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EXECUTIVE SUMMARY

1.1 Purpose of the Study

The U.S. Agency for International Development (AID) Mission in Manila (USAID/Manila) and
the Office of Energy and Infrastructure commissioned K & M Engineering and Consuliting
Corporation (K&M) to carry out a study to review the Cost Structure and Transfer Pricing
for the Philippine Petroleum Industry, under the Private Sector Energy Development (PSED)
Program. The main objectives of this report are: to determine the appropriate oil policy
guidelines, evaluate the current costs and regulatory conditions, analyze the capabilities of
the oil refinery industry, and identify the present alternative approaches to the current
Philippine oil industry pricing mechanisms.

Table 2-1, in Chapter 2, describes the tasks to be performed under this study. Specificaily
the study efforts include:

. Review of the operation of each of the three existing refineries and comparison of
their efficiencies with accepted industry standards;

. Comparison of Philippine refining capabilities to anticipated product demand;

. Examination and evaiuation of the actual practice and experience under Philippine
regulations and policies, including development and consideration of alternative
approaches;

] Recommendations concerning the appropriateness of current regulatory practice,
including recommendations for changes and the steps needed and the timing
desired;

. Documentation of other countries’ experience and practice in petroleum reguiation,

including comparison of petroleum products cost to consumers in the Philippines
with those of other countries;

. Documentation and analysis of world petroleum markets and their relationships, and
the impacts on the Philippine cost and supply;

. Examination and forecast of world and regional demand of specific products, and
corresponding impacts and relationships to the Philippines.

The staffs of the former Office of Energy Affairs (OEA) (now Department of Energy (DOE)),
the Energy Regulatory Board (ERB), the three refineries and several teams of experts have
worked in providing, assembling, and interpreting data pertaining to the study.

1.2 Recommendations

Actions should begin immediately toward implementation of regulatory reform and price
decontrol. While K&M recommends that this should be accomplished within 18 months,
specific actions required to meet the four-year time-frame limit for regulatory reform, called
for in Republic Act 7638 of 1992, are discussed in Chapter 15. Other recommendations and
specific steps required to implement the recommendations are also discussed in Chapter
15.
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Specific actions recommended include the following:

1.

10.

11.

12.

13.

13

A definitive action plan outlining the specific steps and dates to implement
regulatory reform should be developed and formally approved.

Deregulate setting up of retail stations, depots and refineries.

Restructure duties and taxes on petroleum with new specific taxes on individual
products while maintaining an essentially constant government revenue.

Specific minimum and maximum levels should be established for the OPSF during
the transition. A model, developed by K&M to automatically make price changes to
accomplish this, is discussed in Chapter 10.

The OPSF balance should be set above the minimum at the time of decontrol, and
the disposition of the end balance of the OPSF should be decided prior to price
decontrol.

The controlled price of distillates should be increased relative to gasoline prices
during the transition period to provide incentives for its manufacturing and
importing, and disincentives for its consumption.

Price changes by ERB should become more frequent during the transition period to
accustom the public to the anticipated frequent changes following decontrol.

Define the actions needed to assure a competitive oil products market after
decontrol.

Procedures currently used by ERB for setting distribution allowance should
continue until price decontrol becomes effective.

A study should be made of dealer costs, investment and returns to provide ERB
adequate basis for setting dealer margins during the transition period.

Foreign exchange cover should be phased out and its economic impact should be
reflected in the DOCT (Direct Qil Company Take).

DOCT should be adjusted to reflect increased oil company expenses. Consideration
should be given to further increases to provide higher margins required for
increased returns to the companies.

Actions required to privatize Petron should begin as soon as possible with

completion targeted for the same time as price decontrol. Options for privatization
are discussed in Chapter 14.

Background

Regulatory activities for the Philippine oil industry started in 1973 with the creation of the
Philippine National Oil Company (PNOC). Since then there have been several policy and
price setting institutions, to which different duties were assigned. In December 1992 a new
Republic Act (RA 7638) redefined the regulatory and price duties that are now the
responsibility of the Department of Energy (DOE) and the Energy Regulatory Board (ERB).

F:\1046W02.01\CHAP1.AN

1-2



The refining and marketing industry in the Philippines consists of three companies: Petron,
Caltex, and Shell. Petron is a wholly owned subsidiary of PNOC while the other two
companies are subsidiaries of Chevron and Texaco (Caitex), and Shell (Shell).

While the total refinery capacity exceeds the total product demand, the refineries are not
capable of producing all the products required by the Philippine economy. Existing pricing
policies favored some products (such as diesel) without giving sufficient consideration to
production costs, which resulted in shortages in the supply of these products.

The Qil Price Stabilization Fund (OPSF) was established in 1984 with the aim of dampening
tluctuations of domestic oil product prices when the world prices of crude oil swing. Since
social considerations distorted the implementation of the principles guiding the OPSF, there
were times when it accumulated a large deficit, which had to be eliminated by subsequent
large price adjustments.

At the request of USAID Manila, a presentation was made by the K&M team in September
1992 based on very preliminary investigations and tentative conclusions which
recommended elimination of product price control as soon as practical with no time frame
specified. In its presentation in March 1993, the K&M team recommended regulation reform
and price decontrol during a 15/18 month time frame. However, the Republic Act 7638 of
1992 states: "At the end of four years from the effectivity of this Act, the Department shall,
upon approval of the President, institute the programs and timetable of deregulation of
appropriate energy projects and activities of the energy industry".

A report, entitled "Technical Report", was submitted for comments in November 1992 and
the final version is dated February 1993. It describes the technical characteristics of the
Philippine refineries and how they are affected by the world crude oil supply. The Executive
Summary of the Technical Report is reproduced in Appendix 3.

1.4 World Qil Markets

World crude oil prices have gone through several transitions over the past twenty years.
In the 70’s the Organization of Petroleum Exporting Countries (OPEC) became a cohesive
force that controlled a very large part of crude production during a period of tight supply.
Price spikes resulted from political events and new dramatically higher levels of prices were
established.

The much higher price of petroleum brought about energy conservation, fuel switching, and
increased exploration throughout the world. This resulted in surplus supply and a
significant drop in prices in 1986. Political events since then have caused price spikes but
all were short lived due to excess production capacity. Most forecasters anticipate
moderately higher prices in the future. It is anticipated that these price increases will follow
a pattern of spikes (resuiting from political or other unpredicted events) and declines but
to a higher plateau than was evident before each spike.

The most significant change over this period has been the decline in the demand for heavy
fuels with 1991 volumes being only about haif of that of 1975. Fuel substitution and
increased conversion of the heavy portion of crude to lighter products have caused the fuel
oil production to represent a lower part of the refined product siate.

The relative reduced demand for fuel oil has resulted in increased price differentials and
ratios between light and heavy products and between light and heavy crude.
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Other major changes over the past twenty years in the refined product markets have been
the more stringent quality requirements to meet environmental improvement efforts. Lead
has been completely removed in most gasolines and greatly reduced in areas where it is
still permitted. Additional octane upgrading hardware is required to offset the octane boost
formerly provided by Tetra-ethyl lead (TEL). In addition, reformulation of gasoline, reduced
sulfur specifications for distillates and fuel oil, restriction on aromatic content of gasoline
and diesel, as well as more restrictive regulations governing refinery operations have
required massive investments and increased cost of refining crude into acceptable
products.

World oil markets are more transparent than those of twenty years ago. Real crude and
product prices tend to equalize throughout the world once adjusted for freight and other
added costs. Disequilibrium in prices are short lived as sellers seek the higher markets and
buyers seek the lower cost supply.

15 Oil Products Production and Pricing

A Linear Program (LP) model was developed and documented for each of the three
Philippine refineries. Training sessions and manuals were furnished to DOE for its use in
further analysis of policy issues involving the Philippine refining industry.

The cost of production of a refined product changes as the production level of that product
changes. The cost at any level of production depends on a number of variables including
crude selection, availability, cost, assay, product specifications, yield correlations, variable
cost of refinery units, unit capacities, variability of operations, and production levels of
other products being co-produced.

Analyses demonstrate that the marginal cost of producing a given product at a low level of
production is much less costly than when production of that product is pushed to near
maximum levels. As an example, the marginal cost of diesel production in a 50,000 bbl/d
FCC refinery was shown to be about $19 per barrel at a production level of 10,500 bbl/d but
increased to over $24 per barrel when production was forced to 16,500 bbl/d. Similarly, the
marginal cost of premium gasoline was about $17 when total gasoline production was set
at 9,500 bbl/d but increased to over $24 at a gasoline production level of 15,500 bbld. This
second scenario is shown graphically in Figure 1-1.

Diesel prices in the Philippines have been set low relative to gasoline resulting in a
distortion of diesel demand. The Philippine refiners are at maximum economic diesel

production levels. The low price at which diesel has been set in the control pricing scheme
has been a major factor in the reasons that diesel has increased from 18.5% of product
demand in 1975 to an estimate 33.7% in 1992,

1.6 Refining Facilities and Efficiency

Several cases were developed using refinery Linear Programming models (LP) described
in Chapter 4. The resuits of these cases quantify the impact of price on the optimum crude
selection and optimum product slate for each of the refineries investigated. Cases were
also analyzed that forced production of specific products at a non-optimal level to determine
the effect on crude selection and economics.
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Comparisons of optimum operations, as depicted by the LP solutions, with that of actual
operations were made. Not surprisingly, the optimum solutions indicates more gasoline and
less distillate should be produced than actually the case. This is due to refiners’ tendency
to maximize diesel while limiting gasoline production to meet local demand. In other words,
refiners strived to meet demand although the controlled price structure indicated more
gasoline and less diesel would be more economical assuming the additional gasoline could
be sold in the local market. The refiners were attempting to meet the needs of the market
with the economic penalty of generating lower margins.

Government controlled prices play an enormous role in supply/demand patterns and,
accordingly, the economics of refinery investments. Demand is influenced by price and it
is irrelevant to the consumer whether that price results from DOCT, taxes, OPSF, dealer
margins or other factors. Economics of supply is partially dictated by netback to the
supplier. The controlled low prices for diesel distorted demand upward while distorting the
economics of supply downward.

Refiners cannot make rational decisions on investments without knowledge of future energy
policies, i.e., pricing by the government. No LP runs were made to define future hardware
requirements due to the uncertainty of demand and pricing, and government policy.
Economics of conversion hardware to increase diesel production were reviewed and it was
concluded that regulated prices did not provide adequate incentives for large increase in
diesel production capabilities.

Rough estimates were made of the replacement cost of the three Phillppine refineries as
they are planned to exist in 1994: Caltex, $780 MM; Petron, $1,021 MM; and Shell, $949 MM.
it is doubtful that many, if any, refineries would be replaced with their present
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configurations. Changes would be made to reflect technical advances, changes in crude
supply, product demand, etc. Thus, replacement cost does not necessarily correlate with
actual value of an existing refinery.

1.7 The Diesel Dilemma

The Philippines has had a social policy in which diesel fuel oil was priced lower than
gasoline to provide a lower priced fuel for jeepneys and buses, thereby reducing the costs
of public transportation for the poorer segments of the population. This policy has caused
diesel demand to grow much more rapidly than gasoline. The diesel demand growth rates
have accelerated in recent years. As diesel demand has become a higher fraction of the oil
product barrel it has become more difficult for refiners to meet the demand requirement.
Attracting diesel imports has also become difficult because the controlled price and the
import duties make imports uneconomical.

A number of recommendations have been made to help remedy the "diesel dilemma“:

1. Remove the import duty on diesel and replace with a specific tax

2. Increase the refinery gate price relative to gasoline (higher than Singapore Import
Parity), but reduce the consumer gasoline-diesel differential

3. Deregulate product importation

4. Increase duties on new diesel engines and diesel vehicles with lower duties or
compensating benefits for public transportation vehicles

The objective of these recommendations is to provide increased diesel supply in the short
term and diminish diesel growth rates in the longer term.

Taxes on Qil Product
Taxes are imposed on petroleum with one or more of the following objectives:

Generate government revenues
Effect social goals

Decrease demand

Shift demand

Protect industries

Improve the environment

onhmwb =

Petroleum is taxed in the Philippines in three ways; (1) import duties of 19% on crude and
29% on products, (2) special duty of 1.00 peso per liter on all products, and (3) specific
taxes on selected products. In addition, product prices are adjusted both up and down by
application of the OPSF, aithough the OPSF is not a tax.

Taxes and duties equate to about one third of the consumer price for products, on average.
About one half of the consumer costs reflects the feedstock costs and the balance covers
the refining, marketing, hauling, and dealer costs and profits.

The current tax and duty structure appear to be mostly non-selective as 74% of the
taxes/duties are applied equally to all products and only 26% are specific taxes on selected
products. It has been illustrated how the government revenue from petroleum taxes/duties
can be held constant while redistributing the taxes and duties selectlvely over the various
petroleum products.
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It is recommended that the taxes and duties on petroleum be restructured in a manner to
target specific products for various levels of taxes, which more clearly refiects the
government’s multiple goals in petroleum taxation. Specific recommendations are
presented in Chapter 15, Implementation of Oil Price Decontrol.

1.8  Refining and Marketing: Returns, Profitability and Margins

Refining and Marketing divisions (R & M) of integrated oil companies generally produce
lower profitability and returns than the Exploration and Production divisions (E & P) and
other segments of the industry. Direct, explicit comparisons of the financial performance
of the Philippine refining and marketing companies with that of similar companies in other
countries are not possible due to the unavailability of specific data on R & M companies or
divisions required for such a comparison. However, several benchmarks were developed
so that general comparisons are possible and an overall assessment can be made.

Comparisons of return on sales, assets and equity for the Philippine companies with that
of six integrated international companies and eight US domestic companies are presented
below:

Table 1-1

Rates of Return, 1987 - 1991

Companies Sales Assets Equity
Caltex 2.0 3.5 21.1
Petron 3.2 4.6 23.0
Shell 34 4.6 14.5
Philippine Industry 29 4.3 18.7
Six Internationals 4.6 54 11.8
Eight US Independents 5.0 4.8 15.5

Returns on sales are distorted in all cases since sales revenue includes taxes which are
passed on to the governments. However, the revenue for the six internationals and the
eight US domestics include a large portion of sales as crude oil, chemicals, and other sales
which generally have a higher markup over cost and lower tax burden than refined
products. Therefore, it should be expected that the percent return on sales wouid be lower
for refining and marketing companies.

Returns on assets are greater for the six internationals and the eight US domestics than that
realized by the Philippine companies. Again, E & P, chemicals, and other segments of the
industry have historically generated more attractive returns than have the R & M sectors.
However, a rate of return of 4.3%, as experienced by the Philippine companies over the five
year period, is inadequate to generate the required cash flow to sustain an efficiently viable
operation and is even less adequate to allow for future expansions.
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Returns on equity were greater for the Philippine companies than that for either of the other
two groups. Returns on equity are highly influenced by debt policy or requirements.
Leverage increases return but is accompanied with increased risk.

ERB was granted a price increase of 0.12 peso/liter in October 1992. This amount of
increased revenue (after 35% income tax) will increase the return on sales by 1.1%, return
on assets by 2.0% and return on equity by 8.5%. Had this increase been in effect for all of
1991, the return on assets would have been 8.4% for the Philippine R&M industry.

Extensive data were presented depicting margins of Philippine, US Gulf/West Coast,
Singapore, and Rotterdam refineries. Additional data was presented on US Guif Coast
refinery profitability over an eleven year period. While the data is not directly comparable
due to the different types of markets, varying complexities of the refineries, etc, some
insights were observed. Refining margins are highly volatile throughout the world.
Considering the relatively low complexity of the Philippine refineries and the differences in
the markets, the margin realized is not greatly out of line with that of refineries in other
locations. Table 1-2 depicts adjusted as well as raw margins for the Philippines as
compared to those of Singapore, US Gulf/West Coast, and Rotterdam.

