on distribution costs, the figures
have been calculated using a discount rate of 8 percent instead of 12 percent. Thus, the total
distribution costs for the residential and commercial market are reduced from US$4.53/MCF to
US$3.49/MCF.

4.17 A separate calculation of the cost of natural gas for residential and commercial
consumers (using additional cost data not currently available) would almost certainly show that
the cost to the average residential consumer was significantly higher than that of the average
commercial consumer. This is because the much lower average usage of residential consumers
(35 CFD), when compared with the average usage of commercial consumers (1,500 CFD or
some 42 times higher), is not compensated for by proportionately lower costs for residential
connections. This issue should be examined more closely in the setting of tariffs, which
should reflect the demands which consumers place upon the fixed costs of the system.
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connections. This issue should be examined more closely in the setting of tariffs, which
should reflect the demands which consumers place upon the fixed costs of the system.

Connection/Conversion Costs

4.18 As mentioned previously, industrial customers would be connected at their own
cost to the primary distribution system, while residential and commercial customers would be
connected to the secondary system at the distribution company's cost. The residential and
commercial customers would then have to invest in internal lines and in conversion of
appliances.

4.19 According to information obtained from YPFB, average connection/conversion
costs are US$150 for residential customers (average consumption 35 CFD), US$1,500 for
commercial customers (average consumption 1,500 CFD), and US$20,000 for industrial
customers (average consumption 80,000 CFD). The US$150 estimate for residential
customers includes design, internal pipes (20 meters), carcassing, tests, and cooker conversion
from LPG to natural gas. However, as the average household consumption is based on more
than one gas appliance (cooker and water heater), purchasing costs of a water heater (estimated
at US$100/unit) have also been included, but only for 50 percent of the customers, on the
assumption that not all customers would participate.

4.20 To facilitate the penetration of natural gas, incentives would probably be
necessary, such as the financing of internal connection/conversion costs. Assuming that those
costs are financed over a 16-year period at an interest rate of 4 percent p.a. in constant terms,
unit costs per customer class would be:

table 4.3: Average Connection/Conversion Costs*

Customer Class US$/MCF

Residential 1.32
Commercial 0.24
(Residential and Commercial Average) (0.99)
Industrial 0.06
(All Customers Average) (0.28)

* No space heating has been considered. The
costs incurred by industrial customers in
connecting to the primary system are not
included.

Source: Mission estimates

Total Natural Gas Costs

4.21 Assuming a US$1.27/MCF city-gate price, which would permit YPFB to
recover all its present costs and make a modest profit (excluding the surplus transfer), and
assuming also distribution costs calculated on the basis of the External Investment Case, the
natural gas cost chain can be reformulated in the following way:
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Table 4.4: Base Case: Total Costs of Natural Gas - La Paz (US$/MCF)

Cost Concept Residential and Industrial Average
Commercial (all consumers)

City-gate price 1.27 1.27 1.27
Distribution 4.53 0.14 1.55
Total cost of supply 5.80 1.41 2.82

Connection/
conversion costs 0.99 0.06 0.28

Total costs 6.79 1.47 3.10

Source: Mission estimates

Existing Natural Gas Prices

4.22 The table below gives prices for petroleum products and natural gas as of July
1990 and, in the right-hand column, the competitive relationships between the price of natural
gas and alternative fuels. No taxes, other than those paid by YPFB, are levied on final prices
of natural gas and petroleum products.

Table 4.5: Competitive Fuel Prices Compared with Natural Gas

US$/MCF Relative to
Customer/fuel Unit Bs/Unit US$/Unit Equivalent Natural Gas

Residential

Electricity MWh 117.90 37.43 11.46 3.5
Kerosene Lit 0.60 0.19 5.64 1.7
LPG Kg 0.85 0.27 6.01 1.8
Natural Gas MCF 10.30 3.27 3.27 1.0

Commercial

Electricity MWh 117.90 37.43 11.46 3.7
Kerosene Lit 0.60 0.19 5.64 1.8
LPG Kg 0.85 0.27 6.01 1.9
Natural Gas MCF 9.75 3.10 3.10 1.0

Industrial

Electricity MWh 52.40 16.63 5.09 2.5
Diesel Oil Lit 0.90 0.29 8.40 4.1
Fuel Oil Lit 0.85 0.27 7.82 3.8
Kerosene Lit 0.60 0.19 5.64 2.7
LPG Kg 0.85 0.27 6.01 2.9
Natural Gas MCF 6.50 2.06 2.06 1.0

Source: YPFB and Mission estimates
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4.23 To assess the financial viability as seen by the distribution company, it is
necessary to compare the company's costs with the prices which could be charged to end-users
while ensuring that natural gas is sufficiently competitive to allow market penetration at the
forecast rate. The competitive fuel in each market has been selected as follows:

Residential-LPG: Although kerosene is cheaper, it is not used for cooking
in the residential areas where natural gas will penetrate. Some electricity is
currently used for water heating, but it is unlikely that gas will replace electric
water heating appliances on a large scale.

* Commercial-LPG: Similar remarks apply to kerosene and electricity as in
the residential market.

* Industrial-Fuel oil: Although electricity is the cheapest alternative, fuel oil
is widely used in this market and therefore gas will in fact substitute for oil.
However, even if the electricity price was used as the comparator, there would
still be ample incentive for natural gas at any realistic price.

4.24 The comparison is shown in the following table:

Tahle 4.6: Base Case: Natural Gas Costs and Prices - La Paz (US$/MCF)

Residential and Industrial * Average
Commercial (all consumers)

City-gate price 1.27 1.27 1.27
Distribution costs 4.53 0.14 1.55

Total supply costs/price
to end-users 5.80 1.41 2.82

Customer investment DM 0 0 0.28

Total consumers costs 6.79 1.47 3.10

Competing fuel price 6.01 7.82 --

Current gas price 3.10-3.27 2.06 --

* The costs incurred by industrial customers in connecting to the
primary system are not included.

Source: Mission estimates

Thus, in the industrial market, prices could be fixed at levels which would cover all costs,
provide a 12 percent return (in constant prices) to the distribution company, and enable gas to
penetrate the market. In the residential and commercial market, this is not so. Using the higher
level of residential demand of 41 CFD, the comparison changes, by reducing distribution costs
as follows: Residential and Commercial from US$4.53/MCF to US$4.09/MCF, Industrial
from US$0.14/MCF to US$0.13/MCF.
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4.25 In considering these figures, the following points should be borne in mind:

(a) the unit distribution costs in La Paz appear to be higher than in some other cities
(see paragraph 4.28);

(b) some increase in residential demand should arise from space heating, or
possibly air conditioning, but this has not been taken into account;

(c) over the period of 10-20 years, increases in living standards could lead to more
residential customer connections and a higher consumption per customer as
comfort standards increase, but this has not been taken into account;

(d) there is a premium value of natural gas compared with LPG, particularly in the
residential market. Natural gas would therefore be competitive, even at a price
higher than LPG, although the extent of this has not been estimated;

(e) if some reduction in the city-gate price were to be granted, it would not be
necessary in the industrial market, which would account for 70 percent of the
volume even when the residential and commercial markets were fully
developed;

(f) as mentioned in paragraph 4.15, the apportionment of operating costs on a "per
customer" basis has probably overburdened the residential and commercial
market;

(g) if, as forecast, declining liquids production in Bolivia soon leads to the need to
import LPG, then the cost of LPG would probably rise;

(h) in any case, the present prices of LPG are the same in all three market sectors
and this cannot reflect the differential costs of bulk and bottled supplies. While
the price in each market needs to be examined, the price of LPG in the
residential market should almost certainly be higher.

4.26 Nevertheless, the assessment indicates that for gas distribution to be financially
viable, a large increase in price (at least 100 percent) is necessary in the residential and
commercial market. Such an increase should be implemented well before gas comes into
general use in this market sector.

4.27 The cost of distribution has also been assessed for Santa Cruz and Cochabamba
(Table 4.7). The different costs and consumption patterns in these cities lead to somewhat
different costs from La Paz (see Table 4.2). It can be seen that the total distribution costs for
residential and commercial customers are somewhat below those in La Paz (US$4.53/MCF),
implying that prices may be somewhat lower in these cities. However, further close
examination of costs and consumption patterns will be needed to ensure that these costs reflect
likely tariff levels.
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Tale 4.7: AIC of Natural Gas Distribution (US$/MCF)

Santa Cruz Cochabamba
Residential Industrial Residential Industrial

& Commercial & Commercial

Primary lines 0.08 0.08 0.10 0.10
Secondary lines 0.71 0.99
External connections 1.12 1.91
Operating costs 0.77 0.04 0.83 0.07

Total distribution 2.68 0.12 3.83 0.16

Source: Mission estimates

D. Observations on Costs and Prices

4.28 Whatever qualifications may be made about the basis on which different figures
have been calculated, the central conclusion is clear. The investment required to build new
distribution networks in existing cities is substantial and yet the load those pipes will carry is
small when no heating load is brought into the figures.

4.29 The problem is most sharply revealed in the residential market. It could be
argued, of course, that the reality of low pressure distribution systems is that it it impossible to
separate the residential and commercial markets because the customers are inextricably mixed
and served by an indivisible system of pipes. While this it true, so that it would be
unreasonable to seek to supply only commercial customers (or only residential) the fact remains
that many of the costs can be identified specifically to one category or the other. This applies to
individual service pipes and meters, which account for most of the distribution cost, and to the
costs incurred by the customers themselves. For the purpose of determining prices, the two
sectors must be assessed separately, and it is necessary to collect the infornation to perrnit this
assessment.

4.30 The main reasons why the problem seems so large in the residential market are:

(a) the relatively high investment costs, both outside and inside customers' houses,
to supply gas only for cooking and some water heating;

(b) the fact that present gas prices have been fixed at such low levels;

(c) the probability that the price of LPG is also too low.

4.31 The first item cannot be altered. The second could be regarded as artificial
because so little gas is being billed at the existing price. However, very large increases would
no doubt attract much adverse comment. The third point is more difficult because there is
widespread use of LPG and substantial increases in price, even if spread over a two-year
period, would be most unpopular. Nevertheless, it is best to face these difficulties at the outset
so that the gas distribution business is placed on a proper footing.

4.32 The comparison between the imputed prices in the different markets also needs
to be considered (i.e., for La Paz):

9
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Residential and Commercial US$5.80/MCF
Industrial US$1.41/MCF

4.33 While this range may be greater than in some other countries (not all), two
points should be borne in mind:

(a) industrial customers are assumed to be supplied from the primary lines and they
pay all their own connection costs;

(b) residential customers use gas only for cooking and water heating. If they had a
substantial heating requirement, as in some colder countries, their unit costs,
and hence price, would be a good deal lower.

4.34 For these reasons, a residential and commercial price 3-4 times the industrial
price is sensible, especially when related to the situation in other countries where prices have
for years been subject to control and scrutiny.

4.35 In setting residential and commercial prices, there would need to be a price
structure which led to large-volume commercial users having a lower-than-average unit price
while small-volume commercial users would have a higher price closer to the residential price.
The large difference between the distribution running costs should also be considered further -
the US$0.97/MCF for residential and commercial and US$0.011MCF for industrial may need
to be reviewed. The total distribution costs shown for each market should, in the meantime, be
regarded as indicative.

4.36 The accuracy of the figures will need to be improved in light of the actual
experience. Both investment and running costs can be monitored so that the true cost of
supplying residential and commercial customers can be more accurately estimated. This will be
an important part of the dialogue between the distribution companies and the Regulatory
Commission.

4.37 If residential and commercial prices are not raised sufficiently for these sectors
of the market to be viable, then cross-subsidization could occur, effectively from the industrial
sector. Besides the usual arguments in favor of pricing at long-run marginal cost in the
interests of economic efficiency, there are two further reasons why this is not recommended:

(a) natural gas will, in any case, be supplied to the more prosperous section of the
population and is unlikely ever to reach the majority of the people in Bolivia. It
is difficult to see the justification for providing that supply at a price below cost
with the subsidy being borne by other sectors of the economy;

(b) the allowance of cross-subsidization between different sectors of the gas market
would complicate both the commercial judgment of the distribution companies
and the procedures to be followed by the Regulatory Agency. Different areas of
the city would be entitled to connection based on a mixture of viability criteria,
cross-subsidy criteria, and customer contribution; and the scope for
inconsistency and dissatisfaction would be considerable.

4.38 It should be borne in mind that, at a residential consumption of 35 CFD,
monthly consumption would be slightly more than 1 MCF, for which the proposed price is
US$6-7 and the monthly cost of the customer's own investment in internal pipework and
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conversion is about US$1-2. The social impact of such charges compared with the costs being
incurred by customers now would surely be modest. To price correctly from the outset would:

* give correct signals to customers;
* assure the new distribution company that its business is founded on proper

pricing;
* keep the regulatory process free of the contentious complexity and subjectivity

which would be inevitable with a cross-subsidy;
* provide greater scope for "viable" penetration of the residential market.

4.39 The other option would be to proceed on the basis of the industrial market only
at the outset, leaving open the possibility of picking up the residential/commercial sectors later,
if this is shown to be warranted. The investment costs would be much lower, whereas the
volume of gas sales lost would be quite modest. Moreover, the regulatory arrangements would
be greatly simplified for this first stage. The disadvantage of this approach is that the laying of
pipes to serve industrial customers would give rise to pressure to connect nearby nonindustrial
customers and in particular locations this could be fully viable. If then some nonindustrial
customers are supplied, prices will have to be set and a policy defined as to how requests for
connection are to be assessed and the involvement of the Regulatory Agency would be
necessary.

4.40 It does seem that the choice lies between:

- industrial customers only (with no exceptions), paying their own costs of
connection to the primary system; or

* widespread networks supplying all sectors of the market.

4.41 In either case, there should be no element of cross-subsidy. If, despite the
small impact of the bills for gas use, some support is deemed appropriate for low-income
households, then this should be provided by explicit Government provision to those in need,
not by fixing artificially low gas prices to be enjoyed by all.

4.42 Finally, it should be remembered that the prices indicated in Table 4.6 have
been calculated to give a 12 percent rate of return (constant prices) to the distribution company
over a 16-year period. In practice, prices are likely to be fixed on a simpler "return on capital
employed" basis. This may mean that there is scope for introducing higher prices
progressively during the first five years, but this requires further consideration and possibly
discussion with new potential distribution companies at the time when bids are being
considered.

Producer and Consumer Prices

4.43 Natural gas prices paid to producers should ideally ensure that: (1) there will be
sufficient natural gas supply to meet expected demand, (2) gas is delivered at minimum cost to
Bolivia, ensuring that economic costs are covered by prices, (3) there is an incentive to invest
efficiently in natural gas exploration and development, and (4) there is equitable profit sharing
between the State and the natural gas producers. Consumer prices should ensure that natural
gas prices are competitive and based on economic principles; and that financial viability of gas
companies is ensured and there is incentive for the private sector to invest in gas distribution
networks.
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4.44 An approach, which would probably be most practical at the outset, would be to
establish a single uniform gas price for all producers at the wellhead (ex-field or into-main
pipeline) instead of establishing different natural gas prices for different producers, which
would require long negotiations. Gas prices would be indexed for cost inflation and/or
petroleum product price variations.

4.45 According to AIC calculations for YPFB, producer prices in Bolivia of at most
US$1.00/MCF would be sufficient to induce investors to explore for and produce natural gas.
Private contractors are presently obtaining US$2.53/MCF under their existing contractual
arrangements for gas delivered to the intemal market. This price clearly needs to be adjusted in
line with cost and market realities.

4.46 As YPFB owns the transmission system, there is not an immediate need to fix a
producer price for YPFB, whose gas deliveries could be priced directly at city-gates. The city-
gate transfer price will play an important role in determining the viability of natural gas
distribution. A US$1.27IMCF city-gate price that would permit YPFB to recover all its costs
and make an adequate return (before surplus transfers to the Treasury) would require increases
in present gas prices to make distribution to residential and commercial markets profitable. Gas
price increases are preferable, however, to a reduction in YPFB's city-gate price, which would
force the company to operate on a financially unsound basis unless taxes and royalties were
reduced.

4.47 The city-gate price includes a uniform transmission cost for all connected cities
in Bolivia. Of the two possibilities available: having different city-gate prices depending on the
distance from consuming centers to producing regions or having a single uniform price for all
city-gates, the latter has been assumed in this report. If different transmission tariffs were to be
used, the city of La Paz, which is connected to producing fields in Santa Cruz by an 800-km
gas pipeline, would be affected to an extent that could jeopardize the viability of gas
distribution unless the same practice were followed for all fuels. In principle, city-gate prices
should reflect costs, and it is recommended that a way to introduce this approach for all fuels
should be examined. For the time being, it is felt that natural gas must follow the existing
general practice.

4.48 Two more assumptions have been made in this report. First, YPFB will
continue in the immediate future to be the sole supplier (and owner) of natural gas at city-gates.
If this assumption were not retained, the cost of service tariffs would apply to transmission.
Second, there will be one single transfer price at the city-gate, regardless of the final destination
of the gas, (i.e., residential, commercial, or industrial markets).

4.49 A gas distribution company will earn a profit on the margin between its costs of
supply (city-gate price) and its selling price or tariff. That margin should be sufficient for the
companies to recover all their costs and investments, obtain a return on their capital, assure
their financial integrity, and generate sufficient revenue to expand the distribution network.

4.50 Different types of tariffs that could be used to ensure economic and financial
objectives and ease of administration are:

* Volumetric tariffs: a constant price per MCF regardless of volume consumed or
load characteristics (volumetric tariffs are presently being used by the MEH).

* Block tariffs: setting decreasing prices as consumption increases. In this way,
the largest part of fixed distribution costs can be charged to low-load customers.
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* Two-part tariffs: for residential and commercial customers a monthly
(bimonthly or quarterly) standing charge and a commodity rate. For industrial
customers a demand charge based on peak demand, and a commodity rate based
on gas consumed. In this way, fixed distribution costs would be recovered
regardless of the quantity of gas consumed.

* Depending on the characteristics of the industries to be served, a specific tariff
for interruptible gas supplies could also be considered.

4.51 Tariffs to residential and commercial customers could continue to be set in the
simple volumetric form during a transitional period. Subsequently, there could be a two-part
standing/commodity tariff system, different for residential and commercial customers. Tariffs
to industrial customers could either be two-part demand/commodity charges or two-block
tariffs. In both cases the first charge or block would be structured to permit the distribution
company to recover the largest part of costs relative to the industrial market served, other than
the cost of gas. Basic tariffs could also discriminate on peak hour consumption, seasonality,
and interruptibility. Until the central issues identified in this report have been addressed, it is
considered premature to elaborate further on specific tariff structures.

4.52 Investments in gas distribution will vary from city to city depending on
construction characteristics, population density, and so on. This will affect distribution costs
to the extent that they will be different from one city to another. Tariffs to consumers should
therefore be different in different cities.

4.53 Although data used in this report can be valid to assess average prices, a more
detailed analysis, based on updated consumption and investment projections for each city,
including financing costs and taxes, would be required to set final tariffs.

4.54 One problem that must be addressed is the connection and conversion costs
needed to permit consumers, in particular residential customers, to use gas. The consumers'
conversion to gas would be easier not only if gas were priced lower than competing fuels, but
also if they were connected and converted at minimum cost and inconvenience, which would
probably be done best by the distribution company. The company could then bill consumers
for their connection and conversion costs separately from gas supply charges.

E. Tax Considerations

4.55 Gas producers pay national and regional production taxes or royalties equivalent
to 31 percent of net production (after deducting volumes consumed in petroleum operations),
but no income tax. Although in theory royalties should be valued at the wellhead, in practice
they are valued on final prices less a nominal transportation and treatment charge, which has
remained unchanged since the 1970s.

4.56 These high tax rates and high base values may have important implications in
the future. If Bolivia is to encourage natural gas exploration, existing royalties would
substantially increase the minimum size of reserves needed to be commercially exploitable, and
would also increase the cost of gas supplies. A more efficient tax system based on lower
royalty rates (e.g., 12-15 percent) and an income tax could eventually provide Bolivia with the
same fiscal revenues as the present system without its negative implications.
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4.57 Because of foreign tax creditability considerations, the new 1990 Hydrocarbons
Law has introduced a new 40 percent income tax on petroleum revenues. This is, however, a
fictional income tax that is creditable as an advance payment on production taxes; total taxes
would not exceed the present 31 percent royalties payment obligations.

4.58 In addition to the national and regional royalties, YPFB is subject to a surplus
transfer obligation to the Nation's Treasury, so that total transfer and taxes approach 77
percent of YPFB's gross revenues (65 percent total transfer obligation and 12 percent regional
royalty). Under this tax system gas costs and taxes would make city-gate prices so high that
cistnioution would be very difficult, apart from affecting YPFB's financial viability.

4.59 The Government has accepted that YPFB's tax regime, in particular the 65
percent surplus transfer obligation, should in principle be replaced by a tax on natural gas and
petroleum sales. However, no initiatives on this matter have yet been taken.

4.60 A part of the cost of gas to consumers represents the passing on by YPFB
of its production tax and royalty costs. The GOB needs to consider whether it wishes to
include YPFB's taxes in the cost of gas to consumers, since these revenues are not required
for YPFB's operations and could inhibit the development of the natural gas market.

4.61 A question which will have to be addressed refers to the tax regime under which
distribution companies would operate in Bolivia. Distribution companies would in principle be
subject to Bolivia's general tax regime, which includes: (1) a 10 percent remittance tax, (2)
import duties between 5 percent and 17 percent, (3) a 2.5 percent annual tax on the company's
net worth (in lieu of income tax), (4) a 10 percent value added tax, and (5) a 2 percent
transaction tax. This tax regime may have important implications which should be investigated
in more depth. First, the 2.5 percent tax on the net worth of the company will act as a
disincentive for investments, and second, in the absence of an income tax, untaxed profits in
Bolivia will be taxed in the companies' country of origin. Only the import taxes on the cost of
materials have been taken into account in the financial AIC calculations in section C, and the
other taxes will on balance increase the break-even price required for natural gas distribution.

F. Remuneration of Distribution Companies

4.62 Distribution companies would be allowed a certain profit on their operations
above their costs and taxes. It is common to express this allowed profit as a percentage return
on capital employed, calculated either on a historic or current cost basis. Final prices charged
to end-consumers would be such that they would provide the distribution company with the
agreed return on capital.

4.63 In this report it has been assumed that, to attract a foreign distribution company
to Bolivia (or a local private company using foreign exchange) a minimum 12 percent internal
rate of return on investments (in constant price terms, before taxes and external financing)
would have to be offered to potential investors. For the time being no detailed calculations
have been made to convert the 12 percent internal rate of return into an average return on capital
because that conversion would depend, not only on the validity of the large number of
assumptions made so far, but also on new assumptions concerning external financing plans for
individual distribution projects.

4.64 Fixing the distribution company's profit on the basis of a given return on capital
invested has several limitations. First, in early years, return on equity will vary greatly from
one year to another, reflecting investment programs that may not correlate with income
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generation. Second, there would be a risk of companies making unjustified investments for the
sake of additional profits. Finally, the fixed return approach does not contain an incentive
premium related to the degree of efficiency in the company's performance.

4.65 Apart from the need for careful monitoring of the companies' programs, one
possible way of solving these problems would be to establish a double-based profit formula for
the distribution company: a fixed return on capital plus an incentive-related remuneration. This
incentive remuneration could be calculated as a percentage of sales revenues, applicable mainly
to the less attractive residential markets, and payable only after pre-agreed connection targets
have been reached.

4.66 In any case, the profit level allowed to the company should be part of the
negotiations concerning distribution licenses, and should be based on detailed distribution
plans (including investment and costs estimates, distribution targets, financing plans, etc.) as
well as on the applicable regulatory framework for distribution.
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V. REGULATION OF NATURAL GAS DISTRIBUTION

A. Current Bolivian Law and Comparable Regulatory Policies

5.1 Annexes 2 and 3 present in some detail the legal background to the private
sector in Bolivia and comparable regulatory policies in public services in Bolivia.