Table 1-2
Margin Comparison
1990-91
Uss/Barrel ]
Base Adjusted

Philippine Refineries 2.15 2,15
Singapore Refinery 2.48 3.85
Rotterdam Refinery 1.78 3.15
US Gulf/West Coast Refinery 3.34 4.71

In summary, refining and marketing investments have generated, at best, only marginaily
attractive returns. The experience of the Philippine companies have been in line, but

slightly lower than that of the other countries’ refineries for which data were available. The
returns realized by the Philippine have not been adequate to fully justify additional
investments. With the 0.12 peso/liter price increase granted in October should increase
return on equity to 8-9%. Another increase of similar size should increase returns to 10-11%
which would make additional investments more acceptable to shareholders.

1.9 Distribution and Dealer Margins; Futures Use in Setting Prices

A review of the procedures used by ERB in setting transportation allowance based on
marine and pipeline costs indicated the process to be adequate. A detailed review of the
adjustments granted by ERB in April 1992 for transportation allowances for both white and
black oils were generally appropriate while some adjustments may be desirable between
white and black products.
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Procedures for setting dealer margins appear to be weak. The data available to ERB is
lacking but it appears that the allowances granted are reasonably appropriate based on
dealer applications and withdrawals from the market. It is recommended that a detailed
study be made of dealer costs, investments, and returns analysis be made so that ERB
would have a better documented basis for setting appropriate margins.

Use of futures in setting controlled product prices was reviewed in some detail. Although
such a procedure could result in more accurate forecasting of future consumer prices, it
is doubtful that either the public or the government would be willing to accept a situation
where current prices, set in accordance with futures mechanisms, were higher than those
based on the then-current world market prices. It is recommended that futures not be used
in establishing controlled prices.

1.10 Qil Price Stabilization

The Oil Price Stabilization Fund (OPSF) was established to help stabilize petroleum product
prices and minimize the frequency of price changes to the consumer. When the average
cif price of crude is lower than the established crude price used in setting product prices
the oil companies pay the difference into the OPSF. Conversely, when the crude c.i.f. price
is higher, the oil companies withdraw the difference.

The frequency of price changes have been reduced through the OPSF price setting
mechanism. The average price paid by the consumer has not been reduced since,
ultimately, the full crude costs must be recovered in the marketplace.

Since the OPSF was instituted in 1984 it has experienced some major problems. Adequate
changes in product prices have not always been timely. The Fund was allowed to incur
deficits approaching 17 billion pesos (US$ 680 million) in November 1990 before prices were
increased to offset the higher crude costs resulting from the Gulf War and other increases
prior to the war.

If the OPSF is to be continued, an automatic price change mechanism should be
implemented which would decrease the political pressures to maintain lower prices when
crude price increases occur and should maintain the OPSF balance in a more acceptable
range. A detailed model has been developed and described. A pro forma example of how
it would work is discussed.

The OPSF has aiso been used to help achieve social goals through cross subsidization of
“social" products through higher prices for "luxury" products. Exampies were shown which
illustrate how prices could be maintained through specific taxes rather than use of the
OPSF mechanism. At the same time government revenues were held essentially constant.

Use of strategic petroleum reserves (SPR) to stabilize prices would not be prudent. The
cost of establishing and maintaining an SPR is enormous. The Philippines should benefit
from the SPRs of more economically advantaged countries who attempt to moderate crude
price increases through drawdown, or mere threat of drawdown, of very large reserves.
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1.11 Economic Impact of Different Petroleum Pricing Requlations

A monthly econometric model was developed to quantify the impact of product prices of
various pricing scenarios. This model was linked to a petroleum demand model reflecting
change in demand of fuel oil, diesel, gasoline, and LPG with price.

Six scenarios were defined and the results on certain aspects of the Philippines were
investigated.

The case where the OPSF was eliminated and prices were continued at the current level
(excluding the impact of OPSF subsidy/add-on) would be the most disruptive to the
economy with a 2.9% reduction in GNP, a decrease of 5.8% in per capita income, an
increase of 0.3% in CPI, decrease the nominal loan rate by 0.48%, all relative to Case B,
current sustainable case. This is to be expected since both diesel and fuel oil would lose
subsidization through the elimination of the OPSF and both products are important inputs
to the industrial sector.

Increasing gasoline and avtur (Aviation Fuel) with offsetting increase in kerosene and diesel
would have little impact.

Decreased fuel oil prices with offsetting increases in kerosene and diesel would increase
the GNP by 1.7%, and have essentially no effect on the average per capita income, CPI, or
nominal loan rate.

1.12 Petroleum Product Prices, Taxes, and Requlatory Practices in Other Countries

Comparisons were made of consumer prices in the Philippines and those of 60 other
countries for which prices were available. The data shows that consumer prices for
gasoline and diesel are higher in about three-fourths of the countries in the survey than
they are in the Philippines. Prices for kerosene, LPG, and fuel oil are higher in a little over
half of the other countries. Prices for jet fuel in the Philippines were among the lowest for
which there were data.

Taxes contribute to a large part of the consumer prices in most countries. Comparison of
taxes in the Philippines present a pattern similar to that of total consumer prices. Taxes on
gasoline and diesel were higher in more than three-fourths of the other countries.
Kerosene, LPG, and fuel oil had higher tax rates in 30-40% of the countries than that of the
Philippines. See Table 1-3 for specific comparisons.

Overall, based on the survey data, petroleum product prices in the Philippines are more
favorable to the consumer than they are in most countries of the world. This is largely due
to the lower tax burden in the Philippines.

There is a definite trend to decrease the amount of control of product prices throughout the
world. Countries with price controls on all petroleum products decreased from 63% in 1984
to 22% in 1991 while those with no price controls increased from 24% to 30%. Those with
price controls on some, but not all, products increased from 13% to 48%.
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Table 1-3
Percent of Countries With Taxes and Levies
Higher than in the Philippines

[ o l Percentage
LPG 41
Regular Gasoline 78
Premium Gasoline 83
Diesel 76
Jet Fuel 10
Kerosene 36
Heavy Fuel 31

A review of regulatory history in Bolivia, Chile, South Korea, Thailand and Venezuela
indicate that regulations are being relaxed and price movements toward world market prices
are being effected. Several of the countries had funds somewhat similar, but not utilized
in exactly the same manner, to the Philippines Oil Price Stabilization Fund.

1.13 Control vs Decontrol of Qil Product Pricing

Several factors affected by the control versus decontrol issues have been identified and
discussed. These factors include:

Economic and social equity,

Product supply and production efficiency,
Future processing facilities needs,

Oil company competition and margins,

Oil price stabilization,

Government revenue generation and taxes, and
Consumer prices.

Noonkrown

Economic and social equity can be addressed equally well under control or decontrol.
Supply problems have been compounded under controls and would be better resolved
under a decontrolled environment. Oil companies would be in a better position to resolve
investment issues in the absence of unpredictable regulatory mandates. Competition
among the oil companies is a legitimate concern with only three players but should be
acceptable with proper governmental monitoring. Margins would be more volatile under
decontrol. Qil prices would probably change more frequently in a decontrolled market but
the average prices would not necessarily be higher than that under an efficiently
administered price control. Government revenue could be maintained through proper
restructure of taxes and duties.

Six scenarios of control/decontrol were analyzed. These were:
Continuation of OPSF and controlled prices,
Continue OPSF but with automatic price changes,

1

2

3. Same as 2 but restructure taxes,

4. Eliminate OPSF and price controls,
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5. Eliminate OPSF, decontrol prices, restructure taxes, and include a legal system
to penalize attempts to reduce competition,

6. Same as 5 but no monitoring or structured penalties for non-competitive
marketing.

Option 5. eliminate OPSF, decontrol prices, restructuring taxes, and inciude a iegal system
to assure competition is considered the best alternative. it should assure reasonable prices
to the consumer, government social goals, and revenue objectives could be met through
tax policies, refiners would be better able to project demand/prices for investment decisions
and competition should be satisfactory. The other options would require additional
governmental burdens and/or not provide a sufficiently competitive environment.

1.14 Privatization, Regulation, Energy Policy, Commodity Taxation and Price Control
Implementation of Qil Price Decontrol

There are several ways the private sector can participate in the oil industry. Usually the
main justifications for the privatization of components of the public sector are the desire
to obtain increased efficiency and also to obtain hard currency to pay for the national debt.

Privatization should be accompanied by regulation, which is the process that must be set
up to protect the interests of both the public and the participants from the private sector.
Regulation is not price control: it is the establishment and enforcement of the rules under
which all participants must operate. Effective regulation, by decreasing the risks of the
investors, will also decrease the prices to the consumers.

The privatization of Petron may take many forms, the preferred one being the sale of assets
to a private enterprise. This option would require several preliminary steps, including: (i)
amendments to the existing legislation, (ii) preparation of the bid documentation that must
cover technical, commercial, legal, and financial aspects, (iii) the development of evaluation
criteria for the bids, (iv) the establishment of acceptable schedules to recognize the timing
required to put together the financial aspects of the sale.

Various scenarios can be envisioned for the implementation of the regulatory reform
required to ascertain a free market economy for the petroleum refining subsector; including
legal, price control and stabilization issues. A detailed possible scenario and its
components steps are included in Chapter 14 to describe some of the issues that might
arise.

1.15 Implementation of Oil Price Decontrol

An effectively planned and run decontrol transition process that occurs before the actual
elimination of oil product price controls can contribute greatly to the success of decontrol.
The transition process will require action and the committed efforts of DOE and ERB along
with the active support of other administrative and legislative bodies.

This report recommended that actions need to be taken in a number of areas to bring about
the transition, including:

* Responding to the diesel supply/demand problem,
* Organizing and coordinating the Decontrol Transition Process,
¢ Planning for the end of the OPSF and disposition of the end balance,
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¢ Taking needed steps to ensure a competitive oil product market place after
decontrol, and

* Impiementing "Phase-in" activities to adapt the public to increased frequency of
price changes and converging control price into decontrol prices.

The specific steps to accomplish this are outlined in Table 1-4. The top items should be
taken care of as soon as possible. K&M has recommended an 18-month period for the
transition process to achieve the benefits of decontrol as quickly as possible. It would
appear that a longer time period is favored in the Philippines, so the transition process has
been designed to allow for flexibility in adjusting the time frame. It is, however, critically
important that the process and effort begin without delay.
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Table 1-4

DECONTROL STEPS AND TIMING

__TIMING

DIESEL DILEMMA

Restructuring of Taxes and Dutles
Deregulation of Product Imports
Refinery Gate Pricing Revision
Duties on Dlesel Engines/Vehicles

As Soon As Possible(1/94)
As Soon As Possible(10/93)
As Soon As Possible(1/94)
As Soon As Possible(1/94)

ORGANIZATIONAL Deslignation of DOE Policy Analysis Responsibility As Soon As Possible(10/93)
Decontrol Coordination with ERB, Legisiature, etc. As Soon As Possible(1/94)
OPSF Min/Max Price Adjustment Process Implementation When Bill Effective
Setting of End Balance Target & Fund Disposition Policy Position in 6 Months(1/94)
INDUSTRY COMPETITION Oli Products Marketing Deregulation

Service Station Decontrol

Petron Privitization

Oil Data Submission Requirements

Rules &Enforcement for Anti Competitive Practices

When Practical to Implement(1/95)
At Least 12 M’s Before Decontrol
If Done, Before Decontrol Date

At Least 9 M's Before Decontrol

At Least 9 M’s Before Decontrol

PHASE-IN TO DECONTROL

Margin Adjustment - Forex Cover & Regional Level
Window for Decontrol Day

increased Price Adjustment Frequency

Align Control Prices to Decontrol Prices

When Resolved as Policy Issue
Next 3-9 Months

At Least 18 M’s Before Decontrol
During Frequent Adjustment Perlod




2 BACKGROUND, OBJECTIVES, AND METHODOLOGY

This chapter describes the purposes of the work that was carried out, the methodologies used to
perform the work and the regulatory/energy policy setting environment in the Philippines.

2.1 Purpose of the Report

The U.S. Agency for International Development (AID) Mission in Manila (USAID/Manila) and
the AID Office of Energy and Infrastructure have commissioned K&M Engineering and
Consulting Corporation (K&M) to carry out a study to establish the Cost Structure and
Transfer Pricing for the Philippine Petroleum industry, under the Private Sector Energy
Development (PSED) Program. The main objectives of this report are: to determine oil policy
guidelines, evaluate the current cost and regulatory conditions, analyze the capabilities of
the oil refinery industry, and identify the present aiternative approaches to the current
Philippine oil industry pricing mechanisms. Table 2-1 describes the tasks to be performed
under this study. Specifically the study efforts include:

. Review of the operation of each of the three existing refineries and
comparison of efficiencies with accepted industry standards;

. Comparison of the Philippine refining capabilities to anticipated product
demand;
. Examination and evaluation of the actual practice and experience under the

Philippine regulations and policy, including development and consideration
of alternative approaches;

J Ofter recommendations concerning the appropriateness of current regulatory
practice, including recommendations for changes and the steps needed and
timing desired;

J Documentation of other countries’ experience and practice in petroleum
regulation, including comparisons of petroleum products costs to consum-
ers in the Philippines with those of other countries;

. Document and analyze world petroleum markets and their relationships and
impacts on the Philippine cost and supply; and

J Examine forecast world and regional demand forecast of specific products
and corresponding impacts and relationships to the Philippines.

The staffs of the formerly Office of Energy Affairs (OEA) (now Department of Energy (DOE)),
the Energy Regulatory Board (ERB), the three refineries, and several teams of experts have
worked in providing, assembling, and interpreting data pertaining to the overall Petroleum
subsector.

In the text of this report we will refer to the previous activities of OEA as if they were

performed by DOE, even though they were carried out prior to Republic Act (RA) 7638 of
1992,
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2.2

The Ph

Regqulatory History and Establishment of Policy

ilippine petroleum industry has been heavily regulated since the early 1970’s and

since then it has been reorganized several times. The following are the main benchmarks
in the establishment of the regulatory framework:
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The Philippine National Oil Company (PNOC) was created in 1973 by Presidential
Decree (PD) 334 to provide an adequate and stable supply of crude oil.

The Ministry of Energy (MOE) was established in 1977 by PD 1206 to formulate and
implement government policies, plans and programs on energy resource develop-
ment.

Within the MOE, the Bureau of Energy Development (BED) and the Bureau of Energy
Utilization (BEU) were created. The BED was to administer a national program for
the encouragement, guidance and, where necessary, the regulation of business
activities related to the exploration, exploitation, development and extraction of
fossil fuels (petroleum, coal, natural gas and gas liquids), nuclear fuel resources,
geothermal energy resources, and non-conventional energies. BEU functions were:
to administer a national program for the encouragement, guidance and, where
necessary, the regulation of business activities related to importing, exporting,
shipping, transporting, refining, processing, marketing, and distributing energy
resources.

The same Decree also established the Board of Energy, which reported to the Office
of the President.

The Qil Industry Commission was created on April 30, 1977 by R.A. 6173 to regulate
the oil industry by assuring the public an adequate supply of petroleum products
at reasonable prices and assuring investors fair return on their investments.

In 1986, Executive Order (EO) 20 placed the MOE under the Office of the President.

EO 172, in 1987, reconstituted the Board of Energy into the Energy Regulatory Board

(ERB). The ERB responsibilities include all of the regulatory and adjudicatory fun-
ctions related to licensing of crude oil, refined petroleum products, importa-
tions/exportations and the regulation of petroleum refining and marketing. In
addition, it was empowered to regulate coal imports and to set prices of petroleum

products sold by oil companies and dealers. It was also given jurisdiction over tariff
setting for electric utilities.

in 1988, EO 193 provided for the creation of the Office of Energy Affairs (OEA),
replacing the MOE. The OEA had the responsibility of formulating, planning,
implementing, monitoring, and coordinating policies and programs in the energy
field. The OEA was a unit in the President’'s office.