5.2 Careful examination of these annexes will provide an adequate view of the
context into which a new Gas Code will be placed.

5.3 Annex 2 deals with the general background to the law, company law, the stock
exchange, safety law, investment law, contract law, the role of the courts, the process of law
making and amendment. Private sector gas distribution companies will work within this
framework as well as the Gas Code itself. 0

5.4 Most of the main codes of laws currently in force in Bolivia have not been
approved by Congress because they were enacted by military governments by decree. They
include a number of contradictions and loopholes and there is general acceptance that this body
of law is poorly organized and coordinated. One of the main uncompleted tasks of Congress
since the return to democracy is to revise and approve such legislation.

5.5 As might be expected, the laws relating to the conduct of private sector
companies are less developed than in many countries. In particular, safety law is rudimentary
and competition law does not exist. The Stock Exchange has only recently been established
and deals only in a very narrow range of instruments issued by the Central Bank. However, a
National Exchange Commission has been established.

5.6 A new Hydrocarbons Law favoring private investment in the hydrocarbons
sector was enacted in November 1990, and the law relating to most matters of interest to
foreign investors is generally favorable.

5.7 The judicial system is still developing and it would be unwise at this stage to
place too much reliance on the courts as a means of resolving complex issues.

5.8 Annex 3 deals with the existing systems of regulation for electricity and water
supply, and briefly describes the role of municipalities in these and other related matters. It is
probably fair to say that the precedents in this area are not strong. Indeed, it may be that, if a
well considered Gas Code is established, it could form the basis of a new Electricity Code, as
the existing one dates from 1968.

5.9 More awkward perhaps is the interaction between the new Hydrocarbons Law,
the impact of which will only be clear when sufficient time has elapsed for its interpretation to
be agreed, the Organic Law of Municipalities, which appears to have some conflicts, and the
new Gas Code, which seeks to establish an industry-specific regime. These interactions have
been considered as far as possible by the study team, but will require careful examination by
the "Legislation Lawyers" used by the Bolivian government.
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B. Principles for Incorporation in a New Regulatory Regime - The New
Gas Code

Goals of the Regulation of Local Distribution Companies

5.10 The distribution of natural gas is a capital intensive business and hence it is
usually economically inefficient for two companies to construct duplicate facilities to serve the
same market. Accordingly, competition, upon which other businesses rely to set the terms of
trade, is limited in the case of local distribution of natural gas, although there are important
competitive forces at work due to customers' choices between alternative fuels. Also, because
local distribution companies typically provide what are perceived to be essential services to the
public, distribution companies most often are classified as public utilities (i.e., businesses that
affect the public interest).

5.11 Consequently, government regulation has been adopted as a substitute for
competition in the market for public utility services, including the local distribution of natural
gas. The traditional goals of such regulation, particularly in the early stages of a public utility
industry, are to promote the industry and encourage the development of services on the one
hand, and to protect the public interest on the other hand.

5.12 The twin goals of traditional public utility regulation - promotion of industry
and protection of the public - appear equally appropriate as goals for the regulation of a local
natural gas distribution industry in Bolivia. One of the objectives of the Bolivia/World
Bank/ESMAP project has been to formulate a regulatory and contractual framework for the
industry that will make investment in Bolivian gas distribution companies attractive.
Accordingly, traditional regulatory tools used to encourage investment in utilities may be
appropriate to consider, as well as other incentives that may be available in light of
circumstances unique to Bolivia. However, any investment incentives that may be proposed
must be carefully considered in the context of the public welfare. Again, traditional public
utility concepts of rate and service regulatory oversight provide reliable tools for the protection
of the public.

5.13 In order to promote a public utility industry such as local natural gas
distribution, it is essential that the system of regulation applied to the industry be as stable,
predictable, and free of the vagaries of politics as possible. One means of accomplishing this
objective is to adopt a statute that sets forth the general regulatory principles that would be
applied both to promote the local gas distribution industry and to protect the consuming public.
The statute would also create a national commission to implement the general principles stated
in the statute.

5.14 One means of providing some assurance that regulatory policies will be applied
in a relatively predictable and evenhanded manner is to create an "independent" governmental
commission (i.e., one that is protected to some degree from political influence). Theoretically,
the decisions of an independent agency are made on the basis of legitimate economic and public
policy considerations rather than on political considerations reflective of special interest groups.

5.15 Accordingly, the GOB may wish to consider establishing by statute an
independent gas utilities commission (hereafter termed the "Commission") within the MEH to
regulate the local distribution of natural gas in Bolivia. Such a statute would address the issues
outlined in the following sections.
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Jurisdiction of the Commission

5.16 Establishing clearly the scope of the jurisdiction of the Commission is essential
to creating a stable and predictable regulatory system.

5.17 The scope of the Commission's jurisdiction could be exclusive, so that only the
Commission, and not other governmental entities such as municipal governments, would have
the power to regulate gas distribution companies. Under this alternative, a single regulatory
body would establish policies and regulations that would be applied consistently to all regulated
companies. Moreover, the centralization of regulatory policy and function in one agency
would avoid duplication of regulatory effort, allow the development of sophisticated regulatory
expertise, and result in regulation at a lower cost with greater effectiveness and efficiency.

5.18 On the other hand, local governments often are more knowledgeable of the
needs of their constituency, and are more immediately available to respond to those needs.
Accordingly, as an alternative to a system placing exclusive regulatory jurisdiction in a single
national agency, a regulatory system could be adopted that would provide for a combination of
centralized and local regulation. Under this system, the Commission would be empowered to
regulate all local gas distributors. Municipal governments would be given the option to
establish the rates and conditions of service in their municipalities by contract between the
municipalities and gas distribution companies. However, the contract negotiated between a
municipality and a distribution company would be subject to review by the Commission, and it
would not go into effect until after the Commission had determined that it was consistent with
the regulatory policies established by statute and implemented by the Commission. Once the
Commission approved the contract (as it may have been modified to conform to Commission
policies) the municipality would undertake the enforcement of the contract. This alternative
would provide for the application of uniform regulatory policy nationwide, while allowing
local governments to administer and enforce those policies if they elected to do so.

5.19 The draft code which has been prepared follows the former model.

Composition of the Commission

5.20 While the selection of any public official cannot be wholly separated from
political interests, the appointment (rather than public election) of commissioners may be more
likely to result in the selection of knowledgeable and qualified commissioners. Some
combination of public appointment subject to the approval of elected officials might be
considered. For example, commissioners could be appointed by the President, subject to the
advice and consent of a congressional committee.

5.21 As a decision making body, the Commission should be comprised of an odd
number of commissioners to avoid tie voting. Also, the smaller the number of commissioners,
the more expeditious their decision making is likely to be. The duration of a commissioner's
term in office should be long enough for a commissioner to gain and utilize experience in the
regulation of gas utilities, but short enough to allow diversity of leadership in the Commission.
Also, staggered terms would further the independent agency theory by assuring that the
appointees of more than one political administration would be on the Commission at any time.
Following the independent agency theory, a commissioner should not be subject to removal for
political reasons or political party affiliation, but only for such causes as incompetence, neglect
of duty, malfeasance in office, or acceptance of gifts, gratuities, or employment from a gas
utility company or its owners while in office.
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Powers and Duties of the Commission

5.22 The scope and the powers of the Commission must be clearly delineated by
statute so that each regulated company may be apprised of the extent of regulation over its
activities. In some cases, the duties of the Commission may be expressly circumscribed, for
example, by stating that its powers shall not extend to the production of natural gas at the
wellhead or the bulk transmission of natural gas to the city-gate. Otherwise, the statute should
give the Commission general and exclusive power and jurisdiction to regulate and supervise the
rates, services, and other activities of gas distribution companies.

Regulatees

5.23 A gas utility statute must also identify the entities that would be allowed to
perform the services of natural gas distribution (i.e., the entities that would be subject to
regulation under the statute). Typical utility statutes expressly authorize corporations and other
business associations such as cooperatives to perform utility services. Such statutes also
address the permissible ownership of regulated companies, for example, whether municipal or
other governmental entities or foreign investors may participate in utility ownership and be
subject to regulation under the statute.

5.24 The determination of appropriate restrictions upon the ownership and business
structure of gas distribution companies in Bolivia should be made in light of the goal of the
Bolivia/World Bank/ESMAP project to attract investors to the Bolivian local gas distribution
industry. With respect to the attraction of foreign investment, a generally familiar business
structure, such as incorporation, would be preferable. Of course, existing law regarding
foreign investment must also be considered in determining any restrictions on ownership.

Regulatorv Principles To Be Applied To Regulated Companies

5.25 The statute also should state clearly and specifically the principles that the
Commission will apply to regulate the rates and services of gas distribution companies,
including the principles intended both to promote industry and to protect the public.

5.26 The traditional regulatory principles utilized to promote public utility industries
and to provide incentives for investment in utilities would be equally applicable to the local
distribution of gas in Bolivia, as follows:

* A distribution company would be entitled to charge a "reasonable rate" for its
services which, under prudent and economical management, would afford the
utility an opportunity to collect revenues sufficient to cover all proper operating
expenses, taxes, depreciation expense, and a return on the net valuation of its
property adequate to provide debt interest, dividends on its capital stock, and a
contribution to earned surplus.

* A utility distribution company would be entitled to a grant, by public authority,
of a franchise in some form which would provide it with an exclusive right to
serve a specific service area free of competition from another seller of the same
service.

* A distribution company would have the right of eminent domain. This is a
government power delegated to public utilities for the limited purpose of
acquiring private property or acquiring rights to some specific use of private
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property which is required to serve the public. Court action can compel a sale
of private property for public use in exchange for just compensation.

A distribution company would have the right to operate under reasonable rules
and regulations. Essential in this aspect of utility regulation is predictability of
regulation, and the assurance to the utility that the rules under which it operates
will not change suddenly without a legitimate economic and business basis.

5.27 It is the first of these principles - the right to charge a rate that includes an
opportunity to earn a reasonable rate of return - that generally is most effective in attracting
investment because it is the rate of return that includes the element of profit.

Basic principles that may be considered appropriate in determining a fair rate of
return including the following:

* The rate of return (accruing ultimately to the investor) should be similar to the
return in businesses having similar or comparable risks.

* The return ought to be sufficiently great to assure confidence in the financial
condition of the utility.

* The return should be sufficient to allow the utility to maintain and support its
credit and should enable it to attract the capital necessary for the proper
discharge of its functions.

* The proper level of the rate of return may vary with changes in investment
opportunities, money market conditions, and general business conditions.

5.28 The weight given any one of these principles may vary over time. For example,
the principles addressed to attracting investment might be emphasized in determining the rate of
return for a new company. Principles addressed to promoting efficiency might be emphasized
in setting the rate of return for a more mature company. In any event, the power of the
Commission to regulate the rates of a distribution company, including its rate of return,
provides probably the most significant regulatory tool to promote the gas distribution industry.

5.29 Under traditional principles of public utility regulation, utilities are required to
provide service to every financially responsible customer at reasonable rates and without
unreasonable discrimination. As applied to gas distributors, these principles are as follows:

* Distribution companies would be required to supply all reasonable demands for
service by those who can pay for it.

* Distribution companies would be obligated to provide service adequate to the
needs of its customers. In this respect, distribution companies would be
required to serve to the limit of capacity, maintain reserve equipment, keep all
facilities in good repair, and expand capacity as demand grows.

* Services must be priced at reasonable rates and without unjust discrimination.

* Distribution companies would not be allowed to change their services or expand
into a new market without a prior finding by the Commission that such activity
is in the public interest.



- 33 -

* Distribution companies would be required to exercise care to protect the safety
of the public, both with respect to safety matters and environmental matters.

* Distribution companies generally would be required to secure approval from the
Commission before terminating a service or abandoning a market.
Requirements of this kind would be necessary, for example, when the
customers had no alternate source of supply of a vital service. -

Administrative Procedures. Judicial Review and Enforcement

5.30 The Commission would perform legislative, judicial, and administrative
functions. The Commission would act in a legislative capacity when it prescribes rules and
regulations which give specific meaning to statutory provisions. The Commission would act
judicially when it authorizes the rates that a distribution company may charge the public for its
services, and when it decides that the existing rates of a distribution company should be
changed. The Commission would also have a judicial role in hearing service complaints from
customers. Finally, the Commission would act in an administrative capacity in seeing that its
decisions and orders are carried out.

5.31 Again, because of the importance of a consistent and predictable regulatory
system, it would be important for the statute to prescribe in some detail the administrative
procedures that would apply to legislative, judicial, and administrative proceedings before the
Commission. Such procedures would apply to the filing of applications to establish initial
rates, applications to change rates, applications for certificates of public convenience and
necessity to construct new facilities or abandon existing facilities and complaints regarding
service or rates. Such provisions also would prescribe the degree to which opportunity for
public hearing must be allowed in connection with proceedings before the Commission.

5.32 The statute should also provide for parties who are aggrieved by decisions of
the Commission to seek judicial review of those decisions. Review could be initiated only after
all remedies available at the Commission had been exhausted. Upon review, the
Commission's decisions would be subject to being reversed or modified only if they were
inconsistent with the regulatory principles stated in the statute, or if the Commission acted in an
arbitrary and capricious manner. Otherwise, the Commission's decisions would be affirmed.
Under these standards of judicial review, a court would not be allowed to substitute its
judgment of appropriate regulatory principles for the principles stated in the utilities statute.

5.33 In the interest of regulatory predictability, the statute also should prescribe the
scope of the Commission's power to enforce its orders and decisions, including the limits of
civil and/or criminal penalties that the Commission would be empowered to assess. In
addition, the statute could address the procedures by which actions could be brought against
commissioners in the event they exceeded their powers or failed to perform their duties under
the statute.

C. The Proposed Gas Code for Bolivia

5.34 The principles set out in the previous section have been considered in light of
the prevailing situation in Bolivia - particularly the commercial and judicial environment.

5.35 Legal advice has been obtained from U.S. lawyers experienced in utility
regulation in the United States and Bolivian lawyers who understand the legal background and
have an appreciation of the trend in government policy in Bolivia.
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5.36 The Gas Code which has been drafted adheres closely to the principles set out
in the previous section but there are some important deviations. It is intended to be the basis of
a new law in Bolivia and will need to be reviewed by government lawyers before being
approved for enactment. To provide the most secure framework, which is seen as vital to give
foreign investors reasonable confidence in its permanence, the law should be approved by
Congress. It is understood that this is the intention of the MEH.

5.37 The Code provides a comprehensive framework for the regulation of gas
utilities. However, there are many aspects of regulation in practice that will need to be
developed by the Regulatory Agency itself; for instance in setting out procedures and
information requirements for the determination of prices and price changes; and in specifying
safety, quality, and engineering standards to be complied with by the utilities and others
involved in the natural gas business.

5.38 The draft Code has not been prepared with the needs of a "Compressed Natural
Gas (CNG) for transport" business in mind. If this is required, then it would be possible to
establish what amendments or new provisions are necessary to bring such an activity within the
scope of the proposed Regulatory Agency.

5.39 The draft Code is attached as Annex 4.
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VI. THE ROLE OF CONTRACTUAL RELATIONSHIPS

6.1 Establishing city gas companies and the regulatory arrangements for their
control are the essential first steps to enable gas distribution to be implemented. These
regulations, however, need to be supplemented with various contractual relationships and it is
suggested that the Bolivian authorities should ensure that these are satisfactorily established at
the outset. The respective parties should then be left free to renegotiate contracts or negotiate
other contracts in the normal way, within the requirements of the Gas Code. The terms of
these contracts will be of great importance in the proper running of the gas business.

A. Contract Between the Bolivian Government and the Distribution
Companies

6.2 The main objective is to encourage a speedy and orderly development of the gas
business, in a way which is not only fully acceptable to the city gas company but also meets the
government's objectives for the relative importance of gas in the energy balance. The vehicle
for this would almost certainly be the license by which the city gas company is given certain
rights and takes on duties relative to its licensed area.

6.3 Key parts of the contract would include:

(i) a level of investment in the distribution network in each of the first few (say
five) years, measured either in physical or monetary terms;

(ii) the priority to be followed in bringing gas to various districts of the supply area;

(iii) commitment by the company to develop the residential and commercial markets
as well as the industrial market;

(iv) targets for the pace of connection of new customers in each category;

(v) commitment by the company to provide customers with attractive financial
terms for the costs of internal pipework and appliance conversion.

6.4 It might be thought that these matters could be safely left to the good
commercial sense of private sector companies seeking to advance their normal commercial
interests (possibly apart from (iii) above). However, the GOB has a legitimate concern to
achieve important energy objectives in the national interest within a limited time, and thus
would prefer that a contract that covers these matters was agreed upon initially. The private
sector companies would also benefit by knowing exactly what their responsibilities are, thus
minimizing the likelihood of encountering difficulties at a later date.

6.5 A decision will need to be made about what sanctions or penalties, if any,
should be built into such a contract.
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B. Contract between YPFB and the Distribution Companies

6.6 Probably the largest variable cost for Bolivian local gas distributors will be the
cost of the natural gas they purchase for resale to their customers. At the outset YPFB would
probably be the sole supplier of natural gas to distribution companies at the city-gates.
Accordingly, the amounts that distributors pay YPFB for supply of gas and transporting it to
the city-gates will be the distributors' most significant single expense.

6.7 Therefore, it is essential for gas distributors that the terms of the purchase and
delivery of gas by YPFB be clearly established by -contract to allow the distributors to
formulate business plans, establish their rates, and assure adequate supply to their customers.
Moreover, lenders and other investors will need to be satisfied that there are firm contracts that
provide the secure gas supply necessary to support the distributor's business.

6.8 The most significant provisions in the supply contracts between YPFB and the
distribution companies would be the term, quantity, and pricing provisions. Long-term
contracts would be preferable in light of the distributors' need for security of supply. Whether
the contracts should specify a term of years depends in part upon the likelihood that other gas
suppliers would be available to compete with YPFB for sales to the distributors. If competition
among suppliers is likely, the distributors' contracts with YPFB could provide for a relatively
long primary term (e.g., 5 years), with an "evergreen" provision that would allow the contract
to continue for successive annual terms unless terminated by either party.

6.9 With respect to quantity provisions, the contracts with YPFB ideally would be
"requirements" contracts that require YPFB to supply gas up to a stated quantity in order to
assure the distributors of the supply they need. If YPFB controls the timing and amount of
production of gas, it may be unnecessary to include reciprocal provisions requiring distributors
to take stated quantities from YPFB.

6.10 The determination of appropriate pricing provisions in gas supply contracts
between YPFB and distributors depends upon many factors. In the absence of competitors for
the sale of gas to the distributors, one approach would be to apply utility rate-making principles
to the determination of price, either by regulation or contract. Under this approach, the price
would be set by reference to YPFB's costs prudently incurred in the production and
transportation of gas to the city-gate, including a reasonable rate of return, without regard to the
commodity value of alternate energy sources. In any case, the initial price to be established at
each city-gate would need to be approved by MEH, which would ensure that these were
consistent with energy policy aims and would enable private sector gas distribution companies
to operate successfully.

6.11 To summarize, in a contract for the supply of gas at the city-gate, the
distribution company will be looking for:

(i) an assured supply throughout the years of their license (e.g., 25 years);

(ii) flexibility, nevertheless, to seek alternative supplies from other producers when
it becomes possible;

(iii) the right to take in volumes and at pressures which reflect the demands placed
upon the distribution company, provided that these are in accordance with the
contracts entered into by distribution companies with their major customers;
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(iv) pricing terms which give sufficient (maybe total) certainty of price throughout
the contract life, with or without periodic review clauses - and which will
always be within the context of the Regulatory Agency's requirements and
hence recoverable in the distribution company's prices to end-users;

(v) whether any take or pay commitments are to be included.

In addition there will be important practical clauses concerned with metering, payment,
interruptions of supply, force majeure, and so forth.

C. Distribution Companies and Customers

6.12 There will be two kinds of contractual relationship between distribution
companies and their customers, depending upon whether the customers are defined as major or
minor by the Gas Code.

6.13 Major Customers: The important characteristic is that each supply will be the
subject of a specific contract, with terms reflecting the specific characteristics of the supply.
During the initial years, before competitive supplies become available, the prices must be
subject to control by the Regulatory Agency. Subsequently, they may be determined by
competitive trading.

Essential elements of these contracts will be:

* the number of years for which the contract is to run;
any limitation of take within minimum and/or maximum quantities;

* the maximum hourly take;
* possibly a seasonal profile where this is a significant matter for the supplier,
* quality and pressure conditions;
* nmetering arrangements and temperature and pressure corrections for billing;
* price and any arrangements for varying the price during the contract period;
* provisions regarding interruption (either planned or not);
* force majeure.

Careful thought must be given as to how far these contracts should be standardized or only
variable within controlled limits, to avoid discriminatory behavior by the supplier. It is
suggested that the contracts for supplies to existing large customers be made available to the
Regulatory Agency for scrutiny and for the identification of any anticompetitive practices.

6.14 Minor Customers: These customers, effectively captive customers of the
distribution company as there will be no alternative source of supply, will be fully protected by
the Regulatory Agency. There will not be any individual contracts and the "contract" between
company and customer will take the forn of published terms and conditions, which have been
fully approved by the Regulatory Agency.

6.15 The company will commit itself to certain terms of supply, publish the
applicable prices, specify the procedures for metering, billing and payment, installation,
maintenance and protection of meters, the procedure for dealing with suspected defective
meters, the requirements for access, and the obligations of customers with respect to these
matters.
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6.16 The company may wish to be assured that potential customers accept these
terms before a supply is given and require the submission of a signed "Application for a
Supply of Gas." The Regulatory Agency will need to be satisfied that any such form does not
prejudice the customer.

D. Gas Transportation Contracts

6.17 Although the carriage of gas for others may not take place for some years, the
possibility cannot be ruled out that competition among producers to sell to distribution
companies will develop quickly. In any case, a clear understanding of the nature of such
contracts will be helpful in clarifying the treatment of "shared" facilities to arrive at proper and
sustainable prices. It is therefore suggested that pro forma contracts should be drafted at the
outset.

6.18 There are several nonprice factors which can cause difficulty in negotiation:

* gas quality requirements;
* continuity of flow;
* how to deal with planned or unplanned interruptions;
* nomination procedures;
a the strictness of matching inputs and outputs;
* the carrier's obligation, if any, to absorb discrepancies between inputs and

outputs;
* the arrangements for periodic balancing;
i basis for charging for temporary storage or temporary backup supply;
* metering and losses in transit;
* capacity available at some times and not others;
* precedence among various users;

growth of demand over a period eventually giving rise to the need for
reinforcement or expansion of capacity.

6.19 A pro forma contract which had been prepared after careful consideration of
these and other matters would greatly facilitate the eventual open access system. The guiding
principle should be that all users should be treated on equal terms - including the owner of the
pipe who should not thereby gain unfair advantage over his competitors.

6.20 The same principle should apply to the price charged for pipeline use - no
suppliers or customers should be advantaged or disadvantaged as a result of bias in pricing.
There are many detailed questions which have to be addressed in the determination of fair
charges and it is best if these are considered objectively in advance of live cases which give rise
to strong commercial pressures.

E. Dedication of Gas Reserves

6.21 This is a matter on which a policy should be determined at the outset. The
reason it has to be considered is that private sector companies (and their lenders) are likely to
seek certainty that gas will be available to buy and sell during the term of the license - up to 25
years. Emerging proposals for gas export and for more extensive use of gas for power
generation mean that new discoveries could be needed quite soon to sustain all these uses,
including city gas distribution.
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6.22 A partial solution would be to dedicate certain existing proved reserves to gas
distribution companies as part of their contracts with YPFB. This is sometimes regarded as
improper because it is seen as being "in restraint of trade."

6.23 However, in the particular circumstances of starting a new gas distribution
activity, it is suggested that it is a reasonable arrangement if it is required by the newly formed
distribution companies. Some flexibility could be retained by providing that the dedication
could be "transferred" to newly proven reserves, thus releasing existing reserves for more
speedy production. The long-term assurance of continued gas supply at city-gates would not
thereby be impaired.
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VII. REVIEW OF ENGINEERING ASPECTS

A. Transmission

Background

7.1 A limited review of YPFB's domestic gas transmission facilities was carried out
through discussions with YPFB staff in La Paz and Cochabamba; and through examination of
technical information provided by YPFB.

7.2 The intent of the review was to gain sufficient understanding of YPFB's gas
transmission system to confirm it has adequate capacity to supply initial and near term
requirements of new private gas distribution companies. The review was also intended to
identify potential issues which might affect the longer term availability and reliability of gas
supplies for these new companies. The work completed was not intended to be a
comprehensive review of Bolivia's gas transmission system; none of YPFB's facilities were
visited, nor were drawings or designs reviewed in detail. Some information provided for
review was out of date and in need of revision.

7.3 Natural gas is presently supplied by YPFB to commercial and industrial
customers in the cities of Santa Cruz, Cochabamba, Oruro, La Paz, Sucre, Potosi, and Tarija
via an existing natural gas transmission system.

7.4 Natural gas supplies for consumers in Santa Cruz, Cochabamba, Oruro, La
Paz, Sucre, and Potosi originate at Rio Grande ad are moved west through a 10-inch pipeline
to Huaynacota and Parotani. At Huaynacota a 6-inch pipeline takes gas south to Tapirani,
Tarabuco, and Sucre, and a 4-inch pipeline moves gas onward from Sucre to Potosi. A second
6-inch pipeline moves gas a short distance from Huaynacota into Cochabamba. From Parotani
a 6-inch pipeline moves gas west to Oruro and La Paz. Gas for Tarija is transmitted west
through a 4-inch pipeline from the YABOG export pipeline. An unused pipeline also exists
between Taquiperenda and Tarabuco, which can be put into service to move gas west from the
YABOG export pipeline when the domestic gas demand grows sufficiently to justify its use.
The 24-inch YABOG export pipeline runs south from Santa Cruz to Rio Grande and onward to
Yacuiba, Argentina, supplying gas to Argentina from gas fields located in central and southern
Bolivia.

Overview

7.5 Generally Bolivia's domestic gas transmission system is competently operated
and well maintained. YPFB has been operating the system for more than 15 years and has
built up a considerable amount of expertise in pipeline operation and maintenance.

7.6 At present, all sections of the domestic gas transmission system are operating
below their design capacities and in the near term YPFB should have little trouble ensuring that
the new distribution companies receive reliable supplies of natural gas. The domestic gas
transmission system also has sufficient capacity available, without expansion, to support some
increase in gas consumption by new residential and commercial customers in areas which are
currently served with natural gas.

7.7 In the longer term, it is clear that improvements and additions to Bolivia's
domestic gas transmission facilities will be required if gas is to be supplied for large-scale
power generation and industrial projects. In particular, proposed additions of large-scale gas-



- 41 -

fired electrical generating capacity in Bolivia's major cities will not be possible without a
significant upgrade of the domestic gas transmission system.

7.8 If Bolivia's domestic gas transmission system is to eventually function on an
open access basis, allowing any gas supplier to ship gas to any customer via YPFB's pipeline
system, changes to YPFB's accounting system may be required. At present, the operation and
maintenance of domestic and export gas and oil pipeline facilities are combined. This makes it
difficult for the costs for the gas transmission system to be separated in a manner where they
can be differentiated and audited for use as the basis for realistic pipeline shipping tariffs.

Promotion of Gas Distribution Concessions

7.9 To obtain the confidence of companies contemplating an investment in a gas
distribution concession in Bolivia the following points should be addressed to demonstrate that
adequate, reliable supplies of natural gas can and will be made available to the new distribution
companies as the gas markets within Bolivia expand and gas requirements rise.

Gas Reserves

7.10 YPFB will need to demonstrate that sufficient gas reserves exist to supply gas
to the new distribution companies over the life of their concessions. One way to do this would
be to dedicate specific gas reserves for the supply of the concessions, such reserves being large
enough to supply the entire volume of gas which will be consumed over the life of the
concessions (see paragraph 6.21).

Transmission System

7.11 To provide the new distribution companies with confidence that the
transmission system will provide them with an uninterrupted supply of natural gas over the life
of their concessions, it will be necessary for YPFB to endeavor to ensure supplies of natural
gas will be available to each of the distribution companies in accordance with their contracted
gas demands. A key concern to be addressed in this regard is the availability of capital for the
expansion of the pipeline system. Sufficient capital must be available to allow the transmission
system to be expanded as gas markets grow, and YPFB should outline the manner in which
such capital will be obtained.

7.12 YPFB should also outline its plans for managing the expansion of the
transmission system, particularly in regard to the development and organization of the
planning, projects, operations, and maintenance organizations which will plan and manage
such expansions.

Transmission Operaions

7.13 As the utilization of Bolivia's domestic gas transmission system is increased,
and the pipeline system is operated closer to its design capacity, the system will become more
difficult to operate and operational and design deficiencies may become apparent. At present,
problems which might otherwise cause supply curtailments or interruptions are masked by the
buffering effect of the relatively large "linepack" in the system which is automatically drawn
down during short periods of high demand or supply interruption.

7.14 As gas distribution is expanded to more residential and commercial customers
load factor considerations will limit the average throughput of the transmission system. This
situation will become acute as throughput is increased and large amounts of linepack are no
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longer available to smooth the effects of demand variations (as throughput is increased linepack
is correspondingly reduced).

7.15 It is recommended that YPFB review the operation and design capacities of the
various sections of the transmission system considering the effects of load factor and increased
throughput rates. This will provide data for planning the expansion of the system and will
ensure potential operating problems are identified and remedied before they restrict gas
deliveries or cause supply interruptions.

7 16 Before more compressor stations are added to expand the transmission system,
it is recommended that YPFB undertake a program to train more personnel in compressor
station maintenance and operations. Personnel should be rotated through assignments in
existing compressor stations for as long as possible to maximize the amount of expertise and
experience available for staffing and operating new stations.

7.17 The addition of new compression facilities will also require additions to spare
parts inventories and the acquisition of additional trained maintenance staff. In light of the long
lead times required to arrange for the funding, purchase, and delivery of spare parts, it is
recommended that YPFB give special attention to the maintenance of an adequate spare parts
inventory to support the operation of the transmission system as throughputs are increased.
Existing spare parts inventories should be reviewed and extra attention should be given to the
purchase of spare parts for new facilities. An appropriate level of installed spare capacity
should be provided in new compressor stations to ensure reliable system operation.

System Reliability

7.18 Several areas of concern were identified which might affect the long-term
reliability of the gas transmission system and cause interruption or restriction of gas supplies to
the distribution companies. Further investigation of the items noted below is recommended
and, where necessary, follow-up action should be taken to mitigate problems affecting the
ability of YPFB to provide an uninterrupted supply of gas to the new distribution companies
over the life of their concessions.

(a) Pipeline Integrity

7.19 Because portions of the gas transmission system are more than 20 years old it
would be prudent to conduct a pipeline integrity assessment to ascertain the current condition of
the older sections of the pipeline and to confirm the suitability of these pipelines for operation at
the high pressures which will be experienced as compressor stations are installed to increase
the throughput of the system in support of new distribution projects. Potential safety and
service interruption incidents may be avoided if a pipeline integrity assessment is conducted
prior to increasing pipeline operating pressures.

7.20 The integrity assessment should investigate internal and external corrosion, and
identify areas of potential soil instability and other conditions which may affect the long-term
reliability of the transmission pipelines. Where problem areas are identified a suitable
rehabilitation program should be undertaken to restore the transmission system to a fully
operational condition.

(b) Liquids Carrover

7.21 Several YPFB staff members mentioned that there is a significant carryover of
liquids into the main 10-inch pipeline which moves gas from Rio Grande to Hugynacota. At
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present these liquids are removed through drain points located at low spots along the pipeline
and through periodic pigging operations which are carried out several times per year.

7.22 One source indicated that free water makes up a portion of the liquid which is
being removed from the pipeline. This should be investigated further and if this is in fact the
case, steps should be taken to ensure internal corrosion is not occurring (particularly if the gas
being shipped contains trace quantities of carbon dioxide).

7.23 While the carryover of liquids is not causing curtailments or interruptions of
supply at current throughput rates, gas hydrate formation may cause difficulty as throughput is
increased. The likelihood of gas hydrate formation increases at higher gas flow rates due to the
increased pressure drop in the pipeline. In severe cases, hydrate formation has caused
pipelines to be "frozen off' and plugged, interrupting all gas flow. Though hydrate formation
is rarely of concern in an unrestricted pipeline, hydrate formnation at the city-gate pressure
reduction stations is a possibility if the liquids carryover into the transmission system is not
reduced.

7.24 A further concern caused by the presence of liquids in the pipeline system is the
potential for contamination of the gas distribution system with free liquids. Once introduced
into the small-diameter distribution system piping, free liquids are hard to remove and, in
addition to reducing the capacity of the system, they present a safety hazard to customers
should they migrate to end-user combustion equipment.

7.25 The potential for corrosion and hydrate formation problems should be
investigated further. If investigation confirms these problems will be significant at higher flow
rates they are easily solved by installing additional gas dehydration equipment upstream of the
transmission system.

(c) Compressor Station Reliability

7.26 Although installed spare capacity exists at each compressor station, the
relatively high maintenance requirements of reciprocating compressors, coupled with the long
lead time required to obtain spare parts (a minimum period of one year was mentioned) and
potential difficulties in obtaining parts for older units, cause some concern in regard to the
ability of the compressor stations to function at their design capacities on an uninterrupted
basis.

7.27 Should any two units be out of service at the same compressor station at the
same time, the transportation of comparatively large volumes of gas will be interrupted. When
spare parts are not readily available in Bolivia this capacity restriction may continue for an
extended period of time. This difficulty is aggravated by the fact that the compression
equipment at different stations is not interchangeable; parts cannot be "borrowed" from one
station to restore capacity at another station.

7.28 Prior to the time that full compressor station capacity is required, the need for
additional spare compressor parts should be assessed, as should the need for updating the
skills of compressor station operations and maintenance personnel. Where needs are identified
additional spares should be procured, and additional training should be provided to operations
and maintenance personnel to ensure the reliable operation of the compressor stations.

(d) Coating Disbondment and Stress Corrosion Cracking

7.29 In initial discussions with YPFB personnel it was indicated that there are no gas
coolers at YPFB's compressor stations. This resulted in a concern that problems caused by
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coating disbondment and stress corrosion cracking might be developing in the piping located
immediately downstream of YPFB's compressor stations. However, after checking on the
particular compression equipment being used by YPFB, it became evident that all equipment
currently in use contains built-in gas coolers to limit discharge temperatures. Therefore,
temperature-induced coating disbondment and stress corrosion cracking are not currently of
concern.

7.30 Failure of gas transmission system piping as a result of temperature induced
coating disbondment and stress corrosion cracking has been noted in many gas transmission
systems around the world and most pipeline operators are now taking action to mitigate this
problem. The problem generally occurs in piping immediately downstream of a compressor
station where the compressor station discharge temperature exceeds about 35 degrees
Centigrade. Problems caused by temperature-induced coating disbondment and stress
corrosion cracking manifest themselves over time by causing the failure of piping sections
located immediately downstream of compressor stations.

7.31 YPFB's existing and planned compressor stations all utilize very high
compression ratios (in the range from 2 to 1 to more than 4 to 1). High compression ratios
result in high compressor station discharge temperatures unless supplemental gas coolers are
installed. When installing new compressor units YPFB should ensure adequate gas cooling is
provided with each unit to ensure compressor station discharge temperatures are kept below 35
degrees Centigrade. If adequate gas coolers are not installed failures due to temperature-
induced coating disbondment and stress corrosion cracking may be experienced during the
long-term operation of the transmission system. Failures can result in short-term supply
interruptions and long-term reductions of transmission system capacity (due to the necessity to
reduce the pipeline's rated maximum allowable operating pressure). Large costs may also be
incurred for rehabilitation or replacement of damaged pipe sections.

B. Distribution

Background

7.32 A technical review was carried out to verify the feasibility of, and recommend
improvements to, proposed gas regulations, designs, specifications, and other technical
documents which provide a basis for the distribution of natural gas within Bolivia's major
cities.

7.33 The objectives of the review were to:

* confirm the appropriateness of the designs and cost estimates for the gas
distribution systems proposed by SOFREGAZ;

* provide comments on materials and construction specifications for the gas
distribution systems proposed by SOFREGAZ and YPFB;

* provide an overview of the framework required for gas regulation in Bolivia
and provide comments on how such a system could be implemented in Bolivia
(from a technical viewpoint).

7.34 The review was carried out through discussions with YPFB staff in La Paz,
Bolivia, in September and November 1990 and through a review of documents gathered during
these discussions, particularly the SOFREGAZ study of gas distribution in each city. As the
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methodology used by SOFREGAZ for the design of each network was similar, it was
considered sufficient to analyze only two of the proposed systems (for Potosi and Santa Cruz
de la Sierra) in detail in order to adequately confirm the suitability of the SOFREGAZ study
work.

7.35 Specific recommendations and the detailed results of the gas distribution system
review are set out in a report by Internacional de Energia, S.A. (Grupo Catalana de Gas) titled
"Natural Gas Distribution Project in Bolivia-Technical Reports," dated December 1990, which
is held in ESMAP and is available upon request.

Major Conclusions

7.36 The overall conclusions of the technical review, together with some major
points which will require follow-up during the implementation of gas distribution within
Bolivia, are set out below under the headings of Technical Study, Specifications, Market
Forecasts, Cost Estimates, Distribution Operations, and Public Gas Service Regulations.

Technical Study

(a) In general the SOFREGAZ technical study is appropriate and of high quality.

(b) As the main distribution network pressures which are proposed are quite high
(25 bar to 35 bar), the following recommendations should be implemented to
ensure the safe, reliable operation of the distribution systems:

* The main distribution network piping should be located in safe areas
(industrial areas, wide streets, etc.) to minimize the possibility of a
serious accident should gas leakage occur.

* TTo avoid the possibility of hydrate forrnation in the 25-bar (or 35-bar) to
4-bar gas regulating cabinets the water and condensables content of the
gas supply must be very low. It is recommended that YPFB take
suitable steps to ensure the gas supplied to the distribution systems is
properly dehydrated.

* In addition to a safety valve, a second system, such as a monitor
regulator in each regulator line, should be added to the 25-bar (or 35-
bar) to 4-bar gas regulating systems to improve system safety. It is also
recommended that a 25mm-diameter exhaust valve be added to the outlet
of the 25-bar (or 35-bar) to 4-bar regulating systems.

* It should be ensured that a gas pressure greater than 100 mbar does not
enter homes. This can be done by placing the residential regulator
boxes outside the buildings or, in areas where this is not possible, by
distributing gas to homes at a pressure of 100 mbar or less.

* A service valve should be placed at the outside of each building to allow
the gas supply to be turned off from the outside of the building in case
of emergency.

c) Given the uncertainty of the cost of regulators (see paragraph 7.36 below) it
might be worth a new distribution company reviewing the network design to
see whether a lower-pressure approach would be feasible and less costly.
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Specifications

7.37 Several of the technical specifications require that materials comply with French
Standards. In most cases it would be equally correct to apply other internationally recognized
standards (British Standard, DIN, American Society for Testing and Materials, etc.) as well,
thus allowing materials to be procured from many sources. Left unchanged, the requirement
for materials to comply with French standards will, in many cases, limit the supply of materials
to those available from French sources.

* Proposed materials specifications for steel materials are satisfactory.

* For polyethylene pipe it is important to note that the recommended specifications
follow the International Standard Organization (ISO) standards (metric series). It
should also be noted that if, in addition to demanding ISO standards, the French
standards (NF) are demanded, the purchase of materials will be limited to France.
Consideration should be given to amending the specifications to allow the use of
materials complying with a variety of other internationally recognized standards
so materials can be purchased from various suppliers.

* Since no acceptable international standards exist for electro-weldable accessories
it is recommended that the manufacturer's specifications be adopted after suitable
references have been checked to confirm their performance is satisfactory.

* In addition to the French standards specified for protection bands, consideration
should be given to allowing the use of other internationally recognized standards
(British Standard, DIN, ASTM, etc.) to allow the supply of materials from a
variety of suppliers (only French bands will comply to the French standards).

* In regulatory cabinets with an input pressure over 4 bar (e.g., 25 bar or 35 bar) it
is recommended that in addition to the regulator, they have two safety devices in
each line (i.e., a shut-off valve which shuts off when reaching a maximum and a
monitor regulator). Placement of a small-caliber exhaust valve is also
recommended if there will be no flow during a period of time. It is also
recommended that a graphing recorder be installed to measure the output pressure
and control the system's correct operation (especially at night). It is further
recommended that the Regulation Unit specifications include drawings of the
regulation stations with the elements they contain.

* The specification for Regulation and Measuring Bridges should be revised as
follows:

The advisable pressure ranges should be:

(a) Input pressure 4-1.5 bar/output 1 bar (or 1,500mm of water
column);

(b) Input over 4 bar (e.g., 25 bar)/output 4 bar.

* Equipment for the first range (a) should include a small valve which
shuts off at minimum and maximum levels and a small exhaust valve at
the output end. Equipment for the second range (b) should include at
least two safety devices, one of which should shut off at the minimum
and maximum levels. There should also be a small exhaust valve at the
output.
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* It is also recommended that double line design be used for customers
who require uninterrupted service (such as hospitals, glass factories,
etc.).

* The Specification for "Regulation Bridges (Industrial Category)" dated
August 1990 was also reviewed. The following recommendations are
made in regard to this specification:

(a) The maximum input pressure of Range II is specified as 24 bar.
This should be revised as the primary networks in some towns
could operate at pressures up to a maximum of 35 bar,

(b) A manual bypass should not be included in the regulation line.
The inclusion of a manual bypass in the regulation line is unsafe
because an operator will not normally be able to adjust the valve
fast enough to prevent the input pressure from passing to the
output when trying to compensate for the brusque flow
variations required by industrial customers;

(c) Double regulation lines will be required in services where
customers cannot afford interruptions in supply;

(d) The exhaust safety valve should be connected to an exterior
pipe.

Market Forecasts

7.38 It should be noted that the market survey portion of the SOFREGAZ study is
focussed mainly on the determination of the maximum hourly gas flow to be used for sizing the
distribution networks. Though the figures compiled by SOFREGAZ for commercial and
industrial gas demand are also appropriate for use in the economic analysis, the figures for
residential consumption are not. Based on the experience of Internacional de Energia, the
appropriate figure for average residential gas consumption for Bolivia is 1 m3 per day or 35.3
CFD (for the purposes of the economic analysis).

Cost Estimates

7.39 YPFB's operating and maintenance cost data was reviewed. Operating labor
cost data is valid and substantially conforms to the experience of Intemacional de Energia.
After discussion with YPFB it was determined that for the economic appraisal, maintenance
costs should be taken as at least 1 percent of the investment cost instead of 0.5 percent of the
investment cost as is indicated in the YPFB report titled "Construction and Operating Costs for
the YPFB Natural Gas Distribution Network Systems."

7.40 The estimates prepared for the construction of the distribution networks appear
to be in order, given the fact that they are preliminary estimates only. However, there is still
some uncertainty over the price of regulation cabinets which account for an important part of
the total capital cost of the networks.

Distribution Operations

7.41 Particular attention is drawn to the need to ensure:
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(a) high standards of cathodic protection bearing in mind that some existing
provisions fall short of what is required;

(b) proper odorization of all gas in pipes;

(c) adequate filtration of the gas;

(d) adequate protection against excess pressures, including monitor regulator,
exhaust valve, double regulation line;

(e) satisfactory operation of combustion devices at the widely differing altitudes in
Bolivia;

(f) use of flame safety devices where necessary; and

(g) that the quality of gas bought and sold is kept within an acceptable specification.

Public Gas Service Regulations

7.42 As part of the technical review, all existing documents related to gas regulation
in Bolivia have been reviewed, including the existing Bolivian Gas Code (2nd version) and the
existing YPFB gas regulations and standards. Intemacional de Energia recommend that Public
Gas Service Regulations for Bolivia could be formulated as follows:

(a) Gas Code (general regulations?: These regulations should be drawn up by
adapting other foreign regulations to the situation in Bolivia. (The Gas Code in
Annex 4 covers this requirement).

(b) Network and Service Lines Regulations: The Spanish regulations could be
adopted, omitting small details which exist only for historical reasons.

(c) Installation Regulations for Domestic and Commercial Buildings: The YPFB
"Regulations and Standards for Domestic Natural Gas Installations" could be
used with slight modifications to increase their safety.

(d) Industrial Installation Regulations: The Spanish regulations could be used
(Spanish Standards UNE-60.620-88).

(e) Equipment Regulations: The SOFREGAZ document "Gas Equipment" Volume
D could be used.

(f) Installers Regulations: The annex to the YPFB document "Regulations and
Standards for Domestic Natural Gas Installations" could be used.



- 49 -

VIII. POLICY DECISIONS AND FUTURE ACTIONS

8.1 In paragraph 8 of the Summary and Conclusions (page ii), five questions were
raised for consideration by the GOB. This report has covered many of the issues and the
following recommendations have resulted:

(a) Appropriate Regulatory Framework for Bolivia

(i) A new Gas Code, along the lines set out in Annex 4 should become a
law passed by Congress;

(ii) The new Regulatory Agency, although located within the MEH and
subject to the overall supervision of the Minister, should operate as
objectively as possible and, by reason of its duty to comply with the
Gas Code, be protected from pressure from special interests;

(iii) Gas distribution should be implemented on the basis that cross
subsidization is not acceptable.

(b) Commercial Relationships

(i) At the outset, the GOB should ensure that contracts are established
along the lines set out in Section VI;

(ii) An appropriate policy for fixing the city-gate price for YPFB's gas
needs to be established, taking into account YPFB's investment costs
and the impact of its tax and royalty obligations.

(c) Competition in Natural Gas

(i) The GOB should accept the principle that any competent person should
have the right to use transmission and distribution pipes on an open
access basis for supply of gas to distribution companies or large
consumers, on payment of equitable charges (the draft law provides for
this);

(ii) The Regulatory Agency should ensure that the basis for such charges
should treat all users of the pipelines, including their owners, on equal
terms.

(d) Attracting Private Sector Investment

(i) The rate of return which the GOB is prepared to allow to distribution
companies needs to be decided and agreed upon with selected investors.
It may be appropriate for this to be identified as a range of retums within

. which actual results achieved will be acceptable to the MEH. However,
the way in which this vital criterion is expressed will be of great
importance to potential investors;
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(ii) Existing natural gas prices to end-users need to be increased for the
residential and commercial markets to enable clearly atributable costs to
be recovered;

(iii) Distribution companies should be allowed the right to supply large
consumers for a sufficient period to ensure the profitable development
of the distribution networks;

(iv) The adequacy of natural gas reserves to sustain gas distribution, power
generation and other projected demands should be reviewed. The
possibility of dedicating specific proved reserves to natural gas
distribution companies should be considered.

(e) Concession Conditions and Bidding Process

(i) The GOB should begin the work necessary to develop the detailed terns
of distribution licenses, including among other things the companies'
obligations for network and market development.

(ii) The GOB should be as flexible as possible prior to serious discussions
with interested investors.

(f) General

(i) The taxation of hydrocarbons and of companies engaged in the natural
gas business should be reviewed to ensure that, both as to structure and
level, the system supports government objectives and gives scope for
the desired development of the natural gas industry on a viable basis.
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BOLIVIA NATURAL GAS DISTRIBUTION

Terms of Reference

Work to be Carried Out

1. Legal

a. Examination of legal background to private sector companies in Bolivia -
Company Law, Competition Law, Safety Law, Stock Exchange
requirements.

b. Understanding of contract law and role of courts.

c. Understanding of the nature of lawmaking and amendment (presidential
decrees, ministerial resolutions, Senate resolutions, etc.) and their means of
enforcement.

d. Examination of any comparable regulatory regimes in Bolivia (e. g., for
electricity, water, or telephones, or for safety or public health).

f. Examination of Hydrocarbons Law, Municipal Law, Electricity Code, draft
Gas Code.

g. Proposals for specific laws and codes for natural gas.

h. Proposals for company constitution.

i. Examination of the position of newly formed local gas distribution
companies - corporate and contractual - and proposals for moving from the
present situation to the (still to be decided) future situation.

j. Proposals for the contractual relationship between YPFB and a distribution
company and between a distribution company and various classes of
customers.

k. Proposals for the contractual terms for use of YPFB bulk transmission lines
for the carriage of gas (on an open access basis).