. EO 338, in 1988 created the Energy Coordinating Council (ECC) to provide the
mechanism for the coordinated review and discussion of integrated energy resource
management strategies, national energy plans, and the policies and programs of
energy agencies. Originally the board was chaired by the Executive Secretary and
had representatives from: (i) the PNOC, (ii) the National Power Corporation (NPC),
(iii) the National Electrification Administration. A subsequentamendment of the ECC
charter transferred the chairmanship to the Presidential Adviser on Energy Affairs.

J The RA 7638 of 1992 included provisions which:

(a) Created the Department of Energy (DOE), whose responsibilities are
to prepare, integrate, coordinate, supervise and control all plans,
programs, projects and activities of the Government relative to
energy exploration, development, utilization, distribution, and
conservation.

(b) Transferred to the DOE the non-price regulatory powers and
functions formerly assigned to the ERB under EO 172. These
include: refining capacities, licensing of retail outlets, transportation
of products, and imports and exports of petroleum crude and oil
products.

(¢) Abolished the ECC and transferred its functions and powers to the
DOE.

2.3 Responsibilities of the ERB

The ERB has authority to regulate essentially all sectors of energy in the Philippines. This
not only covers the petroleum industry but also the electric power generation and
distribution, coal mining and geothermal industries.

The ERB authority in the refining and marketing sector of the petroleum industry permits
it to set specific prices for all petroleum products at each level of distribution. It also has
authority to regulate refining capacities, licensing of retail outlets, transportation of
products, imports and exports of petroleum crude oil and products.

RA 7638 transferred to ERB the power, formerly assigned to NPC and to the electric
cooperatives, to determine, fix, and prescribe the rates charged to their customers. ERB will

exercise its new powers only after due notice and hearing, and follow the same procedures
described in its original enabling legislation (EO 172).

2.4 Price Adjustments

PD 1956 created the Qil Price Stabilization Fund (OPSF) in 1984. The OPSF was established
to help dampen the violent price fluctuations in petroleum products. Generally monies are
paid into the OPSF by the oil companies during periods of rapid decreases of crude prices
and resultant over-recovery of costs, and are paid out of the OPSF to the oil companies
when rapid increases in crude prices result in under-recovery of costs. Through the use of
the OPSF buffer, the consumer prices are not subject to changes as volatility as they would
be in absent the OPSF.
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The framework of the regulations appears adequate to allow adjustments in prices and in
oil company take (the amount the oil companies receive for products), and to generate an
acceptable return. The administration and resuits of these regulatory practices have not
been met with universal approval. The Direct Oil Company Take (DOCT) has been adjusted
bi-monthly to reflect changes in the peso cost of crude and adjustments in distribution
costs. Until the price adjustments in November 1992, the last increase in DOCT for
increased refining and marketing expenses was in 1986. The oil companies had petitioned
for increase in the DOCT to cover increased operating expenses without success.

Adjustments in consumer prices have been relatively infrequent. Increases have been met
with strong objections from the general public. As a resuit, price changes have become very
politicized, creating an understandable reluctance to increase prices in a timely fashion. The
OPSF was allowed to grow into a deficit of over 16 billion pesos as a fallout of the increase
in crude prices during the Irag/Kuwait crisis. Ultimately, consumer prices were adjusted but,
when crude prices dropped the OPSF grew to a positive 8 billion pesos.

2.5 Refining And Marketing Industry

The refining and marketing industry principally consists of three companies: (i) Caitex
(Philippines) Inc., a wholly owned subsidiary of Caltex Petroleum Corporation, a U.S.A.
corporation; (ii) Petron Corporation, a wholly owned subsidiary of the Philippine National
Oil Company; and (iii) Pilipinas Shell Petroleum Corporation, a wholly owned subsidiary of
the Royal Dutch/Shell Transport Group.

The total refining capacity of the Philippines is approximately 300,000 bbl/d composed of
Petron at 155,000 bbl/d, Shell at 73,000 bbl/d and Caltex at 71,000 bbl/d. While the total
refining capacity exceeds the total petroleum product demand, the refineries are not capabie
of producing all the products required by the Philippine economy. Refinery throughput for
1991 was about 214,000 bbl/d, versus capacity of 300,000 bbl/d and demand of 227,000
bbl/d. The refineries are not as complex (a measure of the extent of conversion and
upgrading capacity) as world scale refineries and therefore have relatively low conversion
capability (converting the heavy part of the crude into lighter fractions).

The refineries are operated to maximize production of lighter products according to
economic feasibility. The yields from such an operation result in shortfalls of diesel, heavy
tfuel oil and LPG, and some excess of gasoline feedstocks and blendstocks. The shortfalls
are covered by imports and the excess products are exported. The social pricing of diesel
aggravates the natural shortfall and makes its importation unattractive. As a result, the

supply/demand balance is worsening.

The distribution and marketing of products from the three refineries covers the length and
breadth of the Philippine archipelago. Transportation and logistic facilities include pipelines,
42 ocean going tankers, 27 barges, and 85 terminals and bulk plants. The marketing
facilities include 3,261 gasoline stations, 527 LPG dealers, and numerous industrial and
commercial consumers.

2.6 Methodology

The methodology for conducting this study consisted of field trips to the Philippines,
discussions with experienced personnel, research of available literature, development and
analysis of the output of linear programs (LP), creation and analysis of spreadsheet modeis,
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and timely reviews of conclusions and recommendations with interested parties prior to
finalization of the work.
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2.6.1 Field Trips

Four field trips were conducted:

(a)

(b)

(c)

The initial field trip was conducted in August 1992. Discussions were
held with personnel from numerous government agencies and
commercial companies. Consultations were held with the following:

United States Agency for International Development
United States Embassy

DOE (then Office of Energy Affairs)

Energy Regulatory Board

Department of Finance - Government of the Philippines
Office of Environmental Management - Govt of the Philippines
National Economic Development Agency

international Monetary Fund

Asian Development Bank

The World Bank

Petron Corporation

Pilipinas Shell Corporation

CalTex (Philippines) Inc.

Philippine National Oil Company

National Power Corporation

Center for Research and Communications

Trans-Asia Oil and Mineral Development Corporation

Through these consuitations, a better understanding of the Philip-
pine refining and marketing industry and the rule and practices of its
regulations was obtained. The concerns of both those regulated and
the regulators were explored. The financing institutions gave insight
to their interests. Valuable perspectives of ail those interviewed were
obtained.

During this trip, DOE, through USAID/Manila, requested that a
preliminary partial report be compieted and presented as soon as

possible so that additional insight could be gained by the Philippine
authorities prior to the World Bank'’s decision on loan policies to the
Philippines.

The second field trip was of a technical nature. The team visited the
Caitex and Shell refineries in August, but was unable to visit the
Petron plant site due to the volcano activity. Extensive discussions
were held with technical and operations management of each of the
three companies, and a considerable amount of records and
operating data and history was supplied by the companies for review
and analysis.

A third field trip, outside the original scope of work, was made in
September, 1992 to present very preliminary observations of the
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K&M team to DOE and others designated by DOE. These presenta-
tions served to increase the knowledge of the participants of the
industry and regulatory practices, policies and problems. They were
also an instrument to express and define concerns which were to be
addressed in the subsequent work.

(d) The draft of the final report was discussed with all interested parties
during the last field trip, in the first quarter of 1993. The resuits of
these discussions were incorporated in the final report.

2.6.2 Modeling

Linear Program (LP) models were developed for the Philippine refineries based on
technical data obtained from each of the refining companies, correlations of yields
for each of the processing units, and assays of crudes processed. These models
were then calibrated to approximate yields actually realized by each refinery when
processing specific crude slates. Several LP runs were made to ascertain the yieids
which could be expected when processing varying slates of crude to more closely
meet the desired demand. LP runs were made to determine the incremental cost of
producing each of several products, and to evaluate future production capabilities
based on planned expansions.

Computer spreadsheet models were developed to accomplish the following:

. Represent the administration of the OPSF, determining results of
varying practices in administering the fund;

. Conduct financial data searches to obtain economic results of non-
Philippine refining and marketing companies for comparison
purposes leading to development and comparison of theoretical
refining margins at locations throughout the world with those of the
Philippines; and

J Compare actual Philippine distribution costs with the respective ERB
allowances for each terminal from each of the three companies.
Analysis was made of the changes required to match the allowances
with actual costs.

Extensive research through use of technical, financial, private and public libraries
was conducted to obtain data on correlations, financial performance, prices,
regulatory policies of other countries, and supply/demand data.

All of the LP models, the spreadsheets, and their manuals (whenever applicable)
were made available to DOE for possibie future use and analysis. Training on the
use of these models was provided to DOE personnel during the last field trip. DOE
was also provided with the software (licensed to its name) needed to run the LP
modeils.



A. Phase 1

Task 1

Task 2

Task 3

Task 4

Task 5

F:\1046W02.01\CHAP2.FIN

Table 2-1

DESCRIPTION OF PROJECT TASKS

Refinery Characterization and Implementation Report

Home Office Preparation and Team Mobilization

. Finalize needed questionnaires/information sheets for information
requirements on refining, distribution, and marketing and oil regula-
tions

. Identify sources for comparative processing operations and industry
cost data

. Identify requirements for modeling and analysis tools, and informa-
tion requirements for those tools to be used in the study

] Prepare outlines for discussions with Philippine sources on policy
and pricing

] Hold team planning and organization meeting in Washington, DC to

finalize tasking requirements

Data Collection on Overall Structure & Regulatory Framework for Philippine
Refinery Sector

] Determine institutional framework and legislation for the downstream
sector of the petroleum industry

] Identity data sources

. Assign responsibility for data collection

Conduct Refinery Survey Visits with Special Emphasis on the Operating and
Energy Efficiencies of the Various Process Units

. Review available unit configuration, process yields, processing costs
and product specification data from refinery
. Also review data on crude distillation units, catalytic reforming

complex, and fiuid catalytic cracking units

Perform Comparative Analysis of Processing Facilities and Operations of
Selected Petroleum Refineries, including Recommendations for Future
Processing Facilities

. Analyze and compare processing operations of Philippine refineries
with comparable refineries in other world areas
J Define long range strategic issues for Philippine refineries

Prepare Preliminary Cost Estimates for Potential Implementation Strategies

. Develop long range strategy, including future process facility plans
J Develop various implementation scenarios
] Develop cost estimates based upon experienced cost in the Philip-
pines
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Task 6

Task 7

B. Phase 2

Task 8

Task 8

Task 10

Task 11
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Preliminary Financing Structure

J Develop a funding matrix with respect to the implementation
scenarios

Prepare Phase 1 Report of Present Preliminary Findings

. Discuss with interested parties in the Philippines, all the developed
information and supportive backup data gathered during the process

. Prepare and distribute report
Sector Wide Economic Cost Structure and Pricing Analysis and Institutional
and Regulatory Recommendations

Refine Database on Cost Structure for Each Stage of the Refining, Distribu-
tion and Marketing Process

J Requirements and costs for operation, maintenance (labor and
materials}), utilities, catalyst, chemicals, and allocated costs

] Define relationship of cost to unit throughput

. Compare cost to industry (where costs are available)

Analyze the Cost Structure & Identify Key Factors Affecting Petroleum Costs
in the Philippines

. Identify the elements of costs for petroleum products

J Determine change in cost components as function of feedstock
quality

. Determine change in product cost with changes in major cost
elements

. Determine marketing and distribution costs as function of product
type, market sales channel, and market sector

. Identity investment costs

Compare Material & Energy Balances Over the Practical Range of Operating
Levels

. Determine yield and quality data as function of feedstock properties
and unit severities, or tie base unit operations to general unit correla-
tion.

Define Appropriate Cost Indicators

] Combine data developed in Tasks 8 through 10 for total cost
structure analysis
) Analyze data on Philippine and comparative world refining and

marketing operations to develop standards for refining various
feedstock types to various product slates

J Recommend cost indicators for feedstock-to-product conversion and
for distribution and marketing
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Task 12

Task 13

Task 14

Task 15

Task 16
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Table 2-1

Recommend Appropriate Fiscal and Legislative Measures to Encourage
Refinery Efficiencies

. Discuss with the Philippine responsible agencies potential benefits
of alternative policies for improving refinery operating efficiencies

. Outline what legislation changes would assist in obtaining the above
benetfits

Recommend Appropriate Pricing Policies Between Refineries, Retailers, and
Consumers

. Review with appropriate Philippine authorities, the current policies
affecting pricing of product, and sales to distributors, retailers and
consumers

J Discuss the objectives of pricing policies

. Develop and review pricing policy alternatives, including partial and
complete deregulation

. Recommend alternative for pricing policies

Recommend Methodologies for Determining Transfer Pricing

. Develop and demonstrate methodologies for determining transfer
prices (modeling required)

. Based on analysis and policy objectives, recommend transfer pricing
methodology that can be implemented by interested agencies in the
Philippines

Recommend Appropriate Import Tariffs for Selected Petroleum Products

. Determine the current tariff regulations for crude and product
imports

. Discuss with Philippine officials and refiners/marketers the state of
crude and product imports and exports, trends and concerns

. Discuss the policy objectives of tariffs

. Recommend tariff policies for each product

Determine End User's Capability to Bear Recommended Prices

. Analyze the impact of prices, at increasing levels, on the various
using sectors (i.e. transportation, commercial, residential, etc.)
. Identity the segments of using sectors and their ability to bear
increasing price levels
. Analyze the potential impact of pricing
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Task 17

Task 18

Task 19

Task 20
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Recommend Appropriate Institutional Arrangements for Monitoring Refinery
Performance

J Determine current government reporting requirements for refining
and monitoring activities
. Discuss policy objectives and current regulations affecting refinery

operations, financial performances, environmental issues, and
energy information reporting

. Define petroleum refinery performance objectives

. Recommend monitoring, reporting or regulatory changes

Identify Specific Areas Where Deregulation of Selected industry Operations
is Deemed Most Beneficial

J Review policy objectives, current oil refining and marketing sector
performance and efficiency, and current industry regulations

. Determine economic benefits of removal of various regulations

. Analyze the pros and cons of regulation

. Identify areas where deregulation is recommended

Develop Associated Deregulation Guidelines & Corresponding Timeframe for
Implementation

. Based on the resuits of Task 18, develop guidelines and timeframe
for deregulation implementation

Measures Economic Benefits of Proposed Dereguiation & Make Final
Presentation of Phase |l Findings and Recommendations

. Discuss with the interested parties in the Philippines all the devel-
oped information and supportive backup data gathered during the
Task 8 to 19 process

. Prepare and distribute report



3

WORLD OIL MARKETS

This chapter provides a brief overview of the major trends in world crude oil and refined product
markets, including an analysis of the following:

Crude Price Trends

Refined Product Trends

Crude and Product Price Differentials
Regional Variations In Product Markets
Refinery Facilities In Regional Oil Markets

3.1 Crude Price Trends

The crude market over the past twenty years can be described in terms of the market of the
seventies and the market of the eighties. In the 70's, The Organization of Petroleum
Exporting Counties (OPEC) became a cohesive force controlling a high percentage of
internationaily traded crude oil. When this cohesiveness was combined with a second very
important factor, tight supply, major price increases resulted. Despite this apparent "OPEC
cohesiveness"”, during the two market spikes of 1973 and 1978/79 individual producers
drastically increased prices as crude buyers, in panic, were repeatedly willing to pay the
escalating prices based on anticipation of even higher prices in future weeks. The timing
of the price spikes occurred when an aiready tight supply was further tightened by political
events, such as the Arab Embargo of 1973 and the Iranian Revolution of 1978/79, which
limited oil exports to certain countries and shut off additional production.

By the beginning of the 1980s, the crude market situation had begun to change. Declines
in oil demand resuiting from the price increases of prior years and significant increases in
non-OPEC production volumes brought about a decade of crude supply surpluses and
declining prices as shown in Figure 3-1. OPEC members met repeatedly to set production
quotas, but the weight of excess supply progressively eroded prices with a final sharp
decline in 1986.