1. Proposals for the legal aspects of the regulatory regime.

m. Proposals for the form and content of the concessions to be granted to
distribution companies.

2. Gas Engineering

a. Review existing transmission pipeline system and assess:

* capacity available and required for projects currently under review;
options for expansion and incremental costs thereof;
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* maximum daily volumes available;
* reliability issues.

b. Review network design and specifications of engineering works already
compiled with the assistance of SOFREGAZ. Identify any further work
which needs to be done in this area either to improve the quality of the work
or to extend its scope.

c. Review gas demand forecasts in each city and by market sector.

d. Review draft Gas Code and recommend any desired improvements.

e. Review proposed safety and engineering requirements to be included in the
Gas Code and the means by which the regulatory body is to enforce them,
and recommend any improvements.

f. Review assessment already made of the skills and resources which will be
required to construct, operate, and manage the distribution networks and
comment upon their sufficiency.

g. Recommend a process for the regular review and updating of all regulatory
arrangements in the area of engineering.

3. EQconomic

a. Establish the viability of natural gas supply within Bolivia.

* long run marginal cost of continuing supply at the wellhead for
Bolivian indigenous gas;

* long run marginal cost of transmission to city-gate;
* long run marginal cost of local distribution;
* appropriate reward to capital, taking into account the degree of risk;
* competitive position of gas relative to other fuels as perceived by the

final consumer in different markets, taking into account customer
investments required to permit use of gas.

b. Based on Section 1 (Legal) above, recommend appropriate "Transfer
prices" between producers, transmitters, distributors, and final consumers
and the scope for government take or need for subsidy.

c. Establish proper final prices for different classes of customers, considering
the influence of the load factor.

d. Appraise plans for the development of natural gas distribution and comment
on sensitivities to variation in capital expenditure, load build-up, operating
costs, final prices, and inflation.

e. Assess the value of existing assets to be transferred from YPFB to
distribution company(ies).

f. Assess the methodology for determining future price changes.
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g. Consider the basis for fixing the returns to which distribution company(ies)
should be entitled and any justification for varying that rate in the future.
Consider ways of providing incentives for efficiency improvement.

h. Recommend the structure of prices for different classes of customer (e.g.,
capacity, commodity, standing, minimum charges).

4. Accounting

a. Appraise the financial projections for gas distribution in each city. Validate
the forecast cash requirements.

b. Specify the accounting policies which would be appropriate for the new gas
distribution company(ies).

c. Prepare forecast profit and loss accounts, balance sheets, and cash flows for
the next ten years in each city.

d. Suggest a possible viable level of dividend for each year based on
alternative debt/equity ratios and varying interest rates for loan capital.

5. General

a. Prepare an up-to-date statement of the energy supply/demand balance,
together with recent and projected trends.

b. Prepare a background paper setting the gas distribution project in context
and identifying objectives and scope.

c. Prepare an assessment of the current and projected supply/demand balance
for natural gas, identifying:

* gas reserves in various areas-proven, probable, and possible;

* production profiles of various categories of reserves necessary to
meet demand;

* actual and projected demands for:

* processing, production, and transmission;
* power generation;
* other supplies from transmission pipes;
* supplies from distribution systems;
* exports to Argentina;
* other possible exports.

d. Assess the scope for and consequence of dedication of natural gas reserves
to the distribution systems' needs.
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LEGAL BACKGROUND TO THE PRIVATE SECTOR IN BOLIVIA

General Background

1. The legal framework which regulates the activities of the Private Sector in
Bolivia is determined by a series of laws derived from the Bolivian Constitution. Its latest
amendment was approved in 1967. The outstanding points related to this subject are:

(a) The following are recognized as fundamental rights: freedom of
association, labor, commerce, industry and of private property, as long as it
fulfills a social function. Establishes the citizens' duty to contribute to the
functioning of the public services.

(b) The original, direct and inalienable domain of the soil and under soil with all
its natural wealth, including hydrocarbons deposits regardless of the
physical state in which they may exist or appear, belongs to the State and no
concession may transfer its ownership. Exploration, exploitation,
distribution and transport of hydrocarbons correspond to the State, either
through autonomous entities (YPFB), or through concessions or contracts
for a limited time granted to mixed corporations (State-private), joint

ventures or private persons according to law. 1

(c) The state does not recognize any private monopoly; nevertheless, the
Constitution provides for the concession of public services for periods no
longer than 40 years. There are no specific legal provisions on monopolies
or on antitrust situations, except those of a general nature on State
monopolies. Monopolies are not automatically considered to be against the
public interest.

(d) The national economy is conducted by the State by defining the monetary,
banking, and credit policy and by stating periodically the economic, social

and development policy which comprises the public and private sectors. 2

(e) According to the Constitution, private initiative shall receive the stimulus
and cooperation of the Government inasmuch as it contributes to the
improvement of the national economy. Furthermore, it guarantees

The Hydrocarbons Law, enacted as a Decree Law in 1972, currently under revision by the Congress, regulates
hydrocarbons operations and the role of YPFB. S.S. 21060 reinforces the antitrust concept, encourages a free
market policy, compulsory bidding procedures, privatization and decentralization of bankrupt state industries.
S.D. 22407 establishes relevant policy issues, such as Customs, investments guarantees, free trade zones, joint
venture regulations, and industrial and foreign trade policies.

2 Supreme Decrees Nos. 21060 (1985) and 22407 (1990) established the social and economic policies of
the last two governments. These decrees are conceived as the basic instruments toward growth and
revitalization of the country's industrial capacity. They support the government's present philosophy:
free competition and reduced State participation in the economy.
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protection of capital and the right to work.3

(f) Commercial and Civil Codes, among other specific bodies of laws, regulate
the juridical relations derived from persons, goods, obligations, contracts,
commercial and industrial activities.

Company Law

2. The Commercial Code enacted as Decree Law in 1975 rules
comprehensively the juridical relations derived from commercial activities. Despite its
legislative origin it is currently in force.

3. The Code provides for the following types of enterprises:

(a) Corporations (Sociedad An6nima)

Corporate capital is represented by shares of stock. The
stockholder's responsibility is limited to the amount of shares
subscribed and paid.

Requisites for incorporation are:

The participation of at least three shareholders.

That capital stock be subscribed in full, and this must represent at
least 50% of the authorized capital ("Capital Stock" and "Subscribed
Capital" have the same meaning).

* That for every subscribed share of capital, at least 25% of its value
must be paid at the time the contract of incorporation is executed.

3 The General Labor Law and the Social Security Code are the main statutory instruments that control
employer-employee relations. The Labor Law establishes the rights and obligations of employers and
employees and defines the procedures to be followed in case of dispute. The latter Code specifies medical
care, subsidies allowed, pensions and contributions.

Salient features of the system are:

* No rigid wage policy dictated by goveniment.
* Union militancy exists, but has decreased in recent years.
* Most labor is unskilled.
* Social security represents 15% of wage costs.
* Fringe benefits are negotiated between employer and employee.
* Obligatory Christmas bonuses equal one month's salary.
* No restrictions for foreign personnel, who enjoy the same rights.
* Termination of employment is subject to special regulation for employee redundancy payment,

depending on the cause of termination.
* Profitable companies pay additional one month's salary providing the total does not exceed 25% of

total annual profits.
* Social security system is a compulsory general insurance system. It covers illness, maternity, old

age, disability, accidents, professional risks, and death.
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* That statutes of the corporation be approved by the stockholders.

* That shares have nominal value and can be issued to the bearer or be
nominative.

(b) Limited Liability Company (Sociedad de Responsabilidad
Limitada)

* A minimum of 2 partners and no more than 25 are authorized.

* Capital stock must be divided in equal shares and these must have
equal value.

* Capital stock must be paid for in full at the time of its legal
incorporation.

* Transfer of stock is limited to special ruling that privileges partners.

(c) Mixed Corporations (Sociedad de Economia Mixta)

Mixed economy corporations are constituted between government
entities, such as municipalities, Governor's, Departmental
Development Corporations, public or other Governmental agencies
and private enterprises (capital) for the exploitation of projects that
have as an objective community interests, or the development of
industrial, trade or public service activities.4

(d) General Partnerships (Sociedad Colectiva)

In this type of partnership all stockholders are liable for the
company's obligations in a solidary and unlimited manner. The
partnership may be managed by any one of the partners.

(e) Commandite (Sociedad en Comandita Simple)

Commandite companies are constituted by one or more special or
silent partners that are only liable up to the amount of capital
invested and by one or more managing partners with unlimited
liability, that are responsible for the company's obligations in a
solidary and unlimited manner, whether they made capital
contributions, or not.

4 Natural Gas Distribution entities were incorporated as Mixed Corporations; in most cases between
YPFB, Municipalities, and a Private Sector corporation. Above mentioned S.D. 22407 determined that
YPFB would withdraw its stock from all Gas Distribution corporations subject to special regulations
which were not yet enacted.
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(f) Commandite by Shares (Sociedad en Comandita por Acciones)

In a commandite by shares the managing partners are liable for the
company's obligations, in the same manner as in a General
Partnership. The partners to a commandite by shares limit their
responsibility up to the amount of shares subscribed.

(g) Other Types of Private Entities

Aside from the above described entities, the Commercial Code
recognizes temporary associations or partnership accounts.

There are also two other types of private entities accepted by
Bolivian Law:

(i) Cooperative System

Regulated by the "General Law of Cooperative Societies of
Bolivia." An assembly of associates is organized under a
cooperative nonprofit structure. Their objective is the
improvement of economic, social, and educational services.
The social fund is formed through contributions.

Service Cooperatives may obtain permits or concessions
from the State or Municipal Government in order to manage,
execute and exploit services of all kinds. The law provides
that the State shall give preference for contracting to service
cooperatives.

Cooperatives are supervised by a State entity which works
under the Ministry of Labor and Social Development. 5

(ii) Joint Ventures-Shared Risk Contracts

This form of entity was first legally recognized as a valid
form of incorporation by Supreme Decree 22407 and later by
the so-called "Investment Law."

The enterprises incorporated in the country, as well as
entities and State corporations, including autarchic
enterprises and individual persons, nationals or foreign,
domiciled or represented in the country may enter into
association through Joint Venture contracts for the
development or execution of works, projects, services,

5 The Service Cooperative System developed greatly in Bolivia since the early 1960s. Currently most
Telephone Services around the country are managed by cooperatives. In small provinces Cooperatives
manage electricity and water services. Yet, there is a growing discussion on the efficiency of such
management vis-a-vis the investment of the state and particulars.
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supplies and others, in or outside the territory of the
Republic. Also they may develop or undertake works,
projects, and accessory or complementary services to the
main object of the joint venture contract.

(iii) Branch of Foreign Corporations

Branches, private companies or corporations are the usual
vehicles of investment in Bolivia by foreign investors. The
salient considerations for opening a branch are that:

* subsidiaries may be wholly owned.

* no foreign investment or approval process at the
governmental level is necessary.

* there are no minimum capital requirements except for
industries such as banking and insurance.

* all legal entities are required to name a legal representative,
manager, or director who is resident in Bolivia.

* there are no nationality or residence requirements for
management.

* proxy voting is permitted at shareholders meetings.

* foreign registered branches operating in Bolivia must have a
capital structure in accordance with Bolivian Law.

Stogk Exchange

4. The Commerce Code provides for the existence of a stock exchange which
allows for the purchase and sale of stock such as shares, bonds and obligations issued by
private or public corporations. These operations take place under the supervision of the
National Exchange Commission. In Bolivia, the stock exchange activities have been
established very recently, less than a year ago with technical assistance and financial
support provided by the USAID Mission in Bolivia. The National Commission was
established in order to develop a series of norms and regulations to start up with a securities
market and the functioning of a Bolivian Stock Exchange.

5. Currently, the Bolivian Stock Exchange operates only with securities issued
by the Central Bank (Certificates of Deposits) in order to increase mobilization of domestic
savings. The Commission is aiming at increasing the number of capital instruments to be
incorporated under the Stock Exchange operations, through new sets of regulations and
training for brokers and corporations.

6 . The trend for privatization of public services and the possibility for users to
acquire stock in such corporations has motivated the State and Private Sector around the
scope of activities of the Bolivian Stock Exchange.
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7. Rules applicable to acquisitions and mergers are few and limited in scope.
Stock transfers between nationals and foreigners are allowed without restrictions. There
are no restrictions on national companies being taken over by foreign concerns, except
those considered to have some national strategic importance (i.e., nuclear energy).

Safetv La

8. Although there are regulations about health and safety that apply to all
industrial concerns and mines6 , the state has not enforced them rigidly and in practice it is
up to the employees, unions, or citizens to ask for and negotiate job health and security
measures with their employers.

Investment Law

9. An Investment Law was enacted in 1971, and subsequent decrees and
norms regulated foreign investment. Currently a new Investment Law is being considered
by Congress.

The main features (currently in force) for foreign investors are:

* Bolivia is a signatory to a number of regional agreements, each with their own
regulatory systems: The Latin American Integration Association, The Sub-
Regional Andean Pact, The Amazonic Cooperation Treaty, and the Rio de La
Plata Basin Treaty.

i Capital may enter and leave the country without any restrictions or any type of
transactions.

* Profits remitted to beneficiaries overseas such as dividends, interests, royalties,
and others may be transferred without any restrictions paying only a 10% tax on
the amount remitted.

* Investment restrictions in all economic sectors are nonexistent, with the
exception of the exploitation of hydrocarbons, which requires legal operating
contracts with the National Petroleum State Entity (YPFB). Investing in Bolivia
does not require being associated with said or other national enterprises.

* There are no restrictions to imports and it is not necessary to apply for import
permits. Import duties are fixed, 5% for capital goods for a term of 2 years
starting January 11, 1990 and 17% for any other goods.

* There is only one exchange rate, with total unrestricted freedom to buy and sell
hard currency.

* Interest rates are not fixed or government regulated.

6 The General Labor Law enacted in 1942, the Social Security Code enacted in 1956 and subsequent amendments,
Laws 924 and Regulatory Decree from 1987 provide for specific coverage for the workers against Labor Risk. The
Hygiene, Occupational Security and Welfare Law and Regulatory Decree from 1979 provide a series of norms and
standards applicable to all industry concerns.
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Companies are levied with a fixed tax rate equivalent to 2.5% of their net worth,
payable annually 120 days after closing of the year end. Additionally the
following taxes are in force:

* Value added tax (IVA) rate 10%.

* Transactional tax levies 1% on gross income, through sales of goods and
services and acts of property transactions.

* A 10% tax on the complementary regime to IVA levies any income
perceived from Bolivian sources with a 10% rate.

* Tax on presumptive income of real estate, vehicles, boats, and aircraft with
a progressive rate ranges between 2% and 3%.

* Taxes on specific consumption levies imports and production of alcohols,
tobacco, perfumes, cosmetics, jewelry and precious stones, vehicles with
rates ranging from 10% to 50% depending on the type of product.

* Tax on inheritance ranges from 1% to 20%.

Contract Law

10. The Law of Contracts in Bolivian legislation is mainly covered by the Civil
Code as the body of rules governing the interpretation and enforcement of obligations and
in some matters related to commercial contracts and relationships by the Commercial Code.

11. Parties can freely determine the contents of their contracts, limited only by
the constraints established in the law and the pursuance of interests subject to juridical
protection. Contracts are construed as lawful and in good faith between parties and cannot
be modified except by mutual consent or by causes expressly provided for in the law.

12. Both the Civil and Commercial Code provide the rules for specific types of
contracts, courses of action for termination by mutual agreement or for unilateral
termination, causes, waivers, interpretation, and enforcement.

13. Certain specific types of contracts are covered by laws related to very
precise areas of economic endeavor such as the Mining Code or the General Law of
Hydrocarbons. However, the basic framework, even for these contracts, are the Civil and
Commercial Codes.

14. Contracts between particulars and the State fall within the same legal
framework and specific laws related to the nature of the contract (i.e., mines or
hydrocarbons laws provide the details for the contracts) also apply. Corporations with
State participation are considered private corporations.

15. Contract-related actions fall within the jurisdiction of the Ordinary Civil
Courts. Claims for compliance or compensation from contracts can be instituted either as
an executive trial with an expeditious procedure or as an ordinary trial with a longer and
more solemn procedure depending on the nature of the contract.
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Arbitration

16. Both the Civil Procedure and the Commercial Code provide for arbitration
for the solution of conflicts. However, both Codes establish a very rigid procedure for
arbitration and therefore some flexible interpretation of the pertinent articles is needed in
order to allow the parties to use internationally accepted procedures (i.e., International
Chamber of Commerce Rules of UNCITRAL, etc.)

17. In September 1990 a new Investment Law was approved by Congress
(although it has not yet become law) which incorporates language that could be interpreted
as allowing the use of said international procedures. It remains to be seen how the courts
and government agencies interpret such language.

The aforementioned problem is compounded by the fact that there are no
established arbitration courts or chambers or bodies of arbitration in Bolivia. The National
Chamber of Commerce is currently trying to implement an Arbitration Chamber in Bolivia,
but it may take some time before it is fully operational.

RolefCourts

18. The Bolivian Judicial System is organized and operates according to the
prescriptions of the Constitution and codes of law, substantive and procedural. The system
follows a rational scheme based both on a territorial principle of jurisdiction and
competence, determined by matter and amount. It has a pyramidal structure composed, in
hierarchical order, by the Supreme Court, Superior District Courts (appellate courts), Trial
Courts, and Small Claims Courts. A number of other courts operate, which, while
jurisdictionally dependent on the judiciary, are economically and administratively dependent
on the Executive branch (Mining, Labor, Agrarian, and Tax courts).

19. The Supreme Court determines the constitutionality of laws, decrees, and
resolutions approved by the executive and legislative branches of government. It also hears
malfeasance trials of high-ranking public officers for crimes committed while in office.

20. Civil and commercial litigation is mostly written. Proceedings take longer
than the established terrns in the Procedural Code due to the large backlog of cases, and can
be rather costly.

Law Making and Amendment

21. Most of the main codes of law currently in force in Bolivia have not been
approved by Congress because they were enacted by military govemments by decree. They
suffer from a significant number of contradictions and loopholes, and judges, attorneys,
and experts point out the poor organization and coordination of that body of law.

22. One of the main uncompleted tasks of Congress since the return to
democracy is to revise and approve such legislation.

* Laws and Codes of law are enacted by Congress.

* Supreme decrees are meant to regulate the laws and are enacted by the
Executive, signed by the President and his cabinet.
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* The instruments approved as laws by military regimes were called "Decree
Laws," and most are still in force until they are approved or amended by
Congress.

* Supreme Resolutions are regulatory instruments on specific matters signed by
the area minister and the President.

* Ministerial Resolutions are issued by the ministers on administrative matters
related to their office.

* Enforcement of these instruments is possible through judicial or administrative
procedures, depending on their nature.

Legislative Oneration

23. The Legislative process in Bolivia is generally compatible with processes
elsewhere. A bill may be introduced to either chamber by Senators, Deputies, the Vice
President, Cabinet members, or the President. The chamber where the bill is introduced
becomes the chamber of origin, while the second chamber becomes the review chamber.

24. Exceptionally, bills may be voted upon as introduced or they can be sent to
committees which must submit a report before the whole chamber. Normally, bills are
approved, rejected, or sent back to the committee. However, once a bill is rejected it
cannot be resubmitted in either chamber until the following legislative year.

The bill must then undergo the same process in the review chamber. If
revision of a bill is not accepted by the chamber of origin, the president of Congress must
convoke a joint session to work out a compromise bill.

25. Once a bill is approved by both chambers it is sent to the President, who has
ten days to take action. If the bill remains unsigned, in ten days it becomes law. The
President may veto the bill or request modifications to the bill and send it back to the
chamber of origin. Changes must be approved by both chambers, and a two-thirds
majority vote during a joint session is required to overturn a presidential veto.
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PUBLIC SERVICES AND COMPARABLE REGULATORY POLICIES

I. Background

1. According to Bolivian legislation, public services may be created by the
Legislative Power, the Executive Power, and the Municipalities. The Legislature has the
constitutional right to dictate laws which create these services. In areas such as the
hydrocarbons industry, the concessions granted are governed by a specific law.1

2. The Legislature also approves the country's annual budget for each financial
period, which comprises and consolidates the budgets of institutions or public agencies that
render public services. It provides guarantees for the execution of public works and creates or
eliminates public jobs.

3 . All these attributes of the Legislature are inherent to the creation and functioning
of public services, but they are limited to a purely normative function since it corresponds to
the Executive Power and the Municipalities the creation and/or approval of said public services.

4. The Executive Power, as manager, takes the initiative for the creation of public
services through decrees and other complementary legal instruments which, according to the
regime and nature of the service, authorize the concession for a limited period of time and
under certain conditions.2 Likewise, it has the power to eliminate or to substitute a public
service according to the existing social, technical, or administrative conditions.

5 . Municipalities, by virtue of their Organic Law, are allowed to create or
participate in municipal Public Service Companies whenever they are deemed to be convenient
for their community or whenever they cannot be rendered through concession contracts.3

1 Article 139 of the Constitution provides that hydrocarbon-related operations shall be executed by the
State through public entities (YPFB) or through concessions or contracts for a limited period of time (no
more than forty years) with mixed corporations (state and private) or with private persons, according to
'law." It is understood that such law refers to the Hydrocarbons Law and related regulations: contract
law, administrative law, and so on, as set forth in the Codes of Law.

2 The Economic Policy laid down by the last administration and by the current one (Supreme Decrees Nos.
21060 and 22407) emphasizes the need to improve the role of the private sector in public services; it
stresses the need for competitiveness, nonmonopolistic activities, and efficiency. Regarding natural
gas for home distribution it provides that this area of the hydrocarbons activity shall be executed with
the private sector.

3 Most Natural Gas Distributing Companies in the country were incorporated as Mixed Corporations (State
or public stock represented by the municipality and YPFB and private stock represented by a private
corporation). The role of Municipalities in this sort of public service was an unprecedented experience
and raised a number of legal and administrative questions regarding the nature of the service and the
capacity of the municipalities to invest and perform in such areas.
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6. Public companies of any kind whose objective is the rendering of a public
service under a municipal concession are subject to Municipal supervision and control in order
to guarantee their compliance with Municipal plans and programs.4

7. In this context the regulatory instruments of the main public services are
described below.

II. General Law on Hydrocarbons

8. This law was enacted by Decree Law 10170 dated March 28, 1972. In
accordance with the provisions of the Political Constitution of the State, hydrocarbon deposits,
regardless of the physical state in which they may exist or appear, are of the direct, inalienable
and imprescriptible domain of the State. The national policy regarding hydrocarbons is
determined by the MEH and all development plans are executed through Yacimientos
Petroliferos Fiscales Bolivianos (YPFB), either directly or through third parties.