During the same decade, the same types of political events that had produced the upward
price movements of the 1970s occurred without any price increases that could be sustained
over more than a period of a few months. During the last 20 years, the supply tightness,
or percent utilization of production capacity, has been accepted by many crude market
watchers as an important factor in determining when crude market price increases or
decreases might occur (Figure 3-2).

During the 1990's most forecasters see crude supplies tightening once again and are
projecting growth of crude prices on a constant dollar basis. These crude price increases
will most likely occur after 1995. The crude price forecast made by the U.S. DOE is shown
in Figure 3-3. This forecast is similar to many in projecting future crude prices in the form
of smoothly increasing curves. It is more likely that most crude price increases will occur
in the form of short term price spikes, which became a pattern in the late 1980’s. The
difference will be that prices won’t drop all the way back down to pre-spike leveis at the end
of the spike. It is unlikely that major price spikes like those of the 1970's will recur;
producers may realize that consumer countries will be able to effectively use strategic
petroleum resources to curb panic buying during moderate short-term market tightness.
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Figure 3-1
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Figure 3-3
U.S. Refiner's Acquisition Cost of imported Crude Oil, 1970-2010
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3.2 Trends In Refined Products Markests

The most prominent change in the refined product markets over the past twenty years has
been the decline in demand for heavy fuel ocils. Heavy fuel cil sales volume in 1991 in the
major refined product markets of Europe, United States, and Japan were only about half of
the 1975 volumes, Figure 3-4. That decline in heavy (or residual) fuel oil sales meant that
refiners have had to drastically reduce the volume percentage of heavy fuei oil produced
as shown in the figure. The primary reason for the decline in heavy fuel oil volume has
been price competition in the sectors in which heavy fuel oil is sold. Heavy petroleum fuel
oils compete in the boiler market against coal, gas, biomass, etc. As crude prices rose in
the 1970’s, heavy fuel oil prices became less competitive and market share declined. The
impacts on crude suppiiers and refiners of the deciine in heavy fuel demand have been:

. Increasing price differentials between light and heavy crude

. increasing price differentials between light and heavy products (i.e.
gasolines and middie distiliates versus heavy tuei oil)

] Instailation of heavy oll upgrading faciiities in refineries
The oniy other refined product that experienced a simiiar deciining market share as a resuit
of rising crude prices was middie distillate fuel in the residential/commerciai heating market,

primarily in the US and Europe where there is strong competition from natural gas.
However, the loss of middie distillate sales in these markets has been countered by sales
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gains by middle distillate products in other market sectors.

Figure 3-4
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The other major area impacting the refined product markets has been changing product
quality requirements resulting from hightened environmental awareness and the ensuing
improvement efforts. These changes have affected many products in the past two decades,
including:
o Reduction or total elimination of lead from gasoline
] Reduction in sulfur allowed in all fuel products
. Stricter environmental requirements for refining plant operations
Lead has either been totally removed or reduced in gasoline products in most countries
around the world. The octane requirements formerly achieved by the addition of Tetra-ethyl
lead (TEL) are now being achieved by:
. Increased use of reforming
. Increased reformer severity
. Addition of alkylation and isomerization capacity
. Addition of oxygenates to gasoline products
F:\1046\02.01\CHAPI.FiN 3-4
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The sulfur content permitted in oil products has been reduced in many countries;
progressively lower limits continue to be imposed. The cost of reducing suifur content
increases exponentially as the boiling range and molecular weight of the crude oil fraction
increases. The imposition of lower sulfur limits for heavy fuel products in some areas has
contributed to the decline in heavy fuel oil demand discussed earlier.

In the future, the impact of changing environmental requirements on refined products may
have an even greater impact on the oil markets. In the US, requirements for gasocline
products are now specifying hydrocarbon composition, with upper limits on aromatic and
olefin contents and lower limits on oxygen content. Hydrocarbon limits are also affecting
diesel, and the continuing decrease in suifur limits affects many products.

Air, water, soil and waste environmental regulations on refinery plant operations are also

tightening. This adds to refining cost, and hence must become a component of increased
product cost and price.

3.3 Crude and Product Price Differentials

Qil product price differentials are driven by how well the individual oil products compete in
the market and by the cost of production. it is a matter of supply and demand curves but
it is complicated by three aspects of the market interactions: i) product market, ii)
competition on the world market for crude to supply different product-specific domestic
markets, iii) distribution of investment in new refinery facilities. Product market can be
illustrated by using heavy fuel oil as an example. When crude prices rose in the 1970’s,
heavy fuel oil in the US market appeared to be priced much higher than coal and natural gas
(based on average prices). In reality, however, transportation costs of coal and gas to some
areas were very high, resulting in prices much higher than the average. In other areas, coal
and gas were not available at all. In some cases the fuel buyers could only use coal or gas
if they made a capital investment to change combustors. In the long term, the extended
availability of coal and gas provided incentive for some users to replace their combustion
facilities -- as a result the demand curve shifted creating downward pressure on heavy oil
price increases, and reducing its market share.

US refiners faced a problem with the bottom of the barrel: production of heavy fuel oil
products was unattractive and trends indicated that the situation would worsen in the
future. Refiners had two options to change their heavy fuel production, add facilities to
convert the bottom of the barrel to lighter products or "upgrade" facilities and alternatively,
purchase more light crudes containing less heavy material. In two important ways, US
refineries were different from other buyers of international crudes. First, limits on product
sulfur content were the most strict in the world; in some areas only 0.3 wt% S product could
be burned. Second, US refiners were already producing less heavy fuel than refiners in
other parts of the world.

The second and third aspects of the complications of market interaction can be stated in
terms of the example of the US refiner. Refiners, who have somewhat different domestic
product markets, compete on the same world market for international crude barreis. From
the oil economics viewpoint the question becomes which refining region is buying the
incremental barrel of each type of crude and hence setting the differential price. The third
complication involves the investment in new refinery facilities. Installation of facilities to
convert more heavy crude bottoms to light product was not limited to the US; European
refiner could conceivably convert bottoms less expensively than US refiners and let the
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high-priced, low bottoms content (light) crudes they had been using flow to the US market.

Many US refineries invested heavily in facilities to handle heavy high sulfur crudes, but
those investment dollars earned a very poor return due to less than anticipated growth in
light-heavy crude and product price differentials. European investors in Fluid Catalytic
Cracking (FCC) capacity did much better. The US bottoms processing investors’ poor
return resulted from focusing far too heavily on the US market, and the fact that the
unexpected deciline in crude prices dampened the rate of decline of heavy fuel oil demand.

This background discussion demonstrates that product price differentials in the Philippines
can be indirectly affected by the impact that product market trends and refinery facility
decisions in the US, European and other world markets have on crude price differentials.
The volumes of refined products moved in international markets are much smalier than the
volumes of crude oil, but product imports and exports can also be important factors in
determining price differentials in a market. The marginal barrel can be an import or an
export. There can be variation in product price differentials in different refining markets,
but crude price differentials, transportation costs for crudes and products, and the price and
availability of import and export products all combine to determine the limits of that
variation.

The historical trends in crude and product price differentials are reviewed in the following
series of figures. In Figure 3-5, the light-heavy product price differential is seen since 1986
in terms of gasoline and heavy, high sulfur, fuel oil (resid) prices in the US. After 1986 crude
prices were fairly constant, there has been an increasing differential in prices. Light and
heavy product prices for the same period are shown for the Singapore market in Figure 3-6.
The Singapore plot shows both major light products: gasoline and diesel (middle distillate).
On average, gasoline is higher priced than diesel, but variations in seasonal demand peaks
and competition in different markets produce different price fluctuation patterns for these
light products.

While frequently referring to crude and product price differentials in market behavior
analyses, many forms of relative prices are examined: differences, ratios, and both in terms
of current dollars and in terms of constant dollars. In Figure 3-7 the ratio of the price of
heavy, high sulfur, fuel oil to crude price is shown. The following example illustrates the
relationship between differences and ratios: assume that the price of heavy fuel was 0.7
times the crude price and gasoline 1.2 times the crude price. If crude price doubled from
20 USS/bbl to 40 USS/bbI, then the price of heavy fuel would jump from 14 USS/bbl to 28
US$/bbl and gasoline would go from 24 US$/bbl to 48 US$/bbl. The difference between
gasoline and heavy fuel doubles from 10 US$/bbl to 20 US$/bbl, while the ratio remains
constant.
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Figure 3-5
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Figure 3-7
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The heavy fuel oil to crude price ratio of Figure 3-7 can best be explained by breaking the time span
into three periods: 1976 - 1982, 1982 - 1986, and 1986 - 1992. From 1976 - 1982, heavy oil demand
was declining, but the price ratio remained fairly constant until the major price rise of 1979/80. The
ratio did recover to about .7 by 1982, when the effect of equipment additions on both supply and
demand were felt. Refiners installed equipment to reduce heavy oil production, and users who had
easy access to more economically competitive fuels made equipment changes to facilitate the fuel
switch.

From 1982 to 1986, there was a good heavy fuel market; decline in demand occurred without any
excess supply appearing because of the refinery conversion facilities coming on stream, and the
price ratio rose as crude prices declined. From 1986 to the present, the ratio has been falling:
heavy oil prices, even with crude prices at 20 US$/bbl, are not competing well against coal and gas,
and demand is still declining but excess conversion capacity is gone.

In Figure 3-8, the light-heavy crude price differential is plotted, and the same pattern as that of the
light-heavy products differential is shown. It grew until 1982, declined from 1982 to 1986, and has
been increasing since 1986.
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Figure 3-8
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3.4 Regional Variations In Product Markets

The breakdown by product group is shown in Table 3-1 and summarized in Table 3-2 for
some of the world oil product markets. A more detailed breakdown by year, product and
region is shown in Table 3-4 at the end of the chapter, page 3-13.

Table 3-1
1991 SHARE OF TOTAL PRODUCT (Wt%)

Non~

Gasolines 421 26.2 213 18.3

Middle Distillates 291 40.5 33.1 38.8

Fuel Qil 8.0 174 28.0 29.6

Other 20.8 15.9 17.6 13.3

Total 100.0 100.0 100.0 100.0
F\1048\02.01\CHAPA.AN 3-9
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Heavy fuel oil demand, as a percent of total refined product demand, is highest in Asia.
OECD -Europe has the highest middle distillate demand, but the relative proportions of
gasoline and middle distillate are also factors in determining the difficulty in producing the
balance of light products. In Non-OECD Asia, middie distillate demand volumes are more
than double gasoline volume. The growth rates for the same world oil market areas are
given in Table 3-2.

Table 3-2
PERCENTAGE DEMAND GROWTH - 1981-91

OECD Non-OECD
Europe Asia

Gasolines + 9.6 +23.0 +32.2 +104.0
Middle Distillates +13.0 + 141 +35.3 + 65.7
Fuel Oil - 43.7 - 40.0 -241 +29.8
Other + 16.1 +83 + 34.7 + 90.7
All Products + 3.8 -05 + 0.5 + 60.8

As can be seen, overall product growth in the non-OECD Asian countries is higher than in
any other world region. Gasoline growth in the period has been more rapid than middle
distillate growth, which indicates that it is not getting more difficult to make the balance of
light products. While heavy fuel oil demand is growing in terms of overall volume, it
declined from 36.6% of the product barrel in 1981 to 29.6% in 1991.

3.5 Refining Facilities in Regional Qil Markets

As can be seen in Table 3-3, the Asia/Pacific region has less conversion capacity (cracking
and thermal processing) than Western Europe and North America. More of the conversion
capacity that does exist in the Asia/Pacific region is geared to making gasoline rather than
distillate. This is due to the existence of the FCC units in Japan. Of the large refining areas
in the region, Singapore is most oriented to distillate production. Indonesia has some FCC
cracking capacity and South Korea has virtually no conversion capacity at all.
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Table 3-3
REGIONAL LOOK AT WORLDWIDE REFINING CAPACITY
(Downstream Processing as % of Distillation Capacity)

- Crude Catalytic
No. ot Distillion Vacuum Catalytic Hydro Catalytic  Thermal
Refineries  10°bbUd  Distilion  Reformin crack Cracking Procs'ng
g
Asia/Pacific 126 13,359 23.2% 9.7% 2.6% 8.6% 3.8%
Western Europe 118 14,383 36.1% 15.5% 3.2% 14.0% 11.4%
E. Europe & CIS 89 12,873 16.1% 2.3% 0.5% 4.1% N.A.
Middle East 41 4,943 26.2% 10.7% 5.5% 4.3% N.A.
Africa 46 2,939 13.3% 11.8% 1.2% 5.9% N.A.
North America 217 18,605 43.1% 22.2% 7.8% 31.3% 10.7%
S. America & Carib 75 6,047 43.2% 5.7% 1.2% 16.5% N.A.
TOTAL 712 73,149 32.8% 12.5% 3.7% 14.9%

3.6 Summary and Recommendations

World crude oil prices have gone through several transitions over the past twenty years.
In the 70’s the Organization of Petroleum Exporting Countries (OPEC) became a cohesive
force due to its control of a very large part of crude oil production during a period of tight
supply. Price spikes resulted from political events which eventually led to new price levels.

The much higher price of petroleum brought about energy conservation, fuel switching, and
increased exploration throughout the world. This ultimately resulted in surplus supply and
a significant drop in prices in 1986. Political events since then have caused price spikes
but all were short lived due to excess production capacity. Most forecasters anticipate
higher prices in the future. It is anticipated that these price increases will follow a pattern
of spikes (resulting from political or other unpredicted events) and declines, but to a higher
plateau than was evident before each spike.

The most significant change over the period of 1986-1992 has been the decline in the
demand for heavy fuels with 1991 volumes only about half of the 1975 levels. Fuel
substitution and increased conversion of the heavy portion of crude to lighter products
have decreased the fuel oil production to the lower part of the refined product slate.

The relatively reduced demand for fuel oil has resulted in increased price and ratio
differentials, between light and heavy products, and between light and heavy crudes.

Other major changes over the past twenty years in the refined products markets have been
the more stringent quality requirements to meet environmental improvement efforts. Lead
has been completely removed in most gasolines and greatly reduced in areas where it is
still permitted. Additional octane upgrading hardware is required to offset the octane boost
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formerly provided by TEL lead. In addition, reformulation of gasoline, reduced sulfur specs
for distillates and fuel oil, restriction of aromatic content of gasoline and diesel, as well as
more restrictive regulations governing refinery operations have required massive
investments and increased cost of refining crude into environmentally acceptable products.

World oil markets are more transparent than those of twenty years ago. Real crude and
product prices tend to equalize throughout the world once adjusted for freight and other
added costs. Disequilibrium in prices are short lived as sellers seek the higher markets and
buyers seek the lower cost supply.
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USA

Gasoline

Middle Distliates
Fuel Qil

Others

Total USA

Canada

Gasolines

Middle Distillates
Fuei Qil

Cther

Total Canada
OECD Europe
Gasclines

Middle Distiliates
Fuei Qil

Other

Total OECD Europe
Japan

Gasolines

Middie Distillates
Fuet Oil

Other

Total Japan
Australia

Gasolines

Middie Distillates
Fuel Qil

Other

Total Australia
Asian Non-OECD
Gasoiines

Middie Distillates
Fuet Gil

Other

Totai Asian Non-OECD
Non-Asian LDC's
Gasolines

Middie Distiilatea
Fuel Oil

Other

Total Non-Asian LDC's
Total OECD & LDC's
Gasolines

Middie Distillates
Fuel Ol

Other

Total OECD & LDC's

Note:

1981

297 9
18992
110.6
138.3
746.0

313
25.0
11.2
14.2
81.7

134 4
243
182.8

97
6342

39.8
60.6
912
323
223.9

131
9.8
5.6
47

332

348
90.9
‘884
270
2411

83.3
137.0
128.5

80.3
407.1

634.8
748.8
616.3
369.5
2387.2

1982

194 4
186.6
90.8
133.7
605.5

28.4
231

9.8
116
728

1358.5
2156
162.0

88.5
601.6

386
58.0
78.8

324

2078

13.4
101
44
44
323

347
9.5
85.0
278
240.0

87.0
144.5
1208

64.3
416.8

632.0
730.4
551.8
3827
276.7

REGIONAL CONSUMPTION - BY PRODUCT GROUP

1983

298.4
189.0

78.6
138.9
704.9

7.3
216

77
116
68.2

138.1
2157
138.9

913
584.0

395
59.6
76.4
N7
207.2

13.1
9.6
38
46

3t

382
95.1
88.2
29.0
246.5

88.4
149.8
1185

65.8
4223

641.0
740.4
5101
arz.7
2642

Table 3-4

1984

304.4
200.9

86.0
145.6
736.9

7.2
20

6.8
107
68.7

139.3
2281
131.0

929
588.3

411
642
75.4
37.2
217.9

13.5
10.2
3.8
43
2.4

38.0
98.9
84.5
319
253.3

87.2
151.3
121.4

65.6
4285

650.7
7728
498.9
388.8
2311.0

1988

305.4
24
67.3
1442
519.3

7.7
22

5.6
13.0
68.5

1395
228.1
120.6

898
578.0

415
63.6
62.4
38.8
206.3

13.5
10.4
29
4.0
30.8

38.0
104.4
86.4
2.4
261.2

88.7
153.8
120.8

723
435.4

654.3
787.3
465.8
394.5
2301.9

1386

314.3
2138

78.2
145.3
751.3

29.2
26

6.4
12.8
710

146.0
238.8
1214

94.3
600.5

431
66.6
$9.2
39.6
208.5

134
10.9
26
5.3
3.2

41.4
1129
88.8
38.1
281.2

88.3
1827
122.8

7541
438.7

675.7
818.0
479.2
4105
2383.4

‘Gasoline’ consists of aviation and motor gasoclines and LDF (light distillate feedstock)
'Micidie Distillates’ consists of jet and heating kercsines, and ges and dieeel cils (including marine bunkers)
‘Fuel O’ inciudes marine bunkers
'Others’ consists of refinery gas, LPGs, solvents, petroleum coke, lubricants, bitumen, was and refinery fuel and loss

Source: '‘BP STATISTICAL REVIEW OF WORLD ENERGY" - June 1982
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1987

3252
218.7

69.2
1542
767.3

29.2
28

71
14.0
7341

1491
240.9
1144

95.7
589.8

444
69.5
56.9
38.4
209.2

13.5
1.5
25
5.5
33.0

466
114§
927
422
296.0

90.7
158.8
126.3

78.2
454.0

698.7
838.7
468.8
428.2
2432.4

Million Tonnes

1988

3338
2297

757
154.2
793.4

28.3
242

77
166
76.8

154.4
243.9
109.5
100.3
608.1

46.7
76.8
51.8
39.4
247

14.0
121
2.5
5.7
343

49.3
125.2
102.3

459
327

9.4
162.8
127.3

81.4
464.9

7198
8747
488.8
4435
25249

1989

3341
2313

733
1539
792.6

28.7
251

34
171
80.3

156.9
2417
110.9
100.7
610.2

49.4
79.2
€29
414
2329

145
12.6
27
5.8
356

541
13583
110.0

46.4
34538

96.4
163.7
1329

82.2
475.2

734.1
888.9
502.1
4475
25726

1990

3271
2305
667
157 2
7818

284
240

8.7
16.6
777

163.3
2470
11085
1011
621.9

51.0
78.7
70.6
42.6
2429

147
129
24
6.4
36.4

66.8
140.5
1110

47.7
366.0

103.3
168.9
133.3

90.2
4987

754.6
902.5
503.2
461.8
26221

1991

3264
2251

523
‘608
7744

27 4
224
77
173
748

165 3
255.9
109.7
100 4
631.3

526
82.0
692
43S
2473

146
12.8
23
6.1
358

710
150.6
1147

518
387.8

1072
173.6
132.8

89.2
502.8

764.5
922.4
498.7
468.6
26542
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OIL PRODUCT PRODUCTION COST AND PRICING

Refineries use crude oils to produce an array of refined oil products. This chapter
describes how it is possible to establish the relative cost of producing each of the individual
products made by the refiner in this multi-product production process.

The cost of producing an individual oil product is not one specific value for a refiner; the
cost of production changes as the volume percentage of production of that product
changes. Generally, as the volume of a specific product increases, the more costly it
becomes, because it means that the various materials (hydrocarbon molecules) in the crude
oil must be broken apart, combined, or recombined to match the requirements of that
product; the material that is easiest to convert is changed first and then the more difficuit
and more expensive are changed in progressive fashion. In any market, there are usually
a number of refineries which have different types of processing units. Because of the
different processing facilities, the relationships between production volume and production
costs are different for the various refiners and, consequently, the relationships between
production costs and product volume percentages also differ. One refiner may produce
20% gasoline and another may produce 35% gasoline; that may represent rational economic
decision making by both refiners for the same set of refinery gate prices.

Economic decisions by refiners are made by analyzing the incremental or marginal barrel.
Given refinery gate prices, is it more cost-effective for the refiner to produce one more
barrel of gasoline and one less barrel of diesel, or 2 more and two less, etc? The refiners
calculate production volume changes with cost changes in order to maximize refining
profitability. Most often, the calculation tool used by refiners for analyzing economics to
maximize refinery profits is a refinery linear programming (LP) model. Using an LP model,
the refiner can optimally choose from many interacting decision variables (typically 50 -100
for most refineries) in changing incremental production volumes.

The cost to produce an incremental barrel of product from a refinery depends on the
following operating cost factors:

* The relative prices and volumes of crude input to the refinery.

* The processing equipment utilization.

* The ability to vary operations - - cut points, unit operating severity, product specifications.
» The refinery’s variable operating cost.

The cost to produce an incremental barrel may change by a very small amount or rather
drastically over a range of volume changes. The degree of cost change depends on which
of the above factors change. Each of these factors is reviewed to provide an understanding
of how incremental production cost is determined in a refinery. Data for Philippine
refineries will be used to illustrate the impact of these factors.

Refiners are constantly analyzing crude selection in an effort to maximize refining profits.
Crude oils differ in many ways, the most prominent being the boiling range distribution of
the material that makes up a specific crude as shown in Figure 4-1. The figure shows the
four crude oils used in the marginal cost analysis described in this section. These crude
oils range from Arab Heavy, a heavy crude which has 29.6% by volume of high boiling
residual material and only 20.2% volume in the diesel fraction to Miri, a light crude which
has only 3.7 vol% residual boiling range material and 37.6 vol% in the diesel boiling range.
In addition to boiling range, crude oils differ in the types of hydrocarbon molecules in the
boiling range which affect how easily they can be converted into final products, and in
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sulfur and metals contents, which pose problems for processing and product quality.

VOLUME PERCENT

Figure 4-2

DISTILLATION COMPONENTS OF CRUDE TYPES

ARAB ARAB
HEAVY LIGHT MURBAN MIRI

| HVY GO
a0 s -

SR BTTMS

20 -

The refiner's product volumes will also change with the level of use of the various
processing units which the refiner has available. Utilization of a downstream process unit
(such as Fluid Catalytic Cracking Unit (FCC)) can be a function of the amount of feedstock
available, which changes with crude selection; in addition, some feedstock can simply be
diverted around the unit if there is no further demand for that unit’s products.

A refinery can change a number of operating variables to change the mix of final products
produced. When crude and downstream materials are separated by distillation, the refinery
can change the temperature that marks the end of one stream and the beginning of the next
higher boiling stream; this is referred to as a distillation "cut point". Some variations in cut
points are usually allowed by the specifications on market products. For example, if a
refiner wishes to increase gasoline production without changing the types of crude being
input to the refinery, the cut points between naphtha and kerosene can be increased. That
change will provide more reformer feed (the added heavy material at the top of the naphtha
stream) and less kerosene. The refiner could also reduce the cut point on the crude
distillation unit between the diesel stream and the heavy gas oil which will go to the FCC
unit which will mean more gasoline production and less diesel fuel. Changes in cut points
for a refiner to maximize distillate production are shown in Figure 4-2.

Changing operating conditions of processing units can change the relative volumes of
products. While there are many operating variables such as reactor temperature, pressure,
space velocity, etc., it is customary to group variable changes and refer to high severity and
low severity or high conversion versus low conversion as alternative operating modes for
processing units. In the cases analyzed in this study, the FCC unit in the Caltex refinery
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can be operated between a low and high conversion level. At the higher conversion level,
gasoline production is higher and diesel production is lower. The conversion leveis for the
FCC unit are based on the catalyst currently being used in the Caitex refinery. In the longer
term, it would be possible to make added increases in gasoline productivity by replacing
the present catalyst with a high gasoline yield FCC catalyst.

TOTOUME T CIXOCTYY

40

20

60

Figure 4-2

DISTILLATION COMPONENTS OF SAUDI LIGHT
Maximizing The Diesel Cut

TYPICAL CUTS MAX DIESEL
| | ]

K
XORRORON
>

The variable operating costs change as crude inputs, processing unit throughputs, and
severities change. These variable operating costs include fuel, utilities, and catalyst and
chemicals for unit operations.

The cost of producing an incremental barrel of product can be determined using an LP
model, which provides a simulation of the refinery production processes and costs,
including the type of changes described in this chapter. An LP model is an optimizing
model that analyzes all the possible changes simultaneously to determine the best solution,
i.e. to produce the array of required products at minimum cost. Based on information
gathered on Philippine refinery operations and documented in the "Cost Structure and
Transfer Pricing For the Philippine Petroleum Industry: Technical Report" and from the use
of additional crude assay information and process correlations, LP models of each of the
individual refineries were developed (for detailed documentation, see "Models
Documentation and User's Guide" ). The use of process correlations provides the ability
to estimate refinery operations beyond the extent of actual refining data, and also to
account for the impacts of variation of the specific crudes charged to the refinery. The use
of correlations and the individual crude assays are exceedingly valuabie in analyzing
incremental costs and many other types of refinery analyses, but there are limitations. For
example, the cracking correlation was not used to estimate conversion levels for the Petron
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refinery for two reasons. First, the Petron catalytic cracking unit is a Thermofor Catalytic
Cracking (TCC) unit rather than an FCC unit; these units are similar but different enough to
question the applicability of the correlation. Second, the cracking unit yield data reported
at Petron is at very low conversion, below the level where use of the correlation is currently
appropriate. Thus, the incremental cost analysis was carried out with the Caltex and Shell
refinery models.

4.1 Analysis of Diesel and Gasoline Incremental Production Cost

Results of simulating a Philippine refinery with an FCC processing unit using an LP refinery
model are shown in Table 4-1. In the case shown, 13,000 bbl/d of gasoline and an equal
volume of diesel were produced from the refinery while charging 46,631 bbl/d of crude. As
shown by the MIN column, the refinery was required to run at least 16,000 bbl/d of Arab light
crude. The incremental values (INC-VAL) placed on these crudes are equal to the price,
except for Arab Light which is valued at 17.58 US$/bbl which means the model could reduce
cost by replacing some of the 18.00 US$/bbl Arab light crude with a combination of the
other crudes.

The marginal costs of producing the incremental barrels of products are dependent on the
relative prices of the different crude oils, the process unit limitations, and the variable
operating costs which include fuel, utilities, and catalyst and chemicals. Variable costs are
only those costs that vary or change as the volume throughput to the primary distillation
and the other processing units change. There are other operating costs that the refiner
must pay, such as personnel costs, but these are not included because they do not change
with volume throughput. For example, whether the FCC unit is operated at 7,000 bbl/d or
10,000 bbl/d, the same number of operators and supervisory personnel are required. Thus,
the marginal costs do not reflect the full cost of manufacture. However, the differences in
incremental costs are a gauge of the differentials in market prices that would be needed to
give a refiner economic incentive to provide products in the relative proportions shown in
Table 4-1.

The marginal costs of producing gasoline versus kerosene, diesel, and fuel oil are taken
from Table 4-1 and compared with the average product price differences on the Singapore
spot product market in recent years:

Philippine Singapore

Refinery LP Spot

Model Market

Premium Gasoline - Kerosene (US$/bbl) .79 .18
Premium Gasoline - Diesel (US$/bbl) .92 1.76
Premium Gasoline - Hi S Fuel Oil (US$/bbl) 8.04 11.70

The purpose of this comparison is to begin to associate market price differentials and the
refiners’ differential cost of producing those products. As shown in both cases, premium
gasoline is the highest priced product with kerosene and diesel being reasonably close in
price. There is a major price difference between premium gasoline and heavy, high-sulfur,
fuel oil.
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Table 4-1

ANALYSIS OF MARGINAL COST TC PRODUCE GASCLINE AND DIESEL

Caltex Batangas Refinery Run: MCCH
PRICE VOLUME MIN MAX INC-VAL
Refinery Crude inputs $/8 MB/CD MB/CD MB/CD $/B
Arab Hy (28.2AP!1 2.80S5) 15.400 8.855 0.000 No Lim 15.400
Arab Lt {34 4AP1 1.89S) 18.000 18.000 16.000 No Lim 17.580
Miri Lt (36.3AP1 0.08S) 21.000 10.843 0.000 No Lim 21.000
Murban (39.2AP10.815) 19.050 11.332 0.000 No Lim 19.050
=E=2==== ====== az==== sS===== =E=====
Total Crude 46.831
Refinery Qutputs
PRICE VOLUME MIN MAX INC-VAL
Products $/8 MB/CD MB/CD MB/CD $/8
Refinery Flare None 0.000 0.000 9999.000 0.00
Liquid Pstroleum Gas None 1.275 0.000 5.000 0.01
Premium Gasoiine None 9.750 9.750 14.000 21.75
Reguiar Gasoline None 3.250 3.250 6.000 19.97
Naphtha Product None 2.500 2.500 5.000 18.79
Reformate Product None 1.000 1.000 5.000 25.85:
Kerosene~Jet Fuel None 5.400 5.400 8.000 20.98
Kero. Solvents None 0.100 0.100 0.500 20.96
Naph. Soivents None 0.100 0.100 0.500 18.79
Diesel Fuel None 10.215 10.218 15.000 20.83
Diesel Fuei-Lo Sulf None 2.785 2.788 5.000 20.83
No 6 Fuel Qil None 8.000 9.000 20.000 13.71
No 6 Fuel Oil-Lo Suif None 0.500 0.500 5.000 18.08
Asphait - Pitch None 0.100 0.100 1.000 8.84
sasr=m= ====3=3 ==z=sm =Z==x== ======
Total Produet 45975
Process Unit Summary CAPACITY
CHARGE MIN MAX
Process Unit MB/CD MB/CD MB/CD
Atmospheric Distillation 48.831 ' 0.000 71.000
Vacuum Distillation 15.897 0.000 19.500
Catalytic Reforming 4957 0.000 7.000
Low Severity 4957
High Severity 0.000
Catalytic Cracking 9.073 0.000 12.50Q
Low Conversion 3.249
High Conversion 5.828
LPG Treater 1.27% 0.000 4.100
Naphtha Hydrotreater 7.558 0.000 12.500
Kero-Jet Merox Treater 5.528 0.000 11.000
Distillate Hydrotreater 0.003 0.000 18.000
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The marginal costs for products change as the volume of production from the refinery
changes. These changes were analyzed in a series of refinery model simulations in which
gasoline volume was increased and distillate volume was decreased by an equal amount.
In Figure 4-3, the marginal costs of producing gasoline and diesel are plotted. As gasoline
production is increased, the cost of making gasoline increases and diesel decreases and
vice versa. The plot shows a point where diesel becomes the higher cost product to
produce as diesel production volume is increased. The final important point demonstrated
by the plot is that at either end, when gasoline or diesel volumes get relatively high, the
cost difference increases dramatically. This occurs when the refiner simply cannot make
the balanced volume of products required (indicated by the MIN quantities) by changing
crude mix, cut point, unit throughput, or severity. The very large price difference indicates
that the refinery is approaching the point where the only way to make an incremental barrel
of diesel is to run incremental crude and produce gasoline which has zero value because
there is no market for that incremental barrel. In reality, the refiner can reach this point in
terms of limitations, but the practical solution would be to purchase the incremental barrel
of diesel rather than to produce it. Thus, the limit on the maximum incremental cost for
gasoline or diesel is the outside purchase cost of that product from another refiner or
acquired on an international market for import.