9. Companies interested in any of these activities must enter into either an
Operations Contract or a Hydrocarbon Services Contract with YPFB. The law allows for
the distribution of natural gas in the internal market through private subcontractors of
hydrocarbon services or through mixed companies (YPFB and private capitals). However,
Supreme Decree 22407 dated January 11, 1990, states that YPFB must withdraw its share
of participation in the companies that are in charge of residential distribution of natural gas
except in those cities where there are no requests from the private sector.5

10. With regard to Operations Contracts, the Law expressly provides that in no
case shall the contractor obtain rights to the discovered hydrocarbon reserves. In order to
operate in the country, the contractor shall, among other requisites, constitute his residence

4 The Municipalities Organic Law of 1985 provides for the Supervision and Control of municipal
governments over public corporations in charge of municipal public services. Yet it does not seem to
grant them the same role over the Private corporations in charge of said services. This issue is
significant and important, having started a debate with regard to the Telephone services. Telephone
companies were originally created as Municipal Service Companies; public entities under the control of
the Local government, with participation of the users who held a sort of "stock" represented by the
telephone line value they had to pay in order to obtain the service. This status prevailed until the early
1980s when municipalities turned these entities into Service Cooperatives under the Cooperative
System regime. Nowadays these Cooperatives are being questioned by the Municipal Governments due
to various concerns about their operations. The cooperatives argue that Municipalities cannot supervise
a Cooperative which has a Private person status and furthermore they obtained from Congress a Law
passed in 1985 by virtue of which all Cooperatives rendering public services are excluded from the
effects of the Municipalities law, mainly in their control role. The issue is much debated and involves
not only the phone services but the electricity services and eventually the gas distribution services.
Since Municipalities in Bolivia have no more than 8 years of democratic functioning, the transition
period needs clearer regulations.

5 This provision is consistent with the policy of stressing the role of the private sector in the area, yet
this withdrawal of YPFB from the Gas Distribution companies is subject to a regulatory decree which has
not yet been enacted. It is most likely that the "Gas Code" shall rule the role of YPFB in these
companies. The Municipality of La Paz has not determined the means through which the private sector
would be acquiring shares of stock in said mixed Water Distribution Company. The idea of users
investment via the recently created Stock Exchange office has been mentioned.
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in Bolivia or designate a legal representative, give a guarantee of fulfillment of contract, and
waive any claim through diplomatic channels.

11. The Operations Contract obliges the contractor to execute at his own risk all
exploration and exploitation operations within the contract area, YPFB has no obligation to invest
or assume responsibility for the results. The State guarantees the free availability of foreign
exchange from export income to the companies entering into Operation Contracts with YPFB, and
the free convertibility of their income from the sale of hydrocarbons to YPFB..

12. At the termination of a Contract of Operations, all constructions, fixed
installations, machinery, equipment, and any other good that is a part of the Operation, shall be
transferred as property to YPFB with no cost whatsoever.

13. Hydrocarbon Services contracts apply to a determined service rendered in favor
of YPFB or to the execution of specialized technical work by a third party in favor of YPFB or of
an Operation Contractor in exchange for the payment of a remuneration agreed upon by mutual
agreement.

14. The Hydrocarbons Law establishes two types of taxes applicable to the
production of hydrocarbons, both calculated at the wellhead: A royalty of 11% in favor of the
department where the production originates, and a national tax of 19%. Additionally, the
contractors are subject to the payment of 1% over production in favor of the departments of
Beni and Pando, the tax on aggregate value and tariffs for imports established through other
legal regulations.

15. A new General Law of Hydrocarbons has just been passed.

III. Electricity Code

16. Enacted by means of Supreme Decree No. 08438 dated July 31, 1968, it
incorporates within the general denomination of "electrical industry" the generation,
transformation, transmission, distribution, import, export, and marketing of electrical energy.
The Code is applicable to any individual or collective person, private or Governmental agency,
local or foreign, that works with the electrical industry in Bolivian territory.

17. According to Article 136 of the Political Constitution of the State, all natural
sources used in the production of electrical energy are of the original domain and property of
the State, classifying the electrical industry as being of public need and of social usefulness
(eminent public domain).

18. The Code determines that a concession is needed in order to carry out electrical
industry activities which would provide electrical energy as a public service. Concession
requests are processed before the National Direction of Electricity (DINE) - now a subdivision
of the MEH. The requests must be supported by all the technical, economic, and juridical
information related to the project. An excerpt of the requests is published by DINE, with the
petitioner paying all publication expenses. Within 30 days of publication, any observations
made by any interested party must be analyzed and decided upon by DINE.

19. The concessions must be granted by means of a Supreme Resolution. All
documents related to the process shall be converted into a public document and filed with an
official notary (Nadir de Hacienda). Said Resolution shall include, among other information,
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the object of the concession, the planned technical characteristics of the works and installations
and their location, the inherent rights and obligations of the parties, the term of the concession
and the express waiver, on the part of the concessionaire, in the event that the concessionaire
were a foreigner, to the right to present claims through diplomatic channels.

20. Public service concessions grant the concessionaire the right to lay down aerial
or underground wires in streets, squares, parks, roads and other public ground or goods, as
well as the right to traverse with the works and wires public grounds or goods, railways,
channels, aqueducts, cableways, bridges and other electric wires.

21. The term of the concession must not exceed 40 years. At the expiration of
the term, the concessionaire must be given preference for a new concession. In the event
the concessionaire does not fulfill its contractual obligations within the aforementioned
term, or if it changed the objective for which the concession was given without previous
authorization from the Executive Power, or when the assets are not well maintained or
when the quality of the service is not up to the standards provided for in the Code and its
regulations, or when the works and installations are not expanded on time in order to meet
the growing demand, or when assets are transferred, leased, mortgaged or disposed of
without the previous authorization of DINE, the Executive Power shall declare, by means
of a Supreme Resolution, the caducity of a concession.

22. The Code provides that all goods destined to the use of a concession for the
provision of electricity as a public service, cannot be used for any other purpose without
the previous authorization of DINE.

23. All prices for services in the electrical industry are regulated by DINE,
which regulates tariffs and approves the special contracts for the supply of electrical energy
in the entire country.

IV. Electrical Industrv Comganies

24. There are two categories of electrical industry companies: generating
companies and distributing companies.

25. The largest generating company in the country is the National Electricity
Company [Empresa Nacional de Electricidad S.A.] (ENDE), which is wholly owned by
the State.

26. The second largest generating company, which is also a distributor
company, is COBEE, a wholly owned subsidiary of The Bolivian Power Co. Ltd., itself
controlled by an investment group of the United States and Canada. COBEE obtained
recently a new concession by virtue of which COBEE will be allowed to generate energy in
the Zongo Valley and other lesser areas, for distribution in the cities of La Paz, Oruro, and
Viacha. At the moment, and despite the fact that COBEE is the only company that has
provided electrical energy to the city of La Paz during the past 40 years, the Town Council
of La Paz has called for bids for the distribution of electrical energy in the city. COBEE
will surely participate with a very good possibility of winning since all urban distribution
installations of electrical energy in La Paz belong to it.
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27. Other large distributing companies buy electrical energy from ENDE to later
distribute it through an integrated system that connects the Altiplano, the Central Valley,
and the Eastern areas of Bolivia (La Paz, Cochabamba, and Santa Cruz).

28. The smaller distribution companies, which service small towns, generate
electricity using diesel fuel; or in regions where there is a gas pipeline, they use natural gas.
The majority of them are incorporated under the cooperative system.

V. Water Polcie

29. By virtue of a constitutional principle "WATER" (river, lake, and
medicinal), as well as the elements and physical forces that can be used and exploited,
constitute goods whose original domain belongs to the State. Special laws provide, in each
case, the definition and effects of said domain, the means and procedures for the
concessions to be granted and its adjudication to private persons (Art. 136 P.C of the S.).

30. The Bolivian Civil Code, which regulates the relationship between private
persons and between private persons and the State (as far as water is concerned),
specifically grants to the owner of the land the ownership of the water that surfaces on his
property or goes through it; likewise, it regulates the rights-of-way related thereto and its
use (Art. 153 to 157 of the C.C.).

31. The Mining Code (there is also a new "Mining Code Modification Law" in
the process of being approved by the Legislative Power) has a chapter dedicated to the
regulations on the rights of mining concessionaires over the water that surfaces or goes
through their properties.

32. Municipal Town Councils, in Department capitals or Provinces, Sections
and Cantones, in their condition of local and autonomous governments, have legitimate
administrative competence and jurisdiction for the resolution of matters arising within their
urban area or circumscription. They are obliged to render public services to the population
either through direct or indirect administration (private concessionaires).

33. The water public service of the city of La Paz as well as in most major cities
of Bolivia is under the supervision of the Decentralized Public Company (SAMAPA -
Servicio Aut6nomo Municipal de Aguas Potables y Alcantarillado), created by means of
Decree Law No. 07597 dated April 20, 1966. By means of Ministerial Resolution No.
227, dated June 18, 1977, the Potable Water Service Regulation was approved in favor of
the users of the city of La Paz. Said regulation includes aspects related to the form and
conditions of home potable water supply, rights and obligations of both parties, the home
connection pipeline system, measuring, water use, charging systems, damage repairs and
all other regulations inherent to the service.

34. The Municipality of La Paz has passed a Municipal Ordinance by virtue of
which SAMAPA shall change its corporate status into a Mixed Corporation (capital is put
up by private individuals and by the State) in order to attract private investment capital,
eliminate its large deficits and improve its management practices. Despite the fact that this
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Ordinance has not yet been regulated, there is already a debate over the inclusion of the
private sector in a municipal public service.6

VI. Municipal Policies

35. The Municipalities are local and autonomous governments. They represent
a gathering of people who live in a certain territorial jurisdiction and seek to satisfy their
community necessities. Through municipal ordinances, regulations or resolutions, they
regulate the neighborhood interests within their territorial jurisdiction and enforce said
regulations.

36. Municipal jurisdiction comprises all public services in general and their
regulation, the provision and maintenance of public lighting, authorization and control of its
patrimony, and so forth.

37. The exercise of Municipal Government in all Department capitals
corresponds to the Municipal Council (body elected through public elections and maximum
authority at that level) and the Mayor (executive authority).

38. The Municipality's objectives include the preparation and evaluation of
plans and programs for development of the urban area, subject to national regulations.

39. All contracts for the exploitation of a concession need the Municipal
Council's approval and authorization in order for the Mayor to sign them and they must be
awarded through public bidding. The bidding is normally organized by the governmental
agency which the Executive Power considers most appropriate or by the one in charge of
that area.

40. The Organic Law of Municipalities (Lev Organica de Municipalidades) fixes
the maximum term of a concession period at ten years; it can be extended depending on the
amount invested by the successful bidder.

41. Municipalities have the right to charge specific taxes: rates, patents,
municipal public service rates, special and improvement taxes for public works and levies
on real estate. A concession contract for the provision of a service, inherent to public
administration such as the home distribution of gas, needs express authorization for the use
of the municipal patrimony (roads, buildings, underground, etc.).

6 Pending approval from Congress are the following bodies of law: Investment Law, Code of Mines,
General Hydrocarbons Law, Commercial Code, Civil Code, Penal Code, Minors Code, Procedural Codes.
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BOLIVIA

Natural Gas Statute

I. Preamble

1.1 Hydrocarbon Deposits

According to the provisions of the State Political Constitution in its Article
139, hydrocarbon deposits, regardless of their physical state, that are found or may exist
within the national territory, are the direct, inalienable and absolute property of the State.
No concession or contract may grant the ownership of the hydrocarbon deposits.

1.2 Public Interest

The transportation and distribution of natural gas are declared to be public
services in that, among other things:

a substantial portion of the business and activities of transportation
companies and distribution companies involves the rendition of essential public services to
a large number of the general public;

financing of transportation companies and distribution companies involves
the investment of large sums of money, including capital obtained from many members of
the general public; and

the development and extension of natural gas transportation and distribution
business directly affects the development, growth and expansion of the general welfare,
business and industry of the State.

1.3 Declaration of Policy

It is the declared policy of the State that the public interest, the interest of
consumers and the interest of investors require the regulation and supervision of persons
who perform the transportation and distribution of natural gas within the context of the
national development plans as determined by the Executive Power, to the end that
reasonable and proper services shall be available at the lowest reasonable cost consistent
with security of natural gas delivery and supply, and to the end that capital and investment
may be encouraged so as to provide for the construction, development, extension and
operation, without unnecessary duplication and economic waste, of proper plants and
facilities for the rendition of natural gas service to the general public and to industry.

1.4 Scope of Regulation

This Natural Gas Statute states the principles of regulation to be applied to
the transportation of natural gas from the producing areas in the State to distribution
companies and to the public, and to the delivery of natural gas by distribution companies to
the public. This Natural Gas Statute does not apply to the production of natural gas or to
the sale of natural gas, except as expressly provided in this Statute.



- 73 -
ANNEX 4
Page 5 of 30

II. Definitions

2.1 Definitions

Unless otherwise specified:

A. "Chairman" means the Chairman of the Commission;

B. "Commission" means the National Commission of Natural Gas;

C. "Commissioners" means the four Commissioners appointed by the
President pursuant to Section 3.2 of this Natural Gas Statute, and shall not
include the Chairman of the Commission;

D. "concession contract" means a contract executed between the State and a
distribution company pursuant to Section 4.2 of this Natural Gas Statute.

E. "Director" means a Director of a Department for the Commission, as
described in Section 4.5 of this Natural Gas Statute;

F. "distribution" means the delivery of natural gas by pipeline by a distribution
company to the public for light, heat or power or for other uses in the State;

G(. "distribution company" means every person other than a transportation
company that now does or hereafter may own, operate, lease or control, any
plant, property or facility for the delivery and/or sale of natural gas to the
public for light, heat or power or for other uses in the State;

H. "major consumer" means any person that consumes natural gas for light,
heat or power or for other uses in amounts in excess of 50,000 MCF per
year,

I. "minor consumer" means any person that consumes natural gas for light,
heat or power or for other uses in amounts equal to or less than 50,000
MCF per year,

J. "natural gas" or "gas" means hydrocarbons that at standardized conditions
of pressure and temperature are in a gaseous state.

K. "person" means natural or juridical persons, domestic or foreign,
incorporated according to the Commercial Code;

L. "prospective budget" is defined in Section 4.3(A) of this Natural Gas
Statute;

M. "rate" means every rate, tariff, charge or other compensation for service
rendered, or to be rendered by any transportation company or distribution
company;

N. "securities" means stock, stock certificates, bonds, notes, debentures,
mortgages or deeds of trust or other evidences of indebtedness issued,
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executed or assumed by any transportation company or distribution
company;

0. "service" means every service provided by a transportation company or
distribution company;

P. "transportation" means the transportation by pipeline of natural gas from the
producing areas in the State to distribution companies or to the public for
light, heat or power or for other uses in the State;

Q. a "transportation company" means every person (including YPFB) that now
does or hereafter may own, operate, lease or control, any plant, property or
facility for the transportation of natural gas from the producing areas in the
State to distribution companies or to the public for light, heat or power or
for other uses in the State; and

R. "Y.P.F.B." means Yacimientos Petroliferos Fiscales Bolivianos or its
related companies;

2.2 Limitations and Exceptions

The term "distribution company" when used in this Natural Gas Statute
shall not include any person not otherwise a distribution company, who furnishes natural
gas only to himself, his employees or tenants, when such natural gas is not sold to or used
by others.

III. National Commission of Natural Gas

3.1 National Commission Of Natural Gas Established

An agency to be known as the National Commission of Natural Gas,
consisting of a Chairman and four Commissioners, is hereby established within the MEH.

3.2 Commissioners: Appointment: Chairman

A. The Chairman of the Commission shall be the Minister of Energy and
Hydrocarbons or the Vice Minister of Energy as his appointee.

B. The Commissioners shall be appointed by the President.

C. Vacancies or unexpired terms of the Commissioners shall be filled in the same
manner as original appointments, but the appointee shall serve only the
remainder of the unexpired term.

3.3 Eligibility of Commissioners

A. The Commissioners shall be individuals who, by demonstrated ability,
background, training or experience, are qualified to assess fairly the needs and
concerns of all interests affected by national energy policy.

B . The following persons shall not be eligible to be a Commissioner:
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(1) A person owning any securities or interest in the business of any
transportation company or distribution company, either directly or
indirectly;

(2) Those persons discharging their functions within the MEH or YPFB;

(3) The spouse or sibling, or ancestor or descendant in the first degree of a
Commissioner.

C. A Commissioner who seeks nomination or election to or is appointed to any civil
office in the State while he is a member of the Commission, shall vacate his office
as a Commissioner upon his election or appointment, and, subject to Section
3.2(C) above, a new Commissioner shall be appointed in the same manner as an
original appointment.

D. Each Commissioner shall devote his whole time to his official duties as a
Commissioner, and shall not engage in any other business, vocation or
employment while serving on the Commission.

E. No Commissioner or employee of the Commission shall, during his continuance
in office, personally or through any other party or agent, render any service, or
make or perform any contracts for or with any director, officer or other employee
of YPFB or any person operating or owning, in whole or in part, any
transportation company or distribution company in the State, except contracts
made by a Commissioner or employee of the Commission as a consumer of
natural gas.

3.4 Term

A. Commissioners shall hold office for a term of six years; provided, however, that
the terms of the Commissioners first taking office after the effective date of this
Natural Gas Statute shall expire (as designated by the President at the time of
appointment), one at the end of two years, one at the end of four years, and one at
the end of six years.

B . A Commissioner may continue to serve after the expiration of his term until his
successor has taken office, except that he may not so continue to serve for more
than six months after the date on which his term would otherwise expire.

3.5 Removal of Commissioners

A Commissioner may be removed only for incompetency, neglect of duty or
responsibility, or malfeasance in office, in accordance with the procedures specified in the
Governmental Administrative Control Systems Law. It shall be an additional cause for the
removal of a Commissioner if he shall accept any gift, gratuity, emolument or employment from
any person owning in whole or in part, or operating, managing or having any interest in any
transportation company or distribution company during his continuance in office.
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3.6 Executive Director

A. The Chairman and the Commissioners shall elect one of the Commissioners to
function as the Executive Director.

B. The Executive Director shall be responsible on behalf of the Commission for the
executive and administrative operation of the Commission, including without
limitation, the following:

(1) Presiding at all sessions and meetings of the Commission;

(2) Supervising all personnel employed by the Commission, except that each
Commissioner may select and supervise personnel for his personal staff;

(3) Distributing the business of the Commission among personnel and among
personnel administrative units of the Commission;

(4) Procuring the services of an independent consultant to advise the
Commission with respect to the acts of the Commission affecting the
public welfare; and

(5) The Executive Director may designate any other Commissioner as Acting
Executive Director to act in the place and instead of the Executive Director
during his absence.

3.7 Officers. Agents and Other Emplovees

A. The Commission may appoint and employ such officers, agents and other
employees as may be necessary to carry out the provisions of this Natural Gas
Statute or to perform the duties and exercise the powers conferred by law upon
the Commission. The Commission shall have authority to employ competent
attorneys to handle the legal matters of the Commission, to give advice and
counsel in regard to any matter connected with the duties of the Commission and
to represent the Commission in any legal proceeding, including the enforcement
of any and all laws and regulations concerned with this Natural Gas Statute.

B. In the performance of their functions, the officers, agents and employees of the
Commission shall not be responsible to or subject to the supervision or direction
of any director, officer, agent or other employee of any other agency or entity
within the MEH, except as otherwise provided in this Natural Gas Statute.

3.8 Compensation for Ofricers. Agents. Other Emplovees and Independent
Consultants: Expenses

All officers, agents, other employees and independent consultants as may be
employed by the Commission shall receive compensation and reimbursement of expenses
necessarily incurred by them or made by them in the discharge of their official duties in such
amounts to be fixed by the Commissioners.
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3.9 Ofrices: Sessions: Record of Meetings: Voting

A. The Commissioners shall maintain a permanent office in the city of La Paz and
such Departmental offices in other cities as the Commission deems appropriate.

B. The Commissioners shall hold official, public sessions for the purpose of
conducting the business of the Commission. Each week, the Commission shall
post a notice in a publicly available place in the Commission's office in La Paz
that shall state the agenda of matters to be considered by the Commission in its
sessions during the following week. The Commission may not undertake
consideration of any matter unless such matter appeared in the agenda listed in
such notice. The Commissioners shall keep a written record of all of their
proceedings, which shall be open at all times for inspection by the public.

C. A majority of the Commissioners shall constitute a quorum for the transaction of
any business, for the performance of any duty or for the exercise of any power of
the Commission. Each Commissioner, including the Chairman, shall have one
vote. The act of a majority of the Commissioners shall be the act of the
Commission. No vacancy in the Comnmission shall impair the right of the
remaining Commissioners to exercise all of the powers of the Commission.

D. The Chairman or any of the Commissions shall be a legal representative of the
Commission for purposes of service of process.

3.10 Costs and Expenses of the Commission

All costs and expenses of the Commission shall be paid pursuant to an
appropriation in the first instance from the State Treasury, on the certification of the
Commission. The total of such costs and expenses shall be borne by the transportation
companies and distribution companies as provided in Section 4.4 of this Natural Gas Statute.

IV. Powers and Duties of the Commission

4.1 General Authority

The Commission shall have power to perform any and all acts, and to prescribe,
issue, make, amend, and rescind such orders, and regulations, substantive or procedural, as it
may find necessary or appropriate to carry out the provisions of this Natural Gas Statute. Among
other things, such regulations may define accounting, technical, and trade terms used in this
Statute, and may prescribe the form or forms of all statements, declarations, applications, and
reports to be filed with the Commission, the information which they shall contain, and the time
within which they shall be filed. Unless a different date is specified therein, the regulations of
the Commission shall be effective thirty days after publication in the manner that the Commission
shall prescribe. Orders of the Commission shall be effective on the date and in the manner which
the Commnission shall prescribe. All regulations of the Commission shall be kept open in
convenient form for public inspection and examination at the Commission's office in La Paz and
in all of the Commission's Departmental offices during reasonable business hours.
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4.2 Award of Natural Gas Distribution Companv Concessions

A. On behalf of the State, the Commission shall, through a competitive bidding
process to be determined by the Commission consistent with existing law,
award concessions to distribution companies granting them the exclusive
right to serve particular geographical areas for the distribution of natural gas
in accordance with the provisions of this Natural Gas Statute. The
President and the Minister of Energy and Hydrocarbons shall confirm the
award as granted by the Commission by issuing a Supreme Resolution.

B . Any concession granted to a distribution company shall be based upon a
contract executed between the distribution company and the Commission on
behalf of the State. Any such concession contract shall be consistent with
the provisions of this Natural Gas Statute and the regulations issued by the
Commission hereunder, the public interest, the interest of consumers and
the interest of investors and it shall include, without limitation, the
following provisions:

(1) A term not exceeding twenty-five years;

(2) A plan for the development by the distribution company of natural
gas markets in its concession area;

(3) Provide sufficient guarantees to be determined by the Commission
for the performance of the concession contract;

(4) During the term of the concession contract, permit the training of
YPFB personnel and students graduated from the Bolivian
University and related to the hydrocarbons industry, as per the
conditions agreed upon in the concession contract;

(5) Provide for the employment of Bolivian personnel in accordance
with the provisions of the General Labor Law and related legal
provisions, and to observe the social security system in effect in
Bolivia; and

(6) Provide that the distribution company shall comply with and adopt
all the standards and procedures established by the qualified
authorities in order to prevent the contamination of the environment
and the modification of the ecological balance in the concession
areas.

C. A distribution company shall enjoy the guarantee of the State of the free
convertibility of its revenues resulting from the distribution and sale of
natural gas in the State as provided by applicable law.

D. The Commission is authorized to supervise and direct, on behalf of the
State, the allocation and disbursement of any loans or other funding
available through the State to distribution companies for the construction
and operation of natural gas distribution facilities in the State.
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E. The extension or replacement of a concession contract upon its expiration
shall occur as follows:

(1) Eighteen months before the expiration of the term of a concession
contract, the distribution company holding that contract shall have
the right to apply to the Commission to extend the term of the
existing concession contract or to propose a new concession
contract The Commission shall determine by order issued within
sixty days whether to extend the term of the existing concession
contract, accept the newly proposed concession contract or negotiate
the terms of a new concession contract.

(2) If, in its order, the Commission determines not to extend the term of
the existing concession contract or to execute a new concession
contract with the distribution company holding the existing
concession contract, then no later than twelve months before the
expiration of the term of the existing concession contract, the
Commission shall commence a competitive bidding process as set
forth in Section 4.2(A) above.