The cost factors that change to produce the increasing marginal cost of diesel production
as gasoline volume increases are contained in Table 4-2 and are shown in Figure 4-4. When
diesel production is at the low end of the production range, at 10,500 bbl/d, the refinery
charges only 4.98% Miri crude; all of the available cracking feedstock are going to the FCC
unit and are operating at high severity to maximize gasoline production. The plot of Figure
4-4 shows that a rise in marginal cost of diesel production is associated with an increasing
use of the relatively expensive Miri crude and a decreasing use of the FCC unit. Uitimately,
a point is reached where if more Miri crude is used, it is impossible to make the required
fuel oil production (or to make the fuel oil requirement, excess gasoline or naphtha would
be produced).

A slightly different picture emerges when variations in diesel and gasoline marginal
production are analyzed in a refinery without an FCC unit (Figure 4-5). The FCC unit is a
gasoline maker and without it the range of gasoline production is narrower because of loss
of flexibility to expand gasoline volumes.
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Table 4-2

ANALYSIS OF THE MARGINAL COST TO PRODUCE GASOLINE AND DIESEL IN PHILIPPINE REFINERIES

CALTEX
ARAB ARAB MUR- MIRt  TOTAL PCT CRUDE PREM REGLR TOTAL GASO OIESEL ODIESEL TOTAL DIESEL TOTAL INC-VL INC VL. INC VL REFAM  FCC
HEAVY UGaHT BAN MR AVQ 3B GASO GASO GASO % CRD LOW S DIESEL % CRO PRODUCT PAM G DIESEL No 8 CHG CHG
B8/CO 8/co 8&/Co 8/CD 8/CD 8/CO 8/CO 8/cD 8/CD 8/CD &/Co 8/CD $/68L $/BBL $/B88BL 8/C0 8/CD
9384 16000 0 20050 48340 452 18.83 s 2375 @500 205 12965 3535 18500 35861 45528 1665 2417 14 38 4901 6900
807 16000 6127 15438 48538 N2 18.83 7500 2500 10000 ns 12572 34268 16000 3438 45788 1937 2280 1301 3924 7865
8360 18000 10700 11626 46005 2409 18.52 7875 2625 10500 225 12479 3321 15500 3319 45873 1997 2241 13 47 4109 8268
8408 18000 10577 11626 40009 240 18.52 8250 2750 11000 238 11786 3214 15000 3218 45888 1007 2241 1347 4393 8237
86883 16000 10275 11626 45584 250 18.50 - 8625 2875 11500 247 11303 3107 14500 23113 45030 2044 2212 1338 4309 8361
8762 16000 10170 11626 48558 20 18.49 9000 3000 12000 258 11000 3000 14000 3007 45067 2152 211 13 82 4104 8818
8857 16000 9438 11620 45010 253 18.47 0375 3125 12500 272 10008 2892 13500 20 40 45280 21.59 2107 1356 4700 a781
8855 16000 11392 10043 48830 228 18.40 9750 3250 13000 279 10215 2785 13000 2788 45975 21075 2083 1374 4957 Q075
8a7t 16000 11324 10047 46842 228 18 .40 10125 3975 13500 20 9822 2678 12500 26 80 45050 2176 2083 127t 5457 0074
8853 18000 11804 10416 406873 223 18.45 10500 3500 14000 200 0420 57 12000 2571 45005 2210 2088 13 5021 0126
8601 16000 11841 10201 48703 220 18.45 10875 3825 14500 31.0 9036 2404 11500 24 62 45007 2258 2055 12 74 6234 9418
8014 16000 14703 8t44 46801 17.4 18.41 11250 3750 15000 320 8843 2357 11000 23 47 48179 2417 19.35 1200 8308 10097
6515 16000 22370 2354 47230 50 18.20 11625 3875 15500 228 0250 2250 10500 22.23 46552 24 51 19.03 1190 8253 10506
SHELL
ARAB ARAB MURA- MIRI TOTAL PCT CRUDE PREM REGLR TOTAL GASO DIESEL DIESEL TOTAL ODIESEL TOTAL INC-VL INC-VL INC-VL REFAM  FCC
HEAVY LIGHT BAN MIRI AVQ /B GASO GASO GASO % CRD LOW 8 DIESEL % CRAD PRODUCT PAM G DIESEL Noo6 CHG CHG
& CO e/ CcD aco 8/CD 8/CD B8/CD &Co 8/CD B/CD 8/C0 B/CO 8/CD $/BBL $/BBL $/BBL 8/Co B/CD
12708 18000 8401 17300 56565 0.7 18.49 5667 2833 8500 150 18474 1026 19500 34 .47 55442 1329 3000 1320 8755
12007 18000 8848 18247 56002 20 18 .44 6000 3000 9000 101 18000 1000 19000 3393 54807 2050 2382 1311 8717
12082 18000 8060 15687 55000 286 18.42 6334 3188 9500 170 17527 er 18500 33.09 54798 2080 2380 1200 1099
13051 18000 9004 15704 55821 284 18.41 6687 3333 10000 179 17053 047 18000 32.25 54705 2084 2381 1283 7487
13727 18000 0027 17878 55032 21 18 44 7000 3500 10500 1089 168579 021 17500 31.48 54500 22 Bt 2207 1290 7868
13508 18000 09006 17054 55648 306 18.42 7334 3666 11000 198 16108 604 17000 3055 54500 2300 2252 1300 8331
13502 18000 1759 16401 55002 %5 18.40 1687 3833 11500 2.7 15832 868 16500 29.64 54500 2309 2250 1297 8800
13374 18000 8659 15655 $5688 281 18.38 8000 4000 12000 iR 15156 842 16000 286.73 54500 2335 22286 1282 9275
11434 16000 11842 14448 55724 259 16 .47 8334 4168 12500 224 14885 815 15500 27.82 54500 3000 1000 952 0735
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Figure 4-5
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4.2 Refining Production Cost and Market Prices - Responsive Interaction

The market interaction between the supplier and the buyer of oil products will first be
described in terms of no price controls. Then, the difficulties that exist when price controls
are placed on oil products will be described with emphasis on problems that have occurred
within the Philippine oil price control experience. The examples that will be used to
describe market interaction with and without price controls will focus on gasoline and diesel
fuel. The principles described for these fuels apply to the whole array of oil products.
Gasoline and diesel have been chosen to illustrate the principles and problems because:

* There are major, high quality products.

* The demands are interrelated, as both compete in transportation markets.

* Supply/demand/pricing problems for these products exist in the Philippines.

* The two fuels are related in energy policy issues of conservation, environment,
taxation, and social policy.

As shown in Figure 4-5, the costs to produce gasoline and diesel depend on the relative
volumes produced, which depend on relative volumes demanded. Market price and the cost
of the incremental or marginal barrel are not always equal but market forces push towards
that equalization. In all markets, prices are usually discussed at two levels: i)the refinery
gate (or terminal) and ii)the consumer prices. If marketing and distribution costs are
temporarily ignored to simplify the illustration, then the gate price plus a tax (which as far
as the consumer is concerned is just another cost component of the price) is the price the
buyer pays for the product. In fact, to illustrate market interaction, assume that a decision
has been made to increase the tax on gasoline while keeping diesel tax unchanged.
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In_the short term, in response to the increase in price, gasoline demand will fall as
consumers with gasoline-powered vehicles reduce the number of miles they drive. Diesel
demand would change very little, although diesel-powered public transportation vehicles
may see increased ridership as people make less use of personal cars. The refinery must
now produce less gasoline, while diesel volume remains the same; diesel’s relative
percentage of total product grows. Based on the results previously shown, the incremental
cost of gasoline would fall and diesel would rise; that is, the buyer should expect to pay
more at the refinery gate for diesel. At the consumer level, the increase in gasoline price
should be less than the increase in gasoline tax. Consider a second example in which
several new diesel-powered combined-cycle electrical generating facilities come on-stream
in the span of a few months, adding a sudden increase in diesel demand of five percent.
To the refiner producing 5% more diesel, this may mean an increase in the incremental cost
of production of .05 US$/bbl or up to 3.00 US$/bbl, depending on the volume fraction of
diesel that was being produced prior to the increased demand. If production is already at
relatively high distillate production levels, then it may be more economical for the refiner
to import distillate rather than produce it, even though delivery cost may add over 1.00
US$/bbl to the FOB purchase cost.

It is important to remember that the changes in volume demand mean real changes in
production cost, such as having to use more high-priced premium crude and/or having to
reduce the use of the FCC unit and losing part of its product upgrading benefits. The
changes in incremental product costs are a consequence of real cost changes in feedstock
and operating costs, and an appropriate price change process provides the incentives for
the refiner to change the volume mix of product to meet the new demand. Moreover, the
process will encourage the refinery to achieve the most efficient use of feedstock and
production facilities.

4.3 Qil Product Price Controls - Impacts On Market Interactions

The previous sections have already revealed some of the potential difficulties that can be
faced in trying to effectively control the refinery gate price of products. Effectively
controlling prices for a multi-product process such as oil refining is far more difficult than
controlling the price of a single product process such as electricity generation. The
problems that can occur when attempting to control oil product prices and their past and
potential impacts on the Philippine refinery industry are described in this section.

in a market-driven system without price controls, prices and incremental production costs
adjust to equilibrium and the volumes supplied meet the volumes demanded. Marginal
costs and prices are seldom equal, but the market price signals move supply and demand
toward equilibrium. With price controls, if an oil product price is significantly below
incremental production cost, refiners are not economically motivated to produce sufficient
product to meet demand. When the controlled price is too high, the impact is less obvious;
although the refiner would be willing to supply more product at that price, he simply
supplies what is needed. The consumer is paying an artificially higher price and may, as
a consequence, buy more of a substitute product. The result of overpricing is inefficient
use of resources at the expense of the consumer.

The price control approach for setting refinery gate prices in the Philippines is based on the
assumption that the relative product prices on the Singapore cargo market are appropriate
for application to the Philippine oil product market. However, while Singapore may be the
best market outside the Philippines to use as a source for oil product price data, there are
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differences which indicate that the Singapore prices may not adequately represent an
efficient Philippine oil market. The consequence is some price distortion and market
inefficiency.

The Singapore market has some very important similarities to the Philippine oil product
market. Crude price differences are one of the most important determinants of relative
product prices and the arrival costs for the various types of crudes into Singapore are very
close to the arrival costs into the Philippines. The product mix is similar in the Philippines
and Singapore, both with strong middle distillate markets, but as shown in the incremental
cost analysis, changes of a few volume percent can have dramatic impacts on incremental
production costs. Differences in the two markets include greater refining complexity in
Singapore and a strong orientation to export markets.

When the Singapore prices are used for price control in the Philippines, the prices into the
Philippine market are calcuiated by adding shipping costs and duty cost. Adding a 20 or
30% duty has the impact of spreading the product differential. However, the costs of the
different types of crude are also spread by a duty cost, and the overall price control
calculation ultimately leaves the price differentials relatively intact.

Based on the analysis of this study, the most prominent pricing problem is the controlled
price of diesel fuel oil. The Singapore parity price calculation would have worked fairly well
for a number of years, but in the past few years a problem has arisen; diesel demand in the
Philippines has changed dramatically. As shown in Table 4-3, diesel demand was only
18.5% of oil product voiumes in 1975; by 1985 it was 28.8%, and by 1990 it had grown to
32.1%. In 1991, Philippine diesel demand was 32.1% and DOE's projection is 33.7% for
1992, with diesel consumption growth continuing for the next five years at a rate exceeding
total oil product growth. At the current Philippine diesel demand level, if all diesel were
produced by domestic refiners, the incremental production cost of diesel would be higher
than that of premium gasoline (up to 2 to 3 US$/bbi based on the runs of Table 4-2). When
diesel demand volumes reach the projected high levels:

. Domestic refiners cannot cost-effectively produce incremental volumes.
. It is more efficient to import incremental volumes.
. Price should be adequate to attract diesel imports.

One important issue is whether the import parity price provides an adequate price for a
product import. If premium gasoline is seiling for 1 US$/bbl more than diesel in Singapore,
then the import parity calculation maintains approximately that price differential into the
Philippine market. If it costs 1.50 US$/bbl to deliver diesel from Singapore to the
Philippines, then diesel should, in fact, be priced at .50 US$/bbl over premium gasoline in
the Philippines (assuming no duty). The most economic source of incremental gasoline is
domestic refinery production and the price should be in line with the cost for those
respective sources.

As discussed in Chapter 8, duties on crude and oil products can create some problems,
particularly when product duties are significantly higher than crude duties. If the import
price has to reflect both delivery cost and duty differential, then it will encourage a degree
of inefficiency in domestic refining.

The analysis of pricing and incremental costs in this section has been focused on the
premium, high-quality, light products: gasoline and diesel. In the last 20 years, a significant
change in relative oil product pricing is the increase in price differential between the light
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Petroleum Product Consumption

(Thousand Barrels)

Avgas

Avturbo

Premlum Gasoline
Regular gasoline
Kerosene

Diesel

Fuel Oil

LPG

Asphalits

Solvents

Lubes and Greases
Others

Refinery Fuel & Loss

Total Petroleum
Consumption

Volume Percent

Avgas

Avturbo

Premium Gasoline
Regular gasoline
Kerosene

Diesel

Fuel Qil

LPG

Asphalts

Solvents

Lubes and Greases
Others

Refinery Fuel & Loss

1975

185
2165
5124

10132
3154
13227
29829
2086

425
244
942
331

3533

71377

0.3
3.0
7.2
14.2
44
18.5
41.8
2.9

1980

62
2605
5866
5299
3179

17428
37129
2411

343
an
993
237

3283

79141

0.1
33
7.4
6.7
4.0
22.0
46.9
3.0

1981

59
2588
5700
3942
2860

17787
34385
2437

359
312
927
213

2847

74416

0.1
3.5
7.7
53
38
239
46.2
33

1982

59
3436
5941
3270
2803

18568
32971
2524

462
297
939
107

2993

74370

0.1
4.6
8.0
4.4
38
25.0
443
34

1983

51
2658
6206
2971
2569

18879
33690
2533

538
270
1067
186

2853

74472

0.1
3.6
83
4.0
34
254
452
3.4

Table 4-3

1984

39
2824
5954
2717
2269

17090
24390
2225

347
155
796
147

2479

61432

0.1
4.6
9.7
4.4
37
27.8
39.7
3.6

1985

36
2712
5885
2562
2074

15702
20039
2234

284
160
710

2098

54539

0.1
5.0
10.8
4.7
38
288
36.7
4.1

1986

35
2716
6334
2806
2273
16223
21511
2464

295
200
747

2139

57742

0.1
4.7
11.0
4.9
3.9
28.1
373
4.3

1987

36
3304
7055
3090
2545
17839
26645
2843

282
246
897

2354

67144

0.1
49
105
4.6
38
26.6
39.7
4.2

1988

39
3758
7751
3248
2815

19186
28002
3503

317
288
887

10

2856

72660

0.1
52
10.7
4.5
39
264
385
48

1989

39
4261
8829
3471
3456

22237
30349
4183

342
297
1058
15

3052

81609

0.0
5.2
108
4.9
4.2
27.2
372
5.1

1990

36
3983
9390
3465
3704

25220
30375
4598

286
267
1070
14

3071

85479

0.0
4.7
11.0
4.1
43
295
355
54

1991

28
3892
8112
2965
3579

26534
28570
4742

326
182
907

11

2907

82757

0.0
4.7
98
3.6
4.3
321
345
57



refined products and the heavy fuel oil product. The fundamental refining factors that
determine the cost to produce the light vs heavy products and their influence on pricing for
the Philippine market are described in this section.

Heavy fuel oil, also sometimes referred to as residual fuel oil (or simply "resid"), is made
from the heavy, high boiling fractions of crude oils. Heavy fuel oils are principally used as
boiler fuels in industrial applications and for power generation. Competing in the boiler
markets coal and gas, the heavy fuel oils have lost market share as crude prices have risen.
This loss of market share has reduced the volume fractions of heavy fuel oil to be produced
by most refiners around the world.

Refiners can reduce the production of heavy fuel by two means. The first is to purchase
crude oils that contain iess of the high boiling heavy material. The second is for the refiner
to convert or "upgrade' some of the heavy material to lighter, higher-valued products.
Converting heavy material requires both added refinery operating expenses and equipment.
Changing the types of crude purchased or using conversion facilities will change the
incremental cost of the oil products produced by refiners.

The less heavy material a crude contains, the more valuable it is. Shown below are the four
crudes used in the incremental cost analysis:

Arab Arab Miri

Heavy Light Murban Light
Gravity, °API 28.2 344 39.2 36.3
Sulfur, Wt% | 2.80 1.69 0.81 0.08

Heavy Boiling Fractions (Vol% of Crude):

Heavy Gas Qil (350-578°C) 21.1 245 23.6 17.2
Bottoms (578°C+) 29.6 16.2 9.5 3.7
Crude Price, US$/bbl 15.40 18.00 19.05 21.00

The bottoms fractions are the most difficult to convert and the highest priced crude, Miri,
has only 3.7% bottoms as compared with Arab Heavy, which has 29.6% bottoms. The heavy
crudes also tend to have higher sulfur contents which also lessens their value, since
environmental limits on sulfur content of products may require partial sulfur removal, which
means added processing costs.

The relationship between the price differential of light and heavy crudes and the refiner’s
incremental cost to produce light and heavy products is shown in the series of refinery
model runs of Table 4-4. The differential between light and heavy crude prices has been
increasing; Table 4-4 shows three sets of crude prices with high, medium, and low light-
heavy differentials that have occurred in the past several years. In the high differential
columns, the price difference between Miri and Saudi Heavy is greatest (6.65 US$/bbl), and
the differential between the incremental cost to produce premium gasoline and heavy fuel
oil is 10.09 US$/bbl. When the crude price differential is the smallest (4.20 US$/bbl) the
incremental product cost differential is 6.12 US$/bbl.
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Table 4-4

IMPACT OF CHANGE IN LIGHT - HEAVY CRUDE PRICE DIFFERENTIAL ON COST OF PRODUCING PRODUCTS

Light - Heavy Crude Price Differential

Caitex Batangas Refinery High Medium Low
VOLUME PRICE VOLUME PRICE VOLUME PRICE
Crude Inputs MB/CD $/B MB/CD $/B MB/CD $/B
Arab Hy (28.2AP| 2.80S) 8.621 15.10 8.655 15.40 8.909 16.40
Arab Lt (34.4AP! 1.69S) 16.000 18.00 16.000 18.00 16.000 18.00
Miri Lt (36.3API 0.08S) 10.412 21.75 10.643 21.00 12.284 20.60
Murban (39.2AP!1 0.81S) 11.614 19.38 11.332 19.05 9.332 18.90
Total Crude 46.647 18. 46.630 18.46 46.525 18.56
Refinery Outputs
VOLUME  INC-VAL VOLUME  INC-VAL VOLUME  INC-VAL
Products MB/CD $/B MB/CD $/8 MB/CD $/8
Premium Gasoline 9.750 22.49 9.750 21.75 9.750 21.54
Regular Gasoline 3250 2071 3.250 19.97 3.250 19.76
Diesel Fuel 10.215 21.58 10.215 20.83 10.215 20.59
Diesel Fuel-Lo Sult 2.785 21.58 2.785 20.83 2.785 20.59
Heavy Fuel Qil 9.000 12.40 9.000 13.71 9.000 15.42
Hvy Fuel Oil-Lo Sulf 0.500 18.54 0.500 19.08 0.500 18.30
Other 10.491 10.475 10.355
Total Product 45.991 45.975 45.855
CHARGE CAPACITY CHARGE CAPACITY CHARGE CAPACITY
Process Unit MB/CD MB/CD MB/CD MB/CD MB/CD MB/CD
Atmospheric Distillation 46.647 71.000 46.630 71.000 46.525 71.000
Catalytic Reforming 4.949 7.000 4.957 7.000 5112 7.000
Low Severity 4.949 4.957 5.112
High Severity 0.000 0.000 0.000
Catalytic Cracking 9.099 12.500 9.075 12.500 8.834 12.500
Low Conversion 3.299 3.249 3.523
High Conversion 5.801 5.826 5.331
MIRI - SAUDI HVY PRICE DELTA 6.65 5.6 4.2
PRM GASO - Hvy FO PRICE DELTA 10.09 8.04 6.12
4-14
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A second series of runs shown in Table 4-5 shows the changes in the ditferentials between
incremental light and heavy production costs as the volume percentage of heavy fuel oil
production is decreased. As shown, as the volume percentage of heavy fuel oil product
decreases, the incremental cost of heavy oil decreases and the incremental cost of
lightproducts increases, representative of typical world refinery experience. When the
demand for heavy fuel falls, the relative price of heavy fuel falls because surplus volumes
are available. The widening price differential between light and heavy products thus
provides an incentive to refiners to add processing equipment in an effort to reduce heavy
oil production and improve refinery economics.

The incremental light-heavy production cost differentials from Table 4-4 where light-heavy

crude prices were changing are compared below with those with the Singapore spot product
market differentials:

Price Differentials: US$/bbli

High Medium Low
Miri-Saudi Heavy Crude Price Differential 665 5.60 4.20
incremental Production Cost Differential 10.09 8.04 6.12
(Premium Gasoline - Heavy Fuel)
Singapore Spot Market 15.50 13.50 11.30

(Premium Gasoline - Heavy Fuel)

As shown, the Singapore light-heavy product spot price differentials change with changes
in crude price differentials, but they are in each case about 5 US$/bbl greater than the
Philippine refinery incremental production cost differential. This is not surprising; the
Singapore refineries are more complex and operating at a higher bottom conversion rate
which is in keeping with a higher light-heavy product price differential. This comparison
suggests that satistying some of the Philippines heavy fuel oil needs by imports from
Singapore could be economically beneficial to both countries.

4.4 Summary and Recommendations

A Linear Program (LP) model was developed and documented for each of the three
Philippine refineries. Training sessions and manuals were furnished to DOE for its use in
further analysis of production cost in the Philippine refining industry.

The cost of production of a refined product changes as the production level of that product
changes. The cost at any level of production is interdependent, among other variables, on
crude selection availability, crude cost, crude assays, product specifications, yield
correlations, variable cost of refinery units, unit capacities, ability to vary operations, and
production levels of other products being co-produced.

Analyses demonstrate that the marginal cost of producing a given product at a low level of
production is much less costly than when production of that product is pushed to near
maximum levels. As an example, the marginal cost of diesel production in a 50,000 B/D FCC
refinery was shown to be about $19 per barrel at a production level of 10,500 B/D but
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Table 4-5

IMPACT OF CHANGE (N HEAVY FUEL OIL PRODUCT REQUIREMENT ON COST OF PRODUCING PRODUCTS

HEAVY FUEL OIL PRODUCTION LEVEL

Low Medium High
Caltex Batangas Refinery
VOLUME PRICE VOLUME PRICE VOLUME PRICE
Crude inputs M8/CD $/B8 MB/CD $/8 MB/CD $8
Arab Hy (28.2AP1 2.80S) 312 15.40 8.655 15.40 13.894 15.40
Arab Lt (34 4AP! 1.69S) 16.000 18.00 18.000 18.00 18.000 18.00
Miri Lt (38.3AP1 0.08S) 16.073 21.00 10.643 21.00 8.960 21.00
Murban (39.2AP| 0.81S) 7.833 19.05 11.332 19.05 11.223 19.08
sS=z==== = == ====x Z===== S==== m====== =E=x==38
Total Crude 43.027 19.12 46.830 18.48 50.198 18.08
Refinery Outputs
VOLUME INC-VAL VOLUME INC-VAL VOLUME INC-VAL
Products MB/CD $/8 M8/CD $/8 MB/CD 38
Premium Gasoline 9.750 22.24 9.750 21.7% 9.750 20.90
Regular Gasoline 3.250 20.48 3.250 19.97 3.250 19.08
Diesel Fuel 10.218 21.21 10.21% 20.83 10.218 19.97
Diesel Fuel-Lo Sulf 2.785 2121 2.785 20.83 2.78% 20.03
Heavy Fuel Oit 8.000 12.71 8.000 13.7 12.000 18.64
Hvy Fuel Oil-Lo Sult 0.367 12.71 0.500 19.08 0633 21.30
Other 10.000 10.47% 11.444
Total Product 42367 45975 50.077
CHARGE CAPACITY CHARGE CAPACITY CHARGE CAPACITY
Process Unit MB/CD MB/CD MB/CD MB/CD MB/CD MB/CD
Atmospheric Distillation 43.027 71.000 46.630 71.000 50.077 71.000
Catalytic Reforming 68.187 7.000 4957 7.000 4972 7.000
Low Severity 8.187 4957 4972
Righ Severity 0.000 0.000 0.000
Catalytic Cracking 8.155 12.500 9.078 12.500 9.962 12.500
Low Conversion 3.038 3.249 9962
High Conversion 5118 5.826 - 0.000
MIRI - SAUD! HVY PRICE DELTA 5.8 568 58
PAM GASO - Hvy FO PRICE DELTA 9.53 8.04 4.26
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increased to over $24 per barrel when production was forced to 16,500 B/D. Similarly, the
marginal cost of premium gasoline was about $17 when total gasoline production was set
at 9,500 B/D but increased to over $24 at a gasoline production level of 15,500 B/D.

Diesel prices in the Philippines have been set low relative to gasoline resulting in a
distorted increased diesel demand. The Philippine refiners are at economic maximum diesel
production levels. The distorted price has been a major factor in the reason that diesel has
increased from 18.5% of product demand in 1975 to an estimated 33.7% in 1992.

Singapore-based control prices used in the Philippines have been analyzed to determine if
they are the most appropriate to insure that production processes are as efficient as
possible and that buyer needs are supplied at the best prices. Results indicate that all
gasoline product can best be produced domestically, but some imported diesel and some
heavy fuel oil may bring domestic refineries into better balance and make production more
economical. This would mean that diesel and heavy oil prices in the Philippines would both
be higher relative to gasoline by the amount of the delivery transportation costs.
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5 REFINING FACILITIES AND EFFICIENCY

Refining efficiency needs to be analyzed from two viewpoints: i)effective control of operating costs
and ii)effective utilization of process facilities. The first viewpoint addresses how effectively
refiners are controlling operating costs: fuel, staffing, utilities, catalyst, etc. The operating costs
of the Philippine refineries were examined and reported previously in "Cost Structure and Transfer
Pricing for the Philippine Petroleum Industry: Technical Report". The second aspect of refinery
efficiency deals with how refiners can most effectively utilize process facilities and minimize
feedstock and operating costs to produce refined products to meet consumer needs. This second
aspect of efficiency is analyzed in this chapter. Specifically, the following questions are addressed:

. Given crude and product prices, what mix of products can be produced most
economically by the Philippine refineries?

. How does that best mix of products change with a change in the relative prices of
products, and how does the mix change when product demand constraints are
introduced?

. How do product price controls affect efficiency?

. What changes in Philippine refining facilities will be called for based on Philippine

energy policy and changes in future product demands?

The first question is analyzed from the standpoint of refiners in terms of how each can utilize
facilities and crude feedstock choices to make the best mix of refined products for the market.
Every refiner making his best mix of products would both maximize profit margin and provide
products to the consumer at the least cost. However, with each refiner producing his best mix of
products, the collective production volumes of individual products may not be in keeping with total
consumer demand when controlled prices do not adequately reflect demand pull for products. This
is the essence of the problem of economic distortion in a price control environment.

5.1 LP Model Solution Analysis

Table 5-1 shows the refinery LP model solution for the run analyzing the best product mix
for the Caltex refinery. Given the prices, the "refinery" selects the optimum production

levels for gasoline (premium, regular and reformate) at 28.2%, middle distillates (kerosene,
jet and diesel) at 46.4%, heavy fuel oil at 17.2%, and other (8.2%).

In the Caltex refinery simulation run (Table 5-1) differentials for product prices are based
on the Singapore spot market for the past several years. The refinery can select from the
four crude types that were described in Chapter 4. A minimum requirement of 19,200 bbl/d
of Arabian Light crude was imposed; if the model were allowed a free choice of crude oils,
some of the Arabian Light would be replaced with a combination of Miri and Arabian Heavy,
and middle distillate production would be increased slightly. In the run shown in by
Table 5-1, the model chose to operate both the reformer and the FCC unit at full capacity.
The FCC unit was also operated at the higher severity, maximizing gasoline production.

Refinery simulation runs were made to determine the impact of changing heavy fuel oil
production requirements and relative product prices on the mix of refinery products made.
The base run for the series of runs is the Caltex refinery run just described (C1) and the
product mixes of the four runs are compared in Table 5-2.
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Caltex Batangas Refinery

Refinery Crude Inputs PRICE
$B
Arab Hy (28.2AP1 2.808S) 18.40
Arab Lt (34 4API 1.69S) 19.00
Miri Lt (36.3AP1 0.08S) 22.00
Murban (39.2AP1 0.818) 20.05
Total Crude
Refinery Outputs
PRICE
Products $B8
Liquid Petroleum Gas 28.65
Premium Gasoline 29.50
Regular Gasoline 26.90
Naphtha Product 24.00
Reformate Product 31.50
Kerosene-Jet Fuel 29.00
Kero. Solvents 29.00
Naph. Solvents 24.00
Diesel Fuel 27.70
Diese! Fuel-Lo Sulf 27.70
No 6 Fuel Oil 15.31
No 6 Fuel Qil-Lo Sulf 18.31
Asphalt - Pitch 17.92

Tota!l Product
Fue! Burned (FOEB)
Totai Output

Process Unit Summary

CHARGE

Process Unit MB/CD
Atmospheric Distillation 71.000
Vacuum Distillation 19.500
Catalytic Reforming 7.000
Low Severity 5.499
High Severity 1.501
Catalytic Cracking - 12.500
Low Conversion 0.000
High Conversion 12.500
LPG Treater 3.282
Naphtha Hydrotreater 9.266
Kero~Jet Merox Treater 7.477
Distillate Hydrotreater 0.888
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Table 5-1

ANALYSIS OF OPTIMAL PRODUCT MiX

VOLUME MIN
MB/CD MB/CD
2.258 0.000
19.200 19.200
1.846 0.000
47.897 0.000
71.000
VOLUME MIN
MB/CD MB/CD
3.282 0.720
13.504 10.200
4.841 3.420
2.400 2.400
1.440 0.600
- 7.200 5.760
0.240 0.120
0.120 0.120
22.251 10.000
2.880 2.880
11.291 9.600
0.540 0.540
0.240 0.120
70.229
2.272
72.502
CAPACITY
MIN MAX
MB/CD MB/CD
0.000 71.000
0.000 19.500
0.000 7.000
0.000 12.500
0.000 4.100
0.000 12.500
0.000 11.000
0.000 16.000
5-2

MAX
MB/CO
No Lim
No Lim
No Um
No Um

MAX
MB/CD

4.000
20.000
5.000
3.600
1.440
7.200
0.240
0.240
30.000
6.900
18.000
0.680
0.240

INC-VAL
$B
-4.22
3.64
-2.45

-2.19

Run: C1

INC-VAL
$B
16.40
18.02
22.00
20.05

INC-VAL
$B
28.65
29.50
26.90
22.45
33.41
29.95
29.95
22.45
27.70
27.60
15.31
15.86
26.96



Table 5-2

CALTEX REFINERY SIMULATION RUNS

Run No. c1 c2 =} Cc4

Crude Qil Volumes (bbl/d)

Arab Heavy 2,259 9,822 - 9,822

Arab Light 19,200’ 19,200’ 19,200 10,200

Murban 47,697 39,928 40,174 39,928

Miri Light 1,846 2,051 11,626 2,051
Product Prices (US$/bbl)

Premium Gasoline 29.50 29.50 29.75 29.75

Diesel Fuel 27.70 27.70 29.75 29.75

Heavy Fuel Qil 15.31 15.31 13.03 13.03
Product Volumes (Vol%)

Gasolines 29.2 27.3 281 27.3

Middle Distillates 46.4 426 491 42,5

Heavy Fuel Oil 17.2 21.7 14.6 21.7

Other 8.2 8.4 8.2 8.5
* Minimum required feedstock or production level.