(3) If a new concession has not been awarded so as to take effect upon
the expiration of the term of the existing concession contract, then
the distribution company holding the existing concession contract
shall nonetheless be required to continue service; provided,
however, such obligation shall not extend more than twelve months
after the date of expiration of the term of the existing concession
contract.

F. A distribution company may assign its concession contract to another
distribution company, subject to the determination of the Commission that
such assignment is consistent with the provisions of this Natural Gas
Statute, the public interest, the interest of consumers and the interest of
investors.

G. The concession contract of a distribution company may be terminated only
in accordance with the terms of the concession contract.

4.3 Preparation of Commission Budget

A. On or before October 1 of each year, the Commission shall issue an order
setting forth a budget stating the reasonable and necessary costs and
expenses, including, without limitation, the compensation and expenses of
the Commissioners and the Directors, officers, agents, and other employees
of the Commission, that the Commission expects to incur in the following
State fiscal year ("prospective budget"). The Commission shall make its
order available to the public at its office in La Paz and at each Departmental
office.

B. An order issued by the Commission pursuant to Section 4.3(A) shall not be
subject to judicial review pursuant to Article VII of this Natural Gas Statute
or other law. Rather, within thirty days after the issuance of the
Commission's order, any interested person may apply to the Congress to
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review the Commission's prospective budget If the Congress determines
that the costs and expenses stated in the prospective budget are reasonable
and necessary for the Commission to carry out its duties and responsibilities
under this Natural Gas Statute during the next fiscal year, the Congress
shall approve the prospective budget as proposed by the Commission;
otherwise, the Congress shall modify the Commission's proposed budget
so that it reflects such reasonable and necessary operating costs and
expenses. In either event, the Commission shall operate under the
prospective budget as approved or modified by Congress.

4.4 Billings to Transportation Companies and Distribution Companies

A. Subject to Section 4.4(B) below, the Commission shall render a statement
to each transportation company and distribution company on or before
November 1 of each year stating the amount to be paid by each such
company to defray the costs and expenses of the Commission during the
following State fiscal year, which amount shall equal the product of the total
amount of the costs and expenses as stated in the Commission's prospective
budget as determined in accordance with Section 4.3(A) above, multiplied
by a fraction in which (1) the numerator is the gross operating revenues for
that transportation company or distribution company derived from its
operations in the last preceding calendar year, and (2) the denominator is
the total of the gross operating revenues derived from the operations of all
transportation companies and distribution companies in the State. The total
amount which may be billed to any transportation company or distribution
company under authority of this Section for any State fiscal year shall not be
less than $ , and shall not exceed _% of such company's gross
operating revenues derived from operations in the last preceding calendar
year. The amount of such bill shall be paid by each transportation company
and distribution company to the Commission on or before December 1 of
the same year.

B. If an appeal of a Commission order is filed in accordance with Section
4.3(B), then, pending action by the Congress to affirm or modify a
prospective budget under Section 4.3(B), the Commission shall not use its
prospective budget as the basis for calculating billing statements to
transportation companies and distribution companies under Section 4.4(A);
rather, the Commission shall utilize the budget in effect for the fiscal year in
which the Commission issued its order setting forth such prospective
budget to calculate the billing statements. The Commission shall issue such
billing statements as soon as practicable after an appeal of the Commission's
order is filed, and each transportation company and distribution company
shall pay such billing statements within thirty days after receipt. Within
thirty days after the Congress approves or modifies the prospective budget
as proposed by the Commission, the Commission shall, if necessary,
calculate and send to each transportation company and distribution company
a billing statement calculated in accordance with Section 4.4(A), based upon
the prospective budget as approved or modified by Congress. In such
billing statements, the Commission shall state the amount due and payable
by, or the amount standing to the credit of, each transportation company or
distribution company. Any amount owing by any transportation company
or distribution company shall be paid not later than thirty days following the
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date such statement is received. Any amount standing to the credit of a
transportation company or distribution company shall be applied as a credit
against any succeeding payment due.

C. During the course of any State fiscal year, if the Commission determines
that it underestimated the costs and expenses it would incur during that year,
the Commission may issue an order increasing the estimated costs and
expenses of the Commission for that year. In such case, revised bills shall
be sent to each transportation company and distribution company.

D. On or before February 15 of each year, the Commission shall compute the
actual costs and expenses of the Commission for the preceding State fiscal
year and, after deducting the amounts recovered pursuant to Section 4.4(B)
and (C) above, shall, on or before March 1, send to each transportation
company and distribution company affected thereby a statement setting forth
the amount due and payable by, or the amount standing to the credit of,
such transportation company or distribution company. Any amount owing
by any transportation company or distribution company shall be paid not
later than thirty days following the date such statement is received. Any
such amount standing to the credit of any transportation company or
distribution company shall be applied as a credit against any succeeding
payment due.

E. All fees collected under the provisions of this Natural Gas Statute, including
this Section 4.4, shall be remitted by the Commission to the State Treasury
not later than the next business day following receipt thereof.

4.5 Delegation of Duties to Directors

A. The Commission shall appoint a Director of the Department for the
Commission to serve in each Department of the State. The eligibility
requirements of a Director shall be the same as those for a Commissioner as
set forth in Section 3.3 of this Natural Gas Statute. Each Director shall
serve in the capacity as Director for such period as determined by the
Commission.

B. The Commission may, in its discretion, delegate to the Directors the
following powers and duties, which shall be exercised in accordance with
regulations to be issued by the Commission:

(1) Each Director shall have the power to take appropriate action and to
issue appropriate orders on the following types of uncontested
applications for authorizations or amendments thereto:

(a) Applications for authorization to construct, acquire and
operate facilities within that Director's Department that have
a construction or acquisition cost of less than $25,000;

(b) Applications to abandon facilities or services in the
Director's Department involving customers that have agreed
to the abandonment; and
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(c) Such other uncontested applications as may be referred to a
Director by the Commission.

(2) Directors are authorized to perform such enforcement activities as
are delegated to them by the Commission, provided that no Director
shall be authorized to assess fines or penalties in excess of $500.

(3) At the request of the Commission, a Director shall conduct hearings
in connection with any matter within the Commission's jurisdiction
under this Natural Gas Statute and to issue, at the Commission's
request and for the Commission's consideration, a proposed
decision on the issues presented in any such hearing. In conducting
any hearing on behalf of the Commission, the Director shall follow
the applicable requirements of Article VI of this Statute and the
Commission's regulations.

C. Any action taken by a Director shall be memorialized in a written order
issued, signed and dated by such Director. All such orders may be appealed
to the Commission in accordance with the following procedures:

(1) The appellant must file its notice of appeal with the Commission no
later than ten (10) days after the date of the Director's order, and pay
the filing fee in an amount to be determined by the Commission.
Every notice of appeal shall identify the order of the Director from
which the appeal is taken. The appellant shall serve a copy of the
notice of appeal upon the Director who issued the order, as well as
all parties of record in the proceeding before the Director.

(2) The Director's order shall not be suspended during the pendency of
the appeal, unless the Commission determines otherwise.

(3) The Commission shall have the power to order additional
proceedings on the subject of the appeal, including, without
limitation, hearings. The Commission shall have the power to
affirm, vacate or modify the order of the Director in whole or in
part. The Commission's order on an appeal from the order of a
Director issued under Sections 4.5(B)(1) or (2) above shall be final
and nonappealable. The Commission's order on an appeal from an
order of a Director proposing a decision under Section 4.5(B)(3)
above shall be fully appealable under Article VII of this Natural Gas
Statute.

4.6 Reports to the President

On or before the first day of March of each year, the Commission, through
the Chairman, shall submit to the President and the Congress, a report on the
Commission's activities for the preceding year and the activities of all transportation
companies and distribution companies of the State during such year. The Commission's
report may include such suggestions that the Commission deems appropriate for the best
interests of the State, including the protection of consumers and investors, and the
encouragement and development of the natural gas industry within the State.
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4.7 Meters

A. The Commission shall prescribe reasonable regulations and uniform
standards for all meters and other devices for the measurement of natural
gas, with which transportation companies, distribution companies and
consumers shall comply. Such regulations shall include, without limitation,
appropriate pressure and temperature requirements.

B . The Commission shall adopt regulations and standards to secure the
accuracy of all meters and other devices for measurement of natural gas
service, and the Commission may examine and test any and all such meters
and other devices pursuant to such regulations as it may prescribe. At all
inspections and tests made pursuant to a complaint, representatives of the
transportation company, distribution company or consumer complained of
and of the complainant may be present.

4.8 Authoritv to Enter Premises

The Commission and its officers and employees, in accordance with
applicable law and after reasonable notice to the transportation company, distribution
company or consumer may enter upon any premises occupied by such transportation
company or distribution company or consumer for the purpose of making examinations and
tests and exercising any power provided for in this Natural Gas Statute, and may set up and
use on such premises any apparatus and appliances necessary therefor. Such transportation
company, distribution company or consumer shall not unreasonably withhold any consent
that may be required under applicable law for such entry and shall have the right to be
represented at the making of such examination, tests and inspections, and shall be given
sufficient time before the making thereof to secure the presence of a representative of its
selection.

4.9 Safety Rules and Regulations: Other Operational Regulations

A. The Commission shall issue and enforce such reasonable regulations as may
be required to protect consumers of natural gas from damage to their
persons or property through the construction or operation of the pipelines,
compressors, appliances and other facilities and equipment of transportation
companies, distribution companies and natural gas consumers or through
the use of defective natural gas appliances or equipment, or improper
installation thereof. Such regulations shall include, without limitation,
periodic inspection and testing of the pipelines, compressors and other
facilities of transportation companies, distribution companies and
consumers. The Commission shall have the power to require
discontinuance by a transportation company, a distribution company or
consumer of the use of any defective appliance or equipment or the removal
forthwith of any unsafe condition incident to the transportation, distribution
and consumption of natural gas.

B. The Commission shall issue and enforce such reasonable regulations as may
be required to ensure the standard quality of gas and service with respect to,
without limitation, heat content, odor, pressure or presence of foreign
matter in the gas.
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V. Transportation Companies and Distribution Companies: Organization:
Powers: Duties and Restrictions

5.1 Organization

A. The distribution of natural gas may be performed only by private juridical
persons, domestic or foreign, organized in accordance with applicable law,
except that YPFB may, after application to and authorization from the
Commission, perform transportation, distribution and sales services to
consumers not located within the area of concession granted to a distribution
company under Section 4.2 of this Natural Gas Statute.

B . The transportation of natural gas may be performed by any juridicial person,
domestic or foreign, organized in accordance with applicable law.

5.2 Foreign Persons: Powers

For purposes of the transportation and distribution of natural gas in the
State, foreign persons that are duly qualified to do business in the State shall have the same
rights and privileges as domestic persons of like character, provided that such foreign
persons shall establish a domicile and designate a legal representative in the State and waive
any claims via diplomatic channels.

5.3 Consolidations. Mergers. Acquisitions: Consent of Commission

A. With the express authorization of the Commission, but not otherwise, and
subject to Section 5. 1(A) above, any two or more transportation companies
or distribution companies may consolidate or merge with each other so as to
form a new concern, and/or any transportation company or distribution
company may acquire the ownership in whole or in part of any other
transportation company or distribution company.

B . Application for authorization to accomplish a consolidation, merger or
acquisition as contemplated in this Section 5.3 shall be made to the
Commission by the affected companies by written petition containing a
concise statement of the parties affected, the proposed transaction, the
reason therefor and such other information as may reasonably be required
by the Commission. Upon the filing of such application, the Commission
shall promptly investigate the same, with such hearing and upon such notice
as the Commission may prescribe, and unless the Commission shall find
that the proposed transaction is unlawful or is inconsistent with this Natural
Gas Statute or the public interest, it shall give its consent and approval by
written order.

5.4 Authorization for Construction of Initial Facilities by Distribution
Companies

The authority to construct initial facilities by a distribution company shall be
stated in the concession contract.
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5.5 Authorization for Construction and Operation of Facilities bv
Transportation Companies and of Additional Facilities bv
Distribution Companies

A. No transportation company shall begin the construction or operation of any
natural gas pipeline or related facilities, or of any expansion or extension
thereof, without first obtaining from the Commission a certificate that the
public convenience and necessity require or will require such construction
or operation.

B. No distribution company shall begin the construction or operation of any
natural gas pipeline or related facilities, or of any expansion or extension
thereof, other than those facilities and operations authorized in the
distribution company's concession contract, without first obtaining a
certificate of public convenience and necessity from the Commission that the
public convenience and necessity require or will require such construction
or operation.

C. Notwithstanding any other provision of this Natural Gas Statute, or any
privilege granted hereunder, if any transportation company or distribution
company, in constructing or extending its pipelines, plants or system,
unreasonably interferes or is about unreasonably to interfere with the service
or system of any other transportation company or distribution company, the
Commission on complaint of the transportation company or distribution
company claiming to be injuriously affected, may, after hearing and giving
due regard to public convenience and necessity, make such order and
prescribe such terms and conditions in harmony with this Natural Gas
Statute as are just and reasonable so as to provide for the construction,
development and extension of facilities without unnecessary duplication and
economic waste.

D. Location; Liniitations: In considering the issuance of any application
for a certificate of public convenience and necessity under this Section 5.5,
the Commission shall consider any adverse effect upon the environment and
upon the quality of life of the people of the State which may occur due to
plants, facilities and pipelines needed to supply present and future natural
gas services. It is recognized that such plants, pipelines and facilities will
be needed to meet growing demands for natural gas services and cannot be
built without in some way affecting the physical environment where these
plants, facilities and pipelines are located. The Commission shall approve
the proposed location of natural gas pipelines, compressors and other
facilities of a transportation company unless the Commission finds that the
location will unduly impair important environmental values.

E. Authority Exercised: A certificate of convenience and necessity issued
under this Section 5.5 shall remain in full force and effect for the period
designated by the Commission unless such authority is modified after
application by the transportation company or distribution company and upon
order of the Commission after hearing.

F. Certificates; Application; Issuance: Every applicant for a certificate
of public convenience and necessity under this Section 5.5 shall give such
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reasonable public notice of its application as the Commission may require
and shall file in the office of the Commission the evidence supporting such
application as shall be required by the Commission.

The Commission shall have power, after hearing, to issue said certificate, as
prayed for, or to refuse to issue the same, or to issue it for the construction
or operation of a portion only of the contemplated facility, pipeline, plant or
system, or extension thereof, or for the partial exercise of the rights
requested in the application. Said certificates shall include such terms and
conditions in harmony with the Natural Gas Statute as in the Commission's
judgment the public convenience and necessity may require.

G. Whenever a transportation company or distribution company is engaged or
is about to engage in construction or operation without having secured a
certificate of public convenience and necessity as required by the provisions
of this Section 5.5, any interested person may file a complaint with the
Commission. The Commission may, with or without notice, make its order
requiring the transportation company complained of to cease and desist from
such construction or operation until the Commission makes and files its
decision on said complaint or until the further order of the Commission.
The Commission may after hearing, after reasonable notice, make such
order and prescribe such terms and conditions consistent with this Natural
Gas Statute, as are just and reasonable.

5.6 Expropriation of Public or Private Property: Easements

A. The expropriation or temporary occupation of public or private lands and the
setting up of easements on said lands are hereby declared of public utility
when required for the construction and operation of the facilities of
transportation companies and distribution companies, in accordance with
this Section 5.6.

B. The procedures for the expropriation or temporary occupation of lands and
for the setting up of easements as provided in this Section 5.6 shall not
apply to rural and urban housing and their adjoining facilities, cemeteries,
roads, railroads, airports and any other structure and building, public or
private, meeting the conditions of permanency and stability. Such
procedures shall be determined under applicable municipal law.

C. As and whenever necessary for their activities and operations, transportation
companies and distribution companies shall be entitled:

(1) To expropriate and to temporarily occupy privately owned rural
lands and public rural and urban lands free of charge, provided that,
if there are improvements built by private parties on said lands, the
transportation company or distribution company shall compensate
the property owner in accordance with Section 5.6(D), and in the
case of privately owned urban land, the payment of compensation
shall be required in accordance with Section 5.6(D), even if there are
no improvements on the lands;
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(2) To utilize all the materials and elements found in the area where the
works are executed, compensating the parties having incuTred any
proven economic damages; and

(3) To occupy a maximum width of twenty-five meters along the length
of the oil pipelines, gas pipelines and multiple-product pipelines of
YPFB, and said width may be extended to both sides or to only one
side of the line, as required by the operating needs of the
transportation company or distribution company.

D. The compensation that is required to be paid in this Section 5.6 for
expropriations, temporary occupation or for the setting up of easements
shall preferably be determined by mutual agreement of the parties. In the
absence of agreement, however, the following procedures shall apply:

(1) Any of said parties may apply to the Commission for a
determination of the appropriate amount of compensation,
requesting the setting of a day and time for a hearing. The
Commission shall schedule a hearing to be commenced within thirty
days after receipt of such application, and the Commission shall give
interested parties at least fifteen days' notice of such hearing.

(2) During the hearing provided in Section 5.6(D)(1), the Commission
may order a visual inspection and the appointment of expert
appraisers by the parties, and any other measure considered to be
necessary to determine the appropriate compensation for the
expropriation or temporary occupation of property or for the setting
up of an easement.

(3) If the experts named by the parties cannot reach agreement on the
amount of compensation, the Commission shall then appoint a third
expert, the expense of which shall be shared equally by the parties,
to recommend the amount of the compensation. When determining
the amount of compensation, the profits earned by the property
owner from the subject property, as well as the value of the affected
property, shall be taken into consideration. The Commission's
expert shall issue a written decision recommending the appropriate
amount of compensation, and shall serve each party with a copy of
his decision.

(4) Within fifteen days from the date of notification of the decision of
the Commission's expert, the parties may file an appeal of the
decision with the Commission. The Commission, after receiving
the appeal, shall issue its order confrming or modifying its expert's
decision.

(5) The transportation company or distribution company shall pay to the
property owner the compensation established by the order of the
Commission set within ninety days from the issuance of the
Commission's order confirming the appropriate amount of
compensation.



-88-
ANNEX 4
Page 20 of 30

E. In addition to any compensation determined to be appropriate pursuant to
Section 5.6(D), the transportation company or local distribution company
shall repair, or compensate the property owner for, any proven damages
caused by the transportation company or distribution company's activities
on the subject property.

F. The transportation company or distribution company shall be allowed access
to all of its pipelines, compressors and other facilities as necessary for the
construction, operation, repair and maintenance of its facilities, and the
construction, operation, repair and maintenance of the facilities of
transportation companies and distribution companies shall be subject to
applicable regulations of the Departments and Municipalities; provided,
however, that such regulations shall not unreasonably impair the exercise of
the powers and duties of a transportation company or distribution company
under this Natural Gas Statute.

5.7 Service

A. Transportation companies and distribution companies shall be required to
supply all reasonable demands for natural gas transportation and distribution
service on a nondiscriminatory and nonpreferential basis, pursuant to
contractual agreements consistent with this Natural Gas Statute and the
regulations of the Commission. Transportation companies shall be
prohibited from providing natural gas transportation service to minor
consumers within a concession area awarded to a distribution company
under Section 4.2 of this Natural Gas Statute.

B. Distribution companies shall supply all reasonable demands for natural gas
sales service. All suppliers shall be prohibited from the sale of natural gas
to minor consumers within a concession area awarded to a distribution
company under Section 4.2 of this Natural Gas Statute, except the
distribution company holding such concession. Any natural gas supplier
may sell natural gas to any major consumer, regardless of any concession
awarded to a distribution company.

C. Transportation companies and distribution companies shall comply with all
laws and regulations regarding the services they perform, and shall exercise
care to protect, the safety of the public in all matters, including
environmental matters.

D. No transportation company or distribution company shall abandon all or any
portion of its facilities subject to the jurisdiction of the Commission, or any
service rendered by means of such facilities, without first obtaining the
permission and approval of the Commission. The Commission shall grant
such permission and approval after notice and hearing, upon finding that the
continuation of service is unwarranted or that the present and future public
convenience and necessity do not otherwise require the continuation of the
service or use of the facilities. The temporary interruption of service due to
force majeure or ordinary discontinuance of service or use of facilities for
nonpayment of charges, nonuse or other reasons in the usual course of
business shall not be considered an abandonment for purposes of this
Section 5.7(D), provided that the Commission may issue such reasonable
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regulations as it deems necessary to protect the safety and health of minor
consumers that would result from concession of service.

5.8 Rates

The services provided by transportation companies and distribution
companies shall be offered at just and reasonable rates established in accordance with the
following principles:

A. The rates to be charged for the sale of natural gas to minor consumers and
the rates to be charged for transportation services provided by transportation
companies and for distribution services provided by distribution companies
shall be determined by the Commission consistent with the principles set
forth in this Natural Gas Statute, and pursuant to regulations established by
the Commission and, if applicable, a concession contract. The rates to be
charged for the sale of natural gas to major consumers shall not be subject to
regulation, but shall be freely subject to contractual negotiation.

B. All rates charged by any transportation company or distribution company
for the sale of natural gas to minor consumers or for the transportation or
distribution of natural gas, and all regulations affecting or pertaining to such
rates, shall be just and reasonable, and any such rate that is not just and
reasonable is hereby declared to be unlawful. In order to be just and
reasonable, the regulated rates charged by a transportation company or a
distribution company:

(1) Shall ensure the lowest reasonable cost to natural gas consumers
consistent with the security of supply;

(2) Shall afford transportation companies and distribution companies,
under prudent and economic management, an opportunity to collect
revenues sufficient to cover all proper operating expenses, taxes and
depreciation, and shall provide a reasonable rate of return on the net
valuation of their property that is:

(a) Related to the degree of efficient and satisfactory
performance of the companies in providing public services;

(b) Adequate to provide debt interest, dividends on the
companies' capital stock, if any, and a contribution to earned
surplus;

(c) Similar to the return in businesses having similar or
comparable risks;

(d) Sufficient to assure confidence in the financial condition of
the companies;

(e) Allow the companies to maintain and support their credit and
enable them to attract the capital necessary for the proper
discharge of their duties to serve the public interest; and
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(f) Flexible, so that the rate of return can vary with changes in
investment opportunities, money market conditions and
general business conditions.

C. The just and reasonable rates of transportation companies and distribution
companies may take into account reasonable differences in types and classes
of service.

D. Whenever the Commission, after a hearing had on its own motion or upon
the complaint of any consumer, finds that any rate or classification charged,
collected or made by any transportation company or distribution company
for the sale of natural gas to minor consumers or for the transportation or
distribution of natural gas, or that any regulation affecting or pertaining to
such rate or classification, is unjust, unreasonable, unduly discriminating or
preferential, then the Commission shall determine the just and reasonable
rate, classification or regulation to be in effect, and shall fix the same by
order.

5.9 Schedules

A. Under such rules and regulations as the Commission may prescribe, every
transportation company and distribution company subject to the jurisdiction
of the Commission shall file with the Commission, within such time and in
such form as the Commission may designate, schedules showing all
services provided and rates established by it and collected or enforced, or to
be collected or enforced. The Commission and each transportation
company and distribution company shall keep a copy of such schedules
open to public inspection under such rules and regulations as the
Commission may prescribe.

B. Schedules of services and rates filed by every transportation company and
distribution company shall set forth the classification of users and the rates
to be charged as to each classification.

C. No transportation company or distribution company shall directly or
indirectly, by any device whatsoever, or in any way, charge, demand,
collect or receive from any person a greater or lesser compensation for any
service rendered or to be rendered by such transportation company or
distribution company than that prescribed in the schedules of such
transportation company or distribution company then filed in the manner
provided in this Natural Gas Statute, nor shall any person receive or accept
any service from a transportation company or distribution company for a
compensation greater or lesser than that prescribed in such schedules.

5.10 Change in Rates

A. Unless the Commission otherwise orders, no transportation company or
distribution company shall make any change in any rate except after thirty
days' notice to the Commission, which notice shall plainly state the changes
proposed to be made in the rates then in effect and the time when the
changed rates are proposed to go into effect. The transportation company or
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distribution company shall also give such notice of the proposed changes to
other interested persons as the Commission in its discretion may direct. All
proposed changes shall be shown by filing new schedules which shall be
kept open to public inspection. The Commission for good cause shown
may allow changes in rates without requiring the thirty days' notice, under
such conditions as it may prescribe.

B. Whenever there is filed with the Commission by any transportation
company or distribution company any schedule proposing a new rate or
rates, the Commission may, either upon complaint or upon its own
initiative, upon reasonable notice, commence a hearing concerning the
lawfulness of such rate or rates. At any such hearing involving an increase
in rates subject to regulation under this Natural Gas Statute, the burden of
proof to show that the increased rate or charge is just and reasonable shall
be upon the transportation company or distribution company seeking the
increased rate. Pending such hearing and the decision thereto, the
Commission shall suspend the operation of such rate or rates before they
become effective but not for a longer initial period than sixty days beyond
the time when such rate or rates would otherwise go into effect, unless the
Commission shall find that a longer time will be required, in which case the
Commission may extend the period for an additional ninety days; provided,
however, that the Commission may permit the transportation company or
distribution company to make effective without suspension any portion of
the change which the Commission may determine to be proper under the
circumstances. Notwithstanding any order of suspension, the
transportation company or distribution company may put such suspended
rate or rates into effect at the expiration of the initial suspension period by
filing with the Commission its undertaking, secured by its bond, to refund
to the persons entitled thereto the amount, if any, finally determined to be
excessive. The bond, in terms, amount and sureties, shall be subject to the
Commission's approval. There may be substituted for such bond other
arrangements satisfactory to the Commission for the protection of the parties
interested.

C. If, after such hearing, the Commission finds any such proposed rate or rates
to be unjust, unreasonable or in any way in violation of law, the
Commission shall determine the just and reasonable rate or rates to be
charged by the transportation company or distribution company for the
service in question and shall fix the same by order to be served upon the
transportation company or distribution company. The Commission by its
order shall direct the transportation company or distribution company to file
the new rates respecting such service which are no greater than those
determined by the Commission in its order to be just and reasonable. Such
rate or rates shall thereafter be observed until changed, as provided by this
Natural Gas Statute.

D. If, during a period of suspension, a transportation company or distribution
company collects rates subsequently determined to be in excess of a just and
reasonable, lawful rate, then the transportation company or distribution
company shall refund the overcharges to its customers that paid an
excessive rate. If the transportation company or distribution company fails
to make refund within thirty days after final determination of just and
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reasonable rates or within such additional period of time as may be allowed
by the Commission for good cause shown, any person entitled to such
refund may sue therefor in any court of the State of competent jurisdiction
and be entitled to recover, in addition to the amount of the refund due, all
court costs, but no suit may be maintained for that purpose unless instituted
within one year after such final determination. Any number of persons
entitled to such refund may join as plaintiffs and recover their several claims
in a single action, in which action the court shall render a judgment severally
for each plaintiff as his interest may appear.

5.11 Discrimination

No transportation company or distribution company shall, as to rates or
services, make or grant any unreasonable preference or advantage to any corporation or
person within any classification, or subject any person within any classification to any
unreasonable prejudice or disadvantage. No transportation company or distribution
company shall establish and maintain any unreasonable differences as to rates of service
either as between localities or as between classes of service.

5.12 Anticompetitive Practices

Transportation companies and distribution companies shall be forbidden
from engaging in unfair competition as determined under applicable law.

5.13 Regulatory Fees

A. Each transportation company and distribution company doing business in
the State and subject to the control and jurisdiction of the Commission shall
pay annually to the State a fee to defray the costs and expenses of the
Commission in accordance with Section 4.4 of this Natural Gas Statute.

B. Payments as provided in this Natural Gas Statute shall be obligatory upon
all transportation companies and distribution companies subject to the
Natural Gas Statute in the amounts provided, and upon the failure, neglect
or refusal of any transportation company or distribution company to so pay,
and from the due date of the delinquency, there shall be added to the amount
due by the transportation company or distribution company interest at the
rate of - percent (%) per month until paid, and the Commission, in
the name of the State, shall bring suit to collect the same.

5.14 Taxes

A fee paid pursuant to Section 5.13 above shall be paid in addition to any
and all applicable property, franchise, license, intangible and other taxes, fees and charges
now or hereafter provided by law.

5.15 Office. Books and Records: Report

A. The Commission by order may require any transportation company or
distribution company, or any officer or agent thereof, to produce within the
State or provide access to, at such reasonable time and place as it may
designate, any books, records, accounts or documents kept in any office or
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place within or without the State, or certified copies thereof, whenever the
production thereof is reasonably required and pertinent to any matter under
investigation before the Commission, in order that an examination thereof
may be made by the Commission or by any authorized person employed by
the Commission.

B. Every transportation company and distribution company, when and as
required by the Commission, shall file with the Commission such annual
report and such other information as the Commission may reasonably
require.

VI. Administrative Procedure

6.1 Investigations

The Commission may investigate any facts, conditions, practices, or matters
which it may find necessary or proper in order to determine whether any person has
violated or is about to violate any provision of this Natural Gas Statute or any regulation, or
order hereunder, or any concession contract, or to aid in the enforcement of the provisions
of this Natural Gas Statute or a concession contract or in prescribing regulations hereunder,
or in obtaining information to serve as a basis for recommending further legislation to the
Congress. The Commission may institute such hearings as it determines to be necessary as
a result of such investigations.

6.2 Complaints: Hearing by Commission

A. If the Commission believes, either as a result of its own investigation or
upon a complaint made and filed by any person or party affected, that any
service provided or proposed to be provided by any transportation company
or any distribution company is in any respect inconsistent with the
provisions of this Natural Gas Statute, any order or regulation of the
Commission or a concession contract, the Commission may proceed to hold
such hearings as it may deem necessary or appropriate; but no such hearing
shall be had without notice, and no order affecting the service at issue shall
be entered by the Commission without a hearing and notice thereof.

B. Any person, transportation company or distribution company may file a
complaint as to any matter within the provisions of this Natural Gas Statute
or any order or regulation of the Commission affecting it. If the
Commission finds probable cause for said complaint, it shall proceed to
hold such hearing as it may deem necessary or appropriate.

6.3 Other Hearings

The Commission may, in addition to the hearings specifically provided by
this Natural Gas Statute, conduct such other hearings as may be required in the
administration of the powers and duties conferred upon it by this Natural Gas Statute.
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6.4 Notice of Investigations and Hearings to Be Given: Hearings to Be
Public

A. Whenever the Commission shall determine that an investigation or hearing
is necessary or appropriate, the Commission shall issue an order setting
forth the specifications of the matters to be considered in such investigation
or hearing. A copy of the complaint or a copy of the specifications filed by
the Commission as basis for said investigation or hearing shall be served
upon the persons, transportation company or distribution company
interested. All hearings shall be held at the main offices of the Commission,
or at such other place in the State as the Commission may designate as
satisfying the public convenience and necessity, giving consideration to the
location and residence of the interested parties.

B. Before proceeding to hold any hearing, the Commission shall give
interested persons at least twenty days' notice of the time and place of the
hearing, and all interested parties shall be entitled to be heard, through
themselves or their counsel. All hearings held by the Commission shall be
public.

6.5 Decisions

After the conclusion of any hearing, the Commission shall make and file in
the public records of the Commission its findings of fact and order. The findings of fact
shall consist only of such ultimate facts as are necessary to determine the controverted
questions presented by the proceeding. The order of the Commission shall be based upon
said findings of fact, and a copy of the findings of fact and of the order shall be served
upon all interested persons in person or at their legal domiciles. Said order shall take effect
and become operative fifteen days after the issuance thereof, unless otherwise provided in
such order. If an order cannot in the judgment of the Commission be complied with within
fifteen days, the Commission may grant and prescribe such additional time as in its
judgment is reasonably necessary to comply therewith, and may, on application and for
good cause shown, extend the time for compliance fixed in its order.

6.6 Record of Proceedings

A full and complete record of all proceedings before the Commission on any
hearing held, and all testimony therein, shall be adopted by the Commission.

6.7 Rebearing

After an order or decision has been made by the Commission, any party to
the proceedings may, within fifteen days after the entry of the order or decision, apply for a
rehearing in respect of any matters determined in said proceedings and specified in the
application for hearing, and the Commission may grant and hold such rehearing on said
matters. The Commission shall either grant or refuse an application for rehearing within
ten days after the application therefor is filed in the office of the Commission; and a failure
by the Commission to act upon such application within that period shall be deemed a
refusal thereof. If the application be granted, the Commission's order shall be deemed
vacated, and the Commission shall enter a new order after the rehearing shall have been
concluded.
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VII. Review of Orders of the Commission

7.1 Right of ADDeal

After an application for rehearing of a Commission order has been refused
or deemed refused, any party to any proceeding before the Commission may file a notice of
appeal in the Superior District Court asking for a review of the Commission's final orders
therein, except as otherwise provided in this Natural Gas Statute. A notice of appeal must
be filed within thirty days after the application for rehearing has been refused or deemed
refused. Every notice of appeal shall name the Commission as appellee and shall identify
the order from which the appeal is taken. Any person whose rights may be directly
affected by the appeal may appear and become a party before the Court.

7.2 Notice to the Commission

Upon the filing of a notice of appeal, the appellant shall cause a copy thereof
to be served upon the Commission and parties of record in the proceeding before the
Commission in the manner prescribed by regulations to be issued by the Commission.
Within thirty days after service of the notice of appeal or such further time as the Superior
District Court for good cause may specify, the Commission shall certify to the Superior
District Court the record of the testimony taken before the Commission and all exhibits
offered or received in evidence at the hearing before the Commission, and all pleadings,
findings, conclusions, orders and opinions, or certified copies thereof, made and entered
in, or in connection with, the hearing before the Commission; provided, however, that the
parties and the Commission may stipulate that a specified portion only of the testimony
taken at the hearing before the Commission shall be certified to the Superior District Court
for review on appeal.

7.3 A Dieal on the Record

The appeal shall be heard on the record made before the Commission, and
the Superior District Court shall not permit the introduction of new evidence addressed to
any of the issues presented at the hearing before the Commission.

7.4 Burden of Showing that the Order is Unreasonable or Unlawful

The burden shall be on the party appealing to show that the order appealed
from is inconsistent with this Natural Gas Statute or otherwise unlawful, or that the order
was issued in an arbitrary or capricious manner.

7.5 Decision on Appeal

The Superior District Court shall have no power to modify the action or
order appealed from, but shall either affirm or annul and vacate the same. The Superior
District Court shall annul and vacate the order complained of only if the court determines
that the order is inconsistent with this Natural Gas Statute or otherwise unlawful, or that the
order was issued in an arbitrary or capricious manner. Proceedings in the Superior District
Court shall be governed by the provisions of this Natural Gas Statute and by the Rules of
the Civil Procedure Code, if applicable. The decision of the Superior District Court on an
appeal of a Commission order shall be final and nonappealable.
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7.6 Sulerior District Court May Stay or SusDend Order of the
Commission Pending Anpeal

The pendency of an appeal shall not of itself stay or suspend the operation
of an order of the Commission, but during the pendency of such proceedings, the Superior
District Court in its discretion may stay or suspend, in whole or in part, the operation of the
Commission's order on such terms as it deems just. If the Superior District Court stays or
suspends the operation of an order of the Commission pending a review of the order, the
Court may require the party seeking the stay or suspension to secure the other parties
against loss due to the delay in the enforcement of the order, in case the order on appeal is
affirmed, in such amount and in such forrn as the Superior District Court shall direct.

Vm. Enforcement

8.1 Iniunction and Mandamus

A. Whenever the Commission believes that any person, transportation
company or distribution company is failing or omitting or is about to fail or
omit to do anything required of it by this Natural Gas Statute, any order or
regulation of the Commission, or any concession contract, or is doing or is
about to do anything, or is permitting or is about to permit anything to be
done, contrary to or in violation of this Natural Gas Statute, any order or
regulation of the Commission, or any concession contract, the Commission
may commence a judicial action or proceeding in the appropriate court of the
State in the name of the State for the purpose of having such violations or
threatened violations stopped and prevented either by mandamus or
injunction.

B. Upon the filing of such petition, it shall thereupon be the duty of the court to
specify a time, not exceeding thirty days after service of a copy of the
petition on the affected parties, within which the person, transportation
company or distribution company complained of must answer, and in the
meantime said person, transportation company or distribution company
may, for good cause shown, be restrained. In case of default, the court
shall immediately inquire into the facts and circumstances of the case. Such
persons as the court may deem necessary or proper to be joined as parties,
in order to make its judgment, order or writ effective, may be joined as
parties.

C. The final judgment in any such action or proceeding shall either dismiss the
action or proceeding or direct that the writ of mandamus or injunction issue
or be made permanent as prayed for in the petition, or in such modified or
other form as will afford appropriate relief. An appeal may be taken as in
other civil actions.

8.2 Actions Against Commission

In case the Commission or its Commissioners undertake to act in excess of
their jurisdiction and authority conferred under this Natural Gas Statute, or in case the
Commission or its Commissioners shall undertake to exercise rights or privileges not
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conferred upon the Commission by this Natural Gas Statute or by law, or in case the
Commission or its Commissioners shall fail or refuse in the performance of any duties or
obligations imposed upon the Commission by the terms of this Natural Gas Statute, then
the person interested or whose rights are affected may bring suit by mandamus,
prohibition, injunction or other appropriate remedy against the Commission to compel
performance of the duties and obligations imposed upon the Commission by this Natural
Gas Statute, or to restrain the Commission and its members from the exercise of
jurisdiction not conferred by this Natural Gas Statute. Any such action shall be brought
against the Commission in the Superior District CourL Any judgment or decree entered
against the Commission shall be binding upon the Commission and each Commissioner.

8.3 Actions Preferred

All actions and proceedings under this Natural Gas Statute, and all actions
or proceedings to which the Commission may be a party, and in which any question arises
under this Natural Gas Statute, or under or concerning any order of decision of the
Commission, shall be preferred over all other civil causes irrespective of position on the
calendar of the Court.

8.4 Violation of Orders

Any person that violates any provision of this Natural Gas Statute or that
fails, omits or neglects to obey, observe or comply with any lawful order, or any part or
provision thereof, of the Commission shall be subject to a penalty to be determined in
accordance with a schedule of violations and corresponding penalties to be established by
the Commission in regulations, taking into consideration the effect of each violation upon
the public transportation companies, distribution companies or any other person affected by
the violation.

8.5 Penalties Cumulative

All monetary penalties accruing under this Natural Gas Statute shall be
cumulative, and a suit for the recovery of one penalty shall not be a bar to or affect the
recovery of any other penalty or forfeiture or be a bar to any civil or criminal prosecution or
other action against any person, transportation company, distribution company or any
officer, director, agent or employee thereof, under the Governmental Administrative
System Law or other applicable law.

8.6 Action to Recover Penalties

Actions to recover penalties under this Natural Gas Statute shall be brought
in the name of the State in the appropriate court.

IX. Transitorv Article

9.1 Sales of Natural Gas to Major Consumers

A. The purpose of this Section 9.1 is to recognize that reasonable incentives are
necessary initially to attract capital investment in the business of
transportation companies and distribution companies. Accordingly,
notwithstanding any provision of this Natural Gas Statute to the contrary,
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the provisions of this Article shall govern the regulation and operations of
transportation companies and distribution companies as specified in this
Article.

B . Notwithstanding any contrary provision in this Natural Gas Statute, no
transportation company shall provide natural gas transportation or sales
services to any major consumer in a geographical area subject to a
concession awarded to a distribution company under Section 4.2 of this
Natural Gas Statute. This prohibition on competition by transportation
companies for transportation and sales services to major consumers within a
concession area shall continue in effect until the earlier of (1) such time as
the distribution company holding such concession shall realize a rate of
return on the net valuation of its property equal to -, or (2)
years.

9.2 Funding of the Commission During the State's Fiscal Year in Which
This Natural Gas Statute Takes Effect

As soon as practical after the effective date of this Natural Gas Statute, the
Commission shall prepare and submit to the President for approval by Supreme Decree a
budget stating the reasonable and necessary expenses, including, without limitation, the
compensation and expenses of the Commissioners and the Directors, officers, agents and
other employees of the Commission, that the Commission expects to incur in the operations
of the Commission during the balance of the State's fiscal year in which this Statute
becomes effective. Upon consideration and approval of the Commission's budget by the
President by Supreme Decree, the President shall designate the source of funds that shall be
used to pay the costs and expenses of the Commission during the first fiscal year of its
operations. The procedures set forth in Sections 4.3 and 4.4 of this Natural Gas Statute
shall thereafter determine the Commission's budget and the payment by transportation and
distribution companies of the Commission's costs and expenses.

9.3 Existing Distribution Companies

As of the effective date of this Natural Gas Statute, any person performing
the distribution of natural gas in the State shall be required to comply with the provisions of
this Natural Gas Statute.

9.4 OhrSaue

To the extent that any provision of this Natural Gas Statute conflicts with,
or addresses issues that are addressed by, other statutes in effect upon the effective date of
this Statute, the provisions of this Natural Gas Statute shall prevail and shall supersede
such other statute. To the extent that the powers and duties granted to the President, the
Minister of Energy and Hydrocarbons, the Commission or other public official, or to
transportation companies or distribution companies, in this Natural Gas Statute duplicates
or conflicts with the powers and duties granted other public officials or transportation
companies or distribution companies under another statute, the provisions of this Natural
Gas Statute shall prevail and supersede the provisions of such other statute.
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GAS DISTRIBUTION ECONOMIC EVALUATION

1. The economic analysis has been carried out for the towns of La Paz
(including El Alto and Viacha), Santa Cruz (including Camiri), and Cochabamba. These
cities account for 75% of the total potential residential, commercial, and industrial
consumers identified by YPFB.

A. Assumptions

Gas Consumption

2. Residential gas consumption has been assumed to be 1 cubic meter/day (35.3
CFD) per household in the Base Case. This figure is below survey results for La Paz and
Santa Cruz, but takes into account the experience of gas distribution in similar cities in other
countries. It is assumed that 50% of households will use gas for water heating (which will
involve the purchase of new heaters because there are few Liquified Petroleum Gas (LPG)
heaters which can be converted).

3. Commercial consumption has been assumed to be 42.5 cubic meters/day
(1,500 CFD) in accordance with survey results from YPFB. Industrial consumption
figures also reflect YPFB experience.

4. No allowance has been made in the figures for space heating in La Paz
(where winter temperatures are relatively low). Although space heating is not widespread,
it is nonetheless practiced sporadically in at least 40% of households and in a few
commercial premises.

Number of Consumers

5. The number of consumers has been taken from YPFB's plan, assuming that
the full potential penetration will be reached within ten years. This is a more rapid rate of
penetration than assumed by YPFB, whose assumptions are based on a relatively gradual
rate of investment. It is assumed that funds could be available from external resources to
build the network more rapidly.

Total Potential Consumers in Year 10

Residential Commercial Industrial*

La Paz 108,000 1,000 94

Santa Cruz 76,300 1,960 258

Cochabamba 48,520 2,195 220

* Excludes existing consumers.
Source: Mission estimates
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Fuel Substitution

6. In the absence of full details about the potential for substitution of other
fuels, the Base Case assumes that all fuel displaced in the residential and commercial
sectors is LPG. In the industrial sector, substitution of 5% LPG, 47.5% gas oil, and
47.5% fuel oil is assumed.

7. Survey results show that residential users use electricity for cooking in 35%
of homes in La Paz, and that 70% of homes have electric water heating. The potential for
substitution of these electric appliances by gas appliances is uncertain. Gas is most likely
to substitute for these appliances in new homes.

8. In the commercial sector, survey results suggest a significant use of gas oil,
kerosene and fuel oil for water heating, cooking, baking, and so on. However, no overall
fuel usage figures are available.

9. A sensitivity assuming an alternative fuel displacement pattern for residential
and commercial distribution has been run (see below).

Fuel Pricel

10. Displaced fuels have been valued at border prices using 1990 base prices.

11. The prices for oil products reflect the assumption that Bolivia will be a net
importer of petroleum products in the long term.

12. In order to capture the anticipated future path of oil prices, the project has
been assumed to start in 1992, with first gas consumption in 1993. Product prices are
assumed to track the World Bank's forecast of crude oil prices from 1990 onwards.

13. For electricity (substituted in the residential sector in a sensitivity) a Long
Run Marginal Cost (LRMC) of US$0.069/kwh has been used. This figure is taken from
the 1987 ESMAP Report "Basis for the Formulation of a National Energy Plan."

Border Prices-Products Delivered to La Paz, 1990 (US$/ton)

LPG Gas Oil Fuel Oil

BarderPrice 230 205 135

bIland Transportaion
& Distribution 130* 30 25

Final Consumer Cost 360 235 160

* Reflects costs of transport, bottling, and distribution.
Source: Mission estimates
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Gas Cost

14. The economic cost of gas has been assumed to be made up of the LRMC of
production and a Depletion Allowance. This cost assumption is based upon calculations
undertaken for the Puerto Suarez power export project. The Depletion Allowance indicates
the future cost of providing substitutes for natural gas consumed today, and is based upon
a projection of gas supply and demand discussed with YPFB. The Depletion Allowance is
based upon gas supply taking into account both existing proven reserves (3.8 TCF) and
new discoveries as anticipated in YPFB's exploration plan (4.4 TCF). This is justified in
view of Bolivia's hydrocarbons prospectivity and the low level of exploration to date. It
should also be noted that the probable reserves of about 1.8 TCF have not been included in
the analysis for the sake of simplicity and in order to make the assumptions more
conservative. The demand estimates assume consumption of around 110 MMCFD for
power exports to Brazil from 1993 and continued exports to Argentina to 2002. The
Depletion Allowance is escalated at 12% per year to reflect the approach toward an eventual
deficit of natural gas. Other supply/demand scenarios for gas would lead to different
assumptions about the Depletion Allowance, and further work may be required in this area
in the context of project evaluation. A sensitivity to higher gas costs has been run (see
below).

Economic Cost of Gas (US$/MCF)

LRMC of Production and Transmission 0.27

Exploration Cost 0.10

Depletion Allowance 0.09

Total Cost (1990) 0.46

Source: World Bank, YPFB and Mission estimates

Capital Costs

15. Costs include both the costs of primary and secondary distribution and
services to be borne by the utility, and the costs for internal customer piping and
conversion, which in Bolivia are intended to be borne by the consumer (possibly with
concessionary financing). Customer internal connection and conversion costs are taken as
US$150 for residential consumers (with an additional US$100 for a new gas water heater
in 50% of the households), US$1,500 for commercial consumers, and US$20,000 for
industrial consumers. Industrial consumers are also expected to bear approximate costs of
US$12,000 each for connection to the primary mains.

16. Total costs are reduced by 20% to allow for taxes and duties (this figure is
approximate, and reflects an average of various rates provided by YPFB for project
components).
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B. Results

Base Case

17. The Base Case results for the project (shown in the table below), including
residential, commercial and industrial users, demonstrate that the project is attractive
economically, with Economic Rates of Return (ERRs) of 26% for Cochabamba, 27% for
La Paz, and 42% for Santa Cruz.

Sensitivities

18. The industrial and residential/commercial components of the distribution
projects have also been analyzed separately. Because industrial consumers do not make
use of the low pressure grid, and are located in a few distinct industrial areas, it is possible
to undertake a distribution project for industrial consumers separately from residential and
commercial consumers. However, since both residential and commercial consumers share
the low pressure grid, and since commercial consumers are dispersed within residential
areas, it is often not feasible to separate commercial and residential consumers for economic
evaluation purposes.

19. An industrial distribution system alone is extremely attractive economically,
with ERRs of up to 80%. The relatively low industrial ERR in Cochabamba is due to the
much smaller average consumption of industrial consumers in that city, which reduces the
economies of scale in distribution.

20. In assessing the incremental economics of residential and commercial
distribution, costs for the primary grid are assumed to be borne by the industrial sector.

21. Residential and commercial distribution alone shows an ERR of 22% to
33% in the Base Case. A number of sensitivities have been run on this case and on the
total distribution schemes (including industry), which demonstrate considerable economic
robustness for the projects. The assumption that natural gas will in part replace electricity
in the residential sector increases the economic return of the projects, even when the
benefits from the commercial sector are lowered by the substitution of oil products other
than LPG.

Base Case Economic Rate of Return

Total Industry Res. & Comm.
Only Only

LaPaz 27% 50% 22%

Santa Cruz 42% 80% 33%

Cochabamba 26% 24% 25%

Source: Mission estimates
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Economic Rate of Return Sensitivities

La Paz Santa Cruz Cochabamba
Total R&C* Total R&C* Total R&C*

+20% Capital Cost 23% 18% 36% 28% 22% 21%

+40% Gas Costs 26% 21% 40% 32% 24% 24%

-20% Gas Consumption 23% 17% 37% 26% 21% 19%

-20% Oil Prod. Values 21% 16% 33% 25% 19% 18%

Elect. & Oil Subst. ** n.a. 30% n.a 36% n.a. 26%

* Residential and commercial customers only.
* * Assumes 20% of residential substitution is for electricity, and commercial substitution is 50%

for LPG, 25% for fuel oil, 25% for gas oil.
Source: Mission estimates
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FINANCIAL EVALUATION

BOLIVIA: NATURAL GAS DISTRIBUTION

LA PAZ (E)(TERNAL INVESTMENT CASE)

NPV @
12% 1 2 3 4 5 6 7 8 9 10+

:USTOMERS

Residential 0 9000 16000 26000 38000 52000 66000 80000 94000 108000
Commercial 0 200 300 400 500 600 700 800 900 1000
Industry 0 55 59 63 66 70 76 82 88 94
TOTALCUSTOMERS 0 9255 16359 26463 38566 52670 66776 80882 94988 109094

ONSUMPTION (MMCFD)
(MMCF)

Residential 5149 0.000 0.318 0.565 0.918 1.341 1.836 2.330 2.824 3.318 3.812
Commercial 2345 0.000 0.300 0.450 0.600 0.750 0.900 1.050 1.200 1.350 1.500
Industry 15787 0.000 5.041 5.196 5.367 5.559 5.774 6.017 6.294 6.610 6.973
TOTALCONSUMPTION 23281 0.000 5.659 6.211 6.885 7.650 8.510 9.397 10.318 11.278 12.285

WESTMENTS (MMUS$)

Primary System 2.97 1.05 0.47 0.47 0.47 0.82 0.47 0.00 0.00 0.00 0.00
Secondary System 3.93 0.53 0.41 0.58 0.70 0.81 0.81 0.81 0.81 0.81 0.00
External Conn. 21.80 2.90 2.25 3.22 3.86 4.51 4.51 4.51 4.51 4.51 0.00
TOTAL INVESTMENTS 28.70 4.48 3.13 4.27 5.03 6.14 5.79 5.32 5.32 5.32 0.00

)PERATING COSTS (MMUS$)

Maintenance 2.80 0.00 0.06 0.11 0.18 0.27 0.36 0.46 0.56 0.66 0.76
Admin./personnel 3.79 0.20 0.30 0.40 0.50 0.60 0.60 0.60 0.60 0.60 0.60
Promotion 0.69 0.20 0.20 0.20 0.03 0.03 0.03 0.03 0.03 0.03 0.03
TOTALOP.COSTS 7.28 0.40 0.56 0.71 0.71 0.90 0.99 1.09 1.19 1.29 1.39

rOTALCOSTS (MMUS$) 35.98 4.88 3.69 4.98 5.74 7.04 6.78 6.41 6.51 6.61 1.39

WERAGE INCREMENTAL COST CALCULATION (USW/MCF)

RESIDENTIAL & INDUSTRIAL AVERAGE
COMMERCIAL

'RIMARY SYSTFM 0.13 0.13 0.13

5ECaNDARYSYSTBM 0.53 0.17

EXRNAL CONNECTIaONS 2.91 0.94

DPERATING COSTS 0.97 0.01 0.31

rOTAL COSTS 4.53 0.14 1.55
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BOLIVIA: NATURAL GAS DISTRIBUTION
............... ........ ............. ........

SANTA CRUZ (EXTERNAL INVESTMENT CASE)

NPV @
12% 1 2 3 4 5 6 7 8 9 10+

....~~~~---- ----- _ ... ._... .. ... .. ..... ... ---- . . --- ---- ---

CUSTOMERS

Residential 0 8400 17100 25800 34500 43200 51900 60600 69300 76300
Commercial 0 510 717 925 1132 1338 1545 1753 1857 1960
Industry 0 92 112 133 155 175 196 217 237 258
TOTALCUSTOMERS 0 9002 17929 26858 35787 44713 53641 62570 71394 78518

CONSUMPTION (MMCFD)
(MMCF)

Residential 3972 0.000 0.297 0.604 0.911 1.218 1.525 1.832 2.139 2.446 2.693
Commercial 4275 0.000 0.618 0.880 1.143 1.422 1.702 1.990 2.284 2.430 2.578
Industry 16184 0.000 4.362 4.793 5.225 5.655 6.087 6.518 6.950 7.381 7.813
TOTALCONSUMPTION 24430 0.000 5.277 6.277 7.279 8.295 9.314 10.340 11.373 12.257 13.084

INVESTMENTS (MMUSS)

Primary System 1.98 0.42 0.42 0.42 0.34 0.34 0.17 0.17 0.17 0.17 0.17
Secondary System 5.84 0.79 0.61 0.86 1.04 1.20 1.20 1.20 1.20 1.21 0.00
External Conn. 9.27 1.23 0.96 1.37 1.64 1.92 1.92 1.92 1.92 1.92 0.00
TOTAL INVESTMENTS 17.09 2.44 1.99 2.65 3.02 3.46 3.29 3.29 3.29 3.30 0.17

OPERATING COSTS (MMUS$)

Maintenance 2.24 0.00 0.04 0.09 0.14 0.22 0.29 0.37 0.45 0.53 0.61
Admin./personnel 3.41 0.18 0.27 0.36 0.45 0.54 0.54 0.54 0.54 0.54 0.54
Promotion 0.69 0.20 0.20 0.20 0.03 0.03 0.03 0.03 0.03 0.03 0.03
TOTALOP.COSTS 6.34 0.38 0.51 0.65 0.62 0.79 0.86 0.94 1.02 1.10 1.18

TOTALCOSTS(MMUSS) 23.44 2.82 2.5 3.3 3.64 4.25 4.15 4.23 4.31 4.4 1.35

AVERAGE INCREMENTAL COST CALCULATION (US$/MCF)
... ......... .............. ........ . .......

RESIDENTIAL & INDUSTRIAL AVERAGE
COMMERCIAL

PRIMARY SYSTEM 0.08 0.08 0.08

SECONDARYSYSTEM 0.71 0.24

EXTERNAL CONNECTIONS 1.12 0.38

OPERATING COSTS 0.77 0.04 0.26

TOTAL COSTS 2.68 0.12 0.96
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BOUiVIA: NATURAL GAS DISTRIBUTION

COCHABAMBA (EXRNAL INVESTMENT CASE)

NPVO
12Ye 1 2 3 4 5 6 7 8 9 10+

CUSTOMERS

Residential 0 4043 7148 11616 16977 23231 29486 35740 41995 48520
Commercial 0 600 750 922 1116 1328 1554 1787 2019 2195
Industry 0 60 80 100 120 140 160 180 200 220
TOTALCUSTOMERS 0 4703 7978 12638 18213 24699 31200 37707 44214 50935

CONSMPTION (MMCFD)
(MMCF)

Residential 2307 0.000 0.143 0.252 0.410 0.599 0.820 1.041 1.262 1.482 1.713
Commercial 3787 0.000 0.546 0.738 0.930 1.163 1.394 1.689 1.942 2.220 2.429
Industry 10290 0.000 3.421 3.547 3.677 3.812 3.952 4.098 4.248 4.404 4.566
TOTALCONSUMPTION 16384 0.000 4.110 4.537 5.017 5.574 6.166 6.828 7.452 8.106 8.708

INVESTMENTS (MMUS$)

Primary System 1.57 0.31 0.31 0.31 0.26 0.28 0.25 0.25 0.10 0.10 0.10
Secondary System 6.05 0.82 0.63 0.89 1.08 1.24 1.24 1.24 1.25 1.25 0.00
External Conn. 11.65 1.55 1.20 1.72 2.06 2.41 2.41 2.41 2.41 2.42 0.00
TOTAL INVESTMENTS 19.27 2.68 2.14 2.92 3.40 3.91 3.90 3.90 3.76 3.77 0.10

OPERATING COSTS (MMUS$)

Maintenance 1.40 0.00 0.03 0.06 0.09 0.13 0.18 0.23 0.28 0.33 0.38
Admin./personnel 3.03 0.16 0.24 0.32 0.40 0.48 0.48 0.48 0.48 0.48 0.48
Promotion 0.69 0.20 0.20 0.20 0.03 0.03 0.03 0.03 0.03 0.03 0.03
TOTAL OP.COSTS 5.12 0.36 0.47 0.58 0.52 0.64 0.69 0.74 0.79 0.84 0.89

TOTALCOSTS(MMUS$) 24.39 3.04 2.61 3.5 3.92 4.55 4.59 4.64 4.55 4.61 099

AVERAGE INCREMENTAL COST CALCULATION (US$/MCF)

RESIDENTIAL & INDUSTRIAL AVERAGE
COMMERCIAL

PRIMARYSYSTEM 0.10 0.10 0.10

SECONDARYSYSTEM 0.99 0.37

EXTERNAL CONNECTIONS 1.91 0.71

OPERATING COSTS 0.83 0.07 0.31

TOTAL COSTS 3.83 0.16 1.49



ENERGY SECTOR MANAGEMENT ASSISTANCE PROGRAMME

COMPLETED ACTIVITIES

County Activity Date Number

SUB-SAHARAN AFRICA (AFR)

Africa Regional Anglophone Africa Household Energy Workshop 07188 085/88
Regional Power Seminar on Reducing Electric Power System

Losses in Africa 08/88 087/88
Institutional Evaluation of EGL 02/89 098/89
Biomass Mapping Regional Workshops 05/89 --
Francophone Household Energy Workshop 08/89 103/89
Interafrican Electrical Engineering College: Proposals for Short-

and Long-Term Development 03/90 112/90
Biomass Assessment and Mapping 03/90 --

Angola Energy Assessment 05/89 4708-ANG
Power Rehabilitation and Technical Assistance 10/91 142/91

Benin Energy Assessment 06/85 5222-BEN
Botswana Energy Assessment 09/84 4998-BT

Pump Electrification Prefeasibility Study 01/86 047/86
Review of Electricity Service Connection Policy 07/87 071/87
Tuli Block Farms Electrification Study 07/87 072/87
Household Energy Issues Study 02/88 --
Urban Household Energy Strategy Study 05/91 132/91

Burkina Faso Energy Assessment 01/86 5730-BUR
Technical Assistance Program 03/86 052/86
Urban Household Energy Strategy Study 06/91 134/91

Burundi Energy Assessment 06/82 3778-BU
Petroleum Supply Management 01/84 012/84
Status Report 02/84 011/84
Presentation of Energy Projects for the Fourth Five-Year Plan

(1983-1987) 05185 036/85
Improved Charcoal Cookstove Strategy 09/85 042/85
Peat Utilization Project 11/85 046/85
Energy Assessment (English and French) 01/92 9215-BU

Cape Verde Energy Assessment 08/84 5073-CV
Household Energy Strategy Study 02/90 110/90

Comoros Energy Assessment 01/88 7104-COM
Congo Energy Assessment 01/88 6420-COB

Power Development Plan 03/90 106/90
C6te d'Ivoire Energy Assessment 04/85 5250-IVC

Improved Biomass Utilization 04/87 069/87
Power System Efficiency Study 1'2/87 --
Power Sector Efficiency Study (French) 02/92 141/91

Ethiopia Energy Assessment 07/84 4741-ET
Power System Efficiency Study 10/85 045/85
Agricultural Residue Briquetting Pilot Project 12/86 062/86
Bagasse Study 12/86 063/86
Cooking Efficiency Project 12/87 --



Country Activity Date Number

Gabon Energy Assessment 07/88 6915-GA
The Gambia Energy Assessment 11/83 4743-GM

Solar Water Heating Retrofit Project 02/85 030/85
Solar Photovoltaic Applications 03/85 032/85
Petroleum Supply Management Assistance 04/85 035/85

Ghana Energy Assessment 11/86 6234-GH
Energy Rationalization in the Industrial Sector 06/88 084/88
Sawmill Residues Utilization Study 11/88 074/87

Guinea Energy Assessment 11/86 6137-GUI
Guinea-Bissau Energy Assessment 08/84 5083-GUB

Recommended Technical Assistance Projects 04/85 033/85
Management Options for the Electric Power and Water Supply

Subsectors 02/90 100/90
Power and Water Institutional Restructuring (French) 04/91 118/91

Kenya Energy Assessment 05/82 3800-KE
Power System Efficiency Study 03/84 014/84
Status Report 05/84 016/84
Coal Conversion Action Plan 02/87 --
Solar Water Heating Study 02/87 066/87
Peri-Urban Woodfuel Development 10/87 076/87
Power Master Plan 11/87 --

Lesotho Energy Assessment 01/84 4676-LSO
Liberia Energy Assessment 12/84 5279-LBR

Recommended Technical Assistance Projects 06/85 038/85
Power System Efficiency Study 12/87 081/87

Madagascar Energy Assessment 01/87 5700-MAG
Power System Efficiency Study 12/87 075/87

Malawi Energy Assessment 08/82 3903-MAL
Technical Assistance to Improve the Efficiency of Fuelwood

Use in the Tobacco Industry 11/83 009/83
Status Report 01/84 013/84

Mali Energy Assessment (English and French) 11/91 8423-MLI
Islamic Republic

of Mauritania Energy Assessment 04/85 5224-MAU
Household Energy Strategy Study 07/90 123/90

Mauritius Energy Assessment 12/81 3510-MAS
Status Report 10/83 008/83
Power System Efficiency Audit 05/87 070/87
Bagasse Power Potential 10/87 077/87

Mozambique Energy Assessment 01/87 6128-MOZ
Household Electricity Utilization Study 03/90 113/90

Niger Energy Assessment 05/84 4642-NIR
Status Report 02/86 051/86
Improved Stoves Project 12/87 080/87
Household Energy Conservation and Substitution 01/88 082/88

Nigeria Energy Assessment 08/83 4440-UNI
Rwanda Energy Assessment 06/82 3779-RW

Energy Assessment (English and French) 07/91 8017-RW
Status Report 05/84 017/84
Improved Charcoal Cookstove Strategy 08/86 059/86
Improved Charcoal Production Techniques 02/87 065/87



Country Activity Date Number

Rwanda Commercialization of Improved Charcoal Stoves and
Carbonization Techniques
Mid-Term Progress Report 12/91 141/91

SADCC SADCC Regional Sector: Regional Capacity-Building Program
for Energy Surveys and Policy Analysis 11/91 --

Sao Tome
and Principe Energy Assessment 10/85 5803-STP

Senegal Energy Assessment 07/83 4182-SE
Status Report 10/84 025/84
Industrial Energy Conservation Study 05/85 037/85
Preparatory Assistance for Donor Meeting 04/86 056/86
Urban Household Energy Strategy 02/89 096/89

Seychelles Energy Assessment 01/84 4693-SEY
Electric Power System Efficiency Study 08/84 021/84

Sierra Leone Energy Assessment 10/87 6597-SL
Somalia Energy Assessment 12/85 5796-SO
Sudan Management Assistance to the Ministry of Energy and Mining 05/83 003/83

Energy Assessment 07/83 4511-SU
Power System Efficiency Study 06/84 018/84
Status Report 11/84 026/84
Wood Energy/Forestry Feasibility 07/87 073/87

Swaziland Energy Assessment 02/87 6262-SW
Tanzania Energy Assessment 11/84 4969-TA

Peri-Urban Woodfuels Feasibility Study 08/88 086/88
Tobacco Curing Efficiency Study 05/89 102/89
Remote Sensing and Mapping of Woodlands 06/90 --
Industrial Energy Efficiency Technical Assistance 08/90 122/90

Togo Energy Assessment 06/85 5221-TO
Wood Recovery in the Nangbeto Lake 04/86 055/86
Power Efficiency Improvement 12/87 078/87

Uganda Energy Assessment 07/83 4453-UG
Status Report 08/84 020/84
Institutional Review of the Energy Sector 01/85 029/85
Energy Efficiency in Tobacco Curing Industry 02/86 049/86
Fuelwood/Forestry Feasibility Study 03/86 053/86
Power System Efficiency Study 12/88 092/88
Energy Efficiency Improvement in the Brick and Tile Industry 02/89 097/89
Tobacco Curing Pilot Project 03/89 UNDP Terminal

Report
Zaire Energy Assessment 05/86 5837-ZR
Zambia Energy Assessment 01/83 4110-ZA

Status Report 08/85 039/85
Energy Sector Institutional Review 11/86 060/86
Power Subsector Efficiency Study 02/89 093/88
Energy Strategy Study 02/89 094/88
Urban Household Energy Strategy Study 08/90 121/90

Zimbabwe Energy Assessment 06/82 3765-ZIM
Power System Efficiency Study 06/83 005/83
Status Report 08/84 019/84
Power Sector Management Assistance Project 04/85 034/85
Petroleum Management Assistance 12/89 109/89
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Country Activity Date Number

Zimbabwe Power Sector Management Institution Building 09/89 --
Charcoal Utilization Prefeasibility Study 06/90 119/90
Integrated Energy Strategy Evaluation 01/92 8768-ZIM

EAST ASIA AND PACIFIC (EAP)

Asia Regional Pacific Household and Rural Energy Seminar 11/90 --
China County-Level Rural Energy Assessments 05/89 101/89

Fuelwood Forestry Preinvestment Study 12/89 105/89
Fiji Energy Assessment 06/83 4462-FIJ
Indonesia Energy Assessment 11/81 3543-IND

Status Report 09/84 022/84
Power Generation Efficiency Study 02/86 050/86
Energy Efficiency in the Brick, Tile and Lime Industries 04/87 067/87
Diesel Generating Plant Efficiency Study 12/88 095/88
Urban Household Energy Strategy Study 02/90 107/90
Biomass Gasifier Preinvestment Study Vols. I & II 12/90 124/90

Malaysia Sabah Power System Efficiency Study 03/87 068/87
Gas Utilization Study 09/91 9645-MA

Myanmar Energy Assessment 06/85 5416-BA
Papua New

Guinea Energy Assessment 06/82 3882-PNG
Status Report 07/83 006/83
Energy Strategy Paper -- --
Institutional Review in the Energy Sector 10/84 023/84
Power Tariff Study 10/84 024/84

Solomon Islands Energy Assessment 06/83 4404-SOL
South Pacific Petroleum Transport in the South Pacific 05/86 --
Thailand Energy Assessment 09/85 5793-TH

Rural Energy Issues and Options 09/85 044/85
Accelerated Dissemination of Improved Stoves and Charcoal Kilns 09/87 079/87
Northeast Region Village Forestry and Woodfuels

Preinvestment Study 02/88 083/88
Impact of Lower Oil Prices 08/88 --
Coal Development and Utilization Study 10/89 --

Tonga Energy Assessment 06/85 5498-TON
Vanuatu Energy Assessment 06/85 5577-VA
Western Samoa Energy Assessment 06/85 5497-WSO

SOUTH ASIA (SAS)

Bangladesh Energy Assessment 10/82 3873-BD
Priority Investment Program 05/83 002/83
Status Report 04/84 015/84
Power System Efficiency Study 02/85 031/85
Small Scale Uses of Gas Prefeasibility Study 12/88 --



Country Activity Date Number

India Opportunities for Commercialization of Nonconventional
Energy Systems 11/88 091/88

Maharashtra Bagasse Energy Efficiency Project 05/91 120/91
Mini-Hydro Development on Irrigation Dams and

Canal Drops Vols. I, II and III 07/91 139/91
Nepal Energy Assessment 08/83 4474-NEP

Status Report 01/85 028/84
Pakistan Household Energy Assessment 05/88 --

Assessment of Photovoltaic Programs, Applications, and Markets 10/89 103/89
Sri Lanka Energy Assessment 05/82 3792-CE

Power System Loss Reduction Study 07/83 007/83
Status Report 01/84 010/84
Industrial Energy Conservation Study 03/86 054/86

EUROPE AND CENTRAL ASIA (ECA)

Portugal Energy Assessment 04/84 4824-PO
Turkey Energy Assessment 03/83 3877-TU

MIDDLE EAST AND NORTH AFRICA (MNA)

Morocco Energy Assessment 03/84 4157-MOR
Status Report 01/86 048/86

Syria Energy Assessment 05/86 5822-SYR
Electric Power Efficiency Study 09/88 089/88
Energy Efficiency Improvement in the Cement Sector 04/89 099/89
Energy Efficiency Improvement in the Fertilizer Sector 06/90 115/90

Tunisia Fuel Substitution 03/90 --
Power Efficiency Study (English and French) 02/92 136/91

Yemen Energy Assessment 12/84 4892-YAR
Energy Investment Priorities 02/87 6376-YAR
Household Energy Strategy Study Phase I 03/91 126/91

LATIN AMERICA AND THE CARIBBEAN (LAC)

LAC Regional Regional Seminar on Electric Power System Loss Reduction
in the Caribbean 07/89 --

Bolivia Energy Assessment 04/83 4213-BO
National Energy Plan 12/87 --
National Energy Plan (Spanish) 08/91 131/91
La Paz Private Power Technical Assistance 11/90 111/90
Natural Gas Distribution: Economics and Regulation 03/92 125/92
Prefeasibility Evaluation Rural Electrification and Demand

Assessment 04/91 129/91
Private Power Generation and Transmission 01/92 137/91

Chile Energy Sector Review 08/88 7129-CH
Colombia Energy Strategy Paper 12/86 --



Country Activity Date Number

Costa Rica Energy Assessment 01/84 4655-CR
Recommended Technical Assistance Projects 11/84 027/84
Forest Residues Utilization Study 02/90 108/90

Dominican Energy Assessment 05/91 8234-DO
Republic

Ecuador Energy Assessment 12/85 5865-EC
Energy Strategy Phase I 07/88 --

Energy Strategy 04/91 --

Haiti Energy Assessment 06/82 3672-HA
Status Report 08/85 041/85

Honduras Energy Assessment 08/87 6476-HO
Petroleum Supply Management 03/91 128/91

Jamaica Energy Assessment 04/85 5466-JM
Petroleum Procurement, Refining, and Distribution Study 11/86 061/86
Energy Efficiency Building Code Phase I 03/88 --
Energy Efficiency Standards and Labels Phase I 03/88 --

Management Information System Phase I 03/88 --

Charcoal Production Project 09/88 090/88
FIDCO Sawmill Residues Utilization Study 09/88 088/88

Mexico Improved Charcoal Production Within Forest
Management for the State of Veracruz 08/91 138/91

Panama Power System Efficiency Study 06/83 004/83
Paraguay Energy Assessment 10/84 5145-PA

Recommended Technical Assistance Projects 09/85 --
Status Report 09/85 043/85

Peru Energy Assessment 01/84 4677-PE
Status Report 08/85 040/85
Proposal for a Stove Dissemination Program in the Sierra 02/87 064/87
Energy Strategy 12/90 --

Saint Lucia Energy Assessment 09/84 5111-SLU
St. Vincent and
the Grenadines Energy Assessment 09/84 5103-STV

Trinidad and
Tobago Energy Assessment 12/85 5930-TR

GLOBAL

Energy End Use Efficiency: Research and Strategy 11/89 --

Guidelines for Utility Customer Management and
Metering (English and Spanish) 07/91 --

Women and Energy--A Resource Guide
The International Network: Policies and Experience 04/90 --

Assessment of Personal Computer Models for Energy
Planning in Developing Countries 10/91 --

040192
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