In run C2, a heavy fuel oil production requirement of 21.7% was imposed and, comparing
with run C1, feedstock was shifted to run more heavy crude. The increase in fuel oil
production was primarily achieved by reducing production of middle distillates. For runs
C3 and C4, the price differential between gasoline and middle distillate was reduced to zero.
Comparing C3 and C1 shows increased middle distillate production and decreased heavy
fuel production in response to the increased price of distillate and higher light-heavy
product price differential. The same minimum heavy fuel oil production was required in C4
as in C2. Comparing runs C3 and C4, the increase of heavy fuel oil production from 14.6%
to 21.7% (7.1% change) was accompanied by a decline in middle distillates production from
49.1% to 42.5% (6.6% change).

In all of these runs, the FCC unit was operated at maximum capacity and high conversion
level and the reformer was operated at full capacity and in the lower severity range. The
combination of FCC and reformer operation provides maximum gasoline production while
meeting product specifications. In actual practice, it would be possible to further increase
gasoline production if a higher conversion cracking catalyst were employed in the FCC unit.
As previously noted, distillate production could be increased slightly by removing the
minimum limit on use of Arabian Light crude, which would permit greater use of the Miri
crude which has a larger distillate fraction.

F:\1046\02.01\CHAPS.FIN 5-3



A set of runs was also made to simulate the Shell refinery’s utilization of feedstock and
process units. The base run is shown in Table 5-3. The major difference between the Shell
and Caltex refineries is that the Caltex refinery has an FCC unit. The volume percentage
yields for the base Shell and Caitex refinery runs are compared in Table 5-4. Caltex’s FCC
unit converts material boiling in the heavy fuel oil range to light products as indicated by
the higher light product yields (gasoline and middle distillates) as shown in Table 5-4.

Table 54
Caltex Refinery Shell Refinery
Run No. Cct c2
Gasolines (Vol%) 28.2 19.6
Middle Distillates (Vol%) 46.4 38.2
Heavy Fuel Oil (Vol%) 17.2 37.2
Other (Voi%) 8.2 5.0

The series of simulation runs for the Shell Refinery are presented in Table 5-5.

Table 5-5
SHELL REFINERY SIMULATION RUNS
Run No. st s2 s3 s4

Crude Oil Volumes (bbl/d)

Arab Heavy 23,283 28,594 13,517 18,765
| Arab Light 18,000’ - 18,000’ 18,000

Murban 28,610 41,299 8,713 18,164

Miri Light 2,907 2,907 32,570 17,871

Product Prices (US$/bbl)

Premium Gasoline 29.50 29.50 29.75 29.75

Diesel Fuel 27.70 27.70 29.75 29.75

Heavy Fuel Oil 15.31 15.31 13.03 13.03

Product Volumes (Vol%)

Gasolines 19.6 19.6 20.0 19.8

Middle Distillates 38.2 38.8 47.6 42.9

Heavy Fuel Oil 37.2 36.6 29.2 33.2

Other 5.0 5.0 3.2 41

" Minimum required feedstock or production level.
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Table 5-3

ANALYSIS OF OPTIMAL PRODUCT MIX

Shell Tabangao Refinery Run: S1
Refinery Crude Inputs PRICE VOLUME MIN MAX INC-VAL
$/8 MB/CD MB/CD MB/CD B
Arab Hy (28.2AP1 2.805) 18.40 23.283 0.000 No Lim 16.4
Arab Lt (34.4AP! 1.699) 19.00 18.000 18.000 No Lim 18.69
Miri Lt (36.3API 0.08S) 22.00 2.907 0.000 No Uim 22
Murban (39.2AP1 0.818) 20.05 28.610 0.000 No Uim 20.05
Total Crude 72.800
Refinery Outputs
PRICE VOLUME MIN MAX INC-VAL
Products $B MB/CD MB/CD MB/CD $B
Liquid Petroleum Gas 28.65 3.032 1.000 5.000 28.65
Premium Gasoline 26.90 4.721 4.000 8.000 26.90
Regular Gasoline 29.50 7.000 7.000 14.000 29.00
Naphtha Product 24.00 0.000 0.000 5.000 23.02
Reformate Product 31.50 2.302 1.000 5.000 31.50
Kerosene-Jet Fuel 29.00 6.167 5.500 8.000 29.00
Kero. Soivents 29.00 0.500 0.500 1.000 29.00
Naph. Soivents 24.00 0.500 0.500 1.000 20.10
Diesel Fue! 27.70 19.000 19.000 25.000 27.70
Diesel Fuel-Lo Sulf 27.70 1.649 1.000 5.000 27.70
No 6 Fuel! Oif 15.31 25.584 14.000 30.000 15.31
No 6 Fue! Oil-Lo Sulf 18.31 1.000 1.000 5.000 18.19
Tzsmms SSusmm EEsSEEE mEamz= SZ=m=a=a
Total Product 71.455
Fuel Bumed (FOEB) 1.829
Total Output 73.284
Process Unit Summary CAPACITY
CHARGE MIN MAX INC-VAL
Process Unit MB/CD MB/CD MB/CD $/8
Atmosphenc Distillation 72.800 0.000 72.800 4.01
Catalytic Reforming 10.300 0.000 10.300 -1.53
Low Severity 2.677
High Severity 7.623
LPG Treater 3.032 0.000 3.500
Naphtha Hydrotreater 10.848 0.000 19.800
Kero-Jet Merox Treater 6.700 0.000 6.700 -1.13
Distillate Hydrotreater 0.000 0.000 5.800
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As shown in the table, in run S2 the minimum requirement for use of Arabian Light crude
was dropped, and a more economically attractive combination of Murban and Saudi Heavy
was substituted. On the product side, there was a slight gain in middle distillate production,
and a corresponding reduction in heavy fuel oil production. In runs S3 and S4, the diesel
price was increased to parity with premium gasoline. Run S3 has the same minimum heavy
fuel production requirement as S1; the increase in diesel price resulted in a significant
increase in distillate production and an associated decline in heavy fuel production. The
change in yield was primarily accomplished by an increase in the use of Miri crude. In run
S4, production of more heavy fuel was required, and both Miri crude use and distiilate
production fell as compared to S3.

How does this analysis of optimal operations for Caltex and Shell compare to actual refinery
operation? Before comparing model results from this study with actuai production, it is
important to remember that the model developed for this study was designed to be fiexible
and examine a wide range of variation in crude usage and operational variation, and to
generate cost changes over that range. The models are "blocked crude" models using
crude assay data and unit process correlations. Results may not show exact agreement
with refinery yield figures, but should give a good approximation of the relative impacts of
operational change. The refining production data for Caltex and Shell are summarized in

Table 5-6.
Table 5-6
Shell Caltex
Product Yields, Vol% 1990 1991 1990 1991
Gasolines 15.5 173 25.7 22.8
Middle Distillates 45.7 46.2 50.7 521
Heavy Fuel Qil 32.7 32.4 19.4 17.9
Other 6.1 4.1 4.2 7.2

The differences between the study runs and the actual refinery yields are similar for both
Shell and Caltex. Actual middle distillates production for both are closest to the price parity
cases C3 and S3. Actual gasoline production is lower than the model optimal study cases
(C1 and S1). These comparisons are not surprising, refiners respond to two things: prices
and customer needs. More distillate and less gasoline are made because of customer
demand, however, the study analysis results are still relevant. Given the relative prices of
gasoline and middle distillates and the refining facilities and costs, both Sheli and Cailtex
should find new gasoline sales volumes to be more economically attractive than additional
diesel sales volumes. For example, a new power generation facility in the Philippines which
was seeking diesel fuel for running gas turbines might not find these refiners very
interested in supplying new diesel fuel volumes. Producing more diesel would mean co-
producing more gasoline, and that gasoline cannot be sold at the controlled price but would
have to be sold on the export market. In the export market, it would have to bear the
burden of crude duty in its feedstock cost, and a transportation cost to the sales
destination.
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5.2 Qil Product Pricing and Refinery Facility Investment Decisions

The Philippine government plays an enormous role in determining the climate for and
success of refinery investments. Energy policy affects refineries by setting prices at the
refinery gate and also by setting taxes and duties which are large factors in determining
consumer prices and demand. OQil pricing and refining investment decision making are
discussed by focusing on the following items:

. Tax and duty decisions — price consequences — relative demand for oil
products.

. Control price setting — relative gate prices — return on upgrading
facilities.

. Product quality requirements — refining cost increases — gate price

changes required.

Refinery facility needs and decision-making are affected by oil product prices at both the
consumer level and at the refinery gate. Prices at the consumer level include tax and duties
in addition to the refiner’s costs and profit on the products. When tax and duty amounts
vary across the product barrel, the relative product demand is affected. In the past, the tax
and duty component (including OPSF) for diesel fuel has been significantly less than that
for gasoline, and diesel demand has grown at a faster rate than gasoline demand. In the
past, this tax policy achieved a desired benefit: a lower priced transportation fuel has been
available to the public transport sector. Also, up to a point, using both gasoline and diesel
as transport fuels helps to "get the most miles out of the crude barrel.""

A diesel engine gets about 25% more kilometers per liter than gasoline, due in part to the
higher energy density and in part to the engine efficiency. But at the current high levels of
diesel demand in the Philippines, it may be appropriate to consider energy policies that
foster lower diesel demand growth. While generally the cost to produce more gasoline
exceeds the cost to produce any other refined product, the point has been reached in the
Philippines where that is not true in the case of diesel production costs. At this point, less
rapid growth in diesel demand would mean a better utilization of refinery facilities.

Crude and product price differentials, rather than refinery margins, are the primary
determinants of the success or failure of refinery upgrading investment decisions. Of
course, changing price differentials can also be accompanied by change in margin level, as
these are not independent variables. Upgrading can mean a refiner is able to make the
same mix of products from a poorer quality crude, or an improved mix of products from the
same crude, or somewhere between those extremes. A refiner gearing to use a poorer
crude may be betting on crude differentials as a basis for return. But the situation in the
Philippines is more a matter of improving product mix, and that means adding equipment
to make more higher priced products and less lower priced products. In this case, the
refiner is betting on how the price differences will be controlled. That means relative prices,
especially in the case of diesel vs gasoline, need to reflect market forces.

"Diesel: Miles Per Barrel”, Wagner, T.O., Lawerence, D.K., and Plautz, "HYDROCARBON
PROCESSING", Jan. 1981.
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Investors are often reluctant to believe that controlled prices in the future will adequately
reflect the market forces that are the basis for the investment need. Price controis can
disrupt and distort the clear reading of the market trends the refining facility investor needs
to see. Even if the price controllers are sensitive to giving buyers and producers correct
price signals for matching supply to demand needs, the existence of controls obstructs a
clear understanding of what those prices should be. As noted earlier, Philippine diesel
prices should be higher relative to gasoline prices than in Singapore. Also, the Philippine
light-heavy product price differential should be a bit less than in the Singapore market.
Exactly how much these price differentials should be could best be determined in a
decontrolled environment, where domestic products and import product volumes interact
to achieve the most efficient supply balance and provide the best prices for consumers.

Does the Philippine price control mechanism’s impact on crude oil pricing affect the refinery
facility decision-maker? The control pricing mechanism does not alter the relative
acquisition prices of crudes, but it does allow increased crude cost to automatically be
translated into higher product prices. But regardless of how product prices are set, the
refiner's most profitable choice is still to optimize crude selection for production given the
controlled product prices and market demands. Thus, control should not encourage the
purchase of higher priced crudes simply because their cost can be passed through.

Changing product quality specifications can signify a clear need for increased margins and
changes in product price differentials. Many countries around the world are changing
product specifications to achieve environmental improvement objectives. Changing product
qualities can involve substantial increases in investment costs for facility improvements,
and associated increases in operating costs for the refinery to produce the same volume
of products.

5.2.1 Future Refinery Facility Investments

As stated previously, decision making on future refinery facility improvements in the
Philippines is very difficult because of the uncertainty about future product price
differentials and potential energy policy decisions that could shift the relative
demand for oil products. This report recommends that policy actions be taken to
dampen the growth of diesel fuel, which would impact the refiners’ facility choices
for the future.

Because of the price and demand uncertainty, no refinery computer model studies
have been conducted to determine the most appropriate refining facilities for the
Philippines. It is informative, however, to explore the facility options open to
refiners to change the mix of products produced. The primary way refiners change
product mix is by converting the heaviest fraction of crude oil to lighter products
(gasoline and diesel).

The heaviest fraction from the primary distillation unit is the atmospheric tower
bottom (360°C+), and this whole fraction is sometimes processed, or is separated
into lighter and heavier fractions in a vacuum distillation unit. These fractions are
vacuum gas oil (360 - 540°C) and the vacuum tower bottoms (540°C+), and one or
both of these streams are processed. Processing choices all involve "cracking" or
breaking down larger molecules, but there are also some undesired recombination
reactions to heavier molecules (tars and cokes). The cracking processes employ
the following conditions to achieve conversion of the feed stream:
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. Thermal Process - Heat Only
) Thermal, Catalytic - Heat In Presence of a Catalyst
. Thermal, Hydrocatalytic - Heat, and Catalyst In Presence of Hydrogen

Each type of process can vary in terms of severity - i.e. temperature, pressure and
time. There is an increasing progression in cost of processes ranging from thermal
to catalytic to hydrocatalytic, but results also improve in terms of conversion and
selectivity. Selectivity refers to the degree that desirable products are obtained in
the converted material.

The major process alternatives for converting atmospheric tower bottoms (ATB),
vacuum gas oil (VGO) and vacuum tower bottoms (VTB) to light products are given
in Table 5-7.

The foilowing points will provide perspective in comparing these processes:

. It is easier and less costly to convert VGO than VTB;

] Middle distillates can’t be produced without also producing more
gasoline;

] An FCC unit is more of a gasoline maker than a middle distillate
maker;

. The hydrocracker has the best conversion and selectivity but is most
costly; and

. Undesired product yield increases with feedstock boiling range and

process severity.



Table 5-7

Yields For Refinery Upgrading Processes (Wt%)

Thermal FCC FCC Hydro- Vis- Delayed
Cracker High High Cracker breaker Coker
L HighDist Dist  Gaso |
CONDITIONS
Severity Moderate | Moderate | Moderate | Moderate Miid Severe
Thermal X X X X X X
Catalyst X X X
Hydrogen X
FEEDS --—- Vacuum Gas Oil ---- Atm Twr | Vacuum
Bttms Bttms
PRODUCTS
Ovhd Lt Gas 7.1 7.5 15.2 5.2 25 11.3
Lt Gasoline 4.8 0.0 0.0 5.9
Naphtha(Gaso) 10.8 27.0 47.4 30.7 9.3 19.1
Middle Dist 484 38.3 18.8 61.2 14.2 22.0
Bottoms 28.9 25.8 13.0 0.0 74.5 18.8
Coke 0.0 1.5 5.6 0.0 28.8
TOTAL 100.0 100.0 100.0 103.0 100.5 100.0
GASO+DIST 59.2 65.3 66.2 91.9 235 411
DIST/GASO 45 1.4 0.4 2.0 1.5 1.2
INVEST ($Sbbl/d) 1250 2200 2200 3300 1250 2700
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The processes that can make more distillate are vishreaking, thermal cracking and
hydrocracking. FCC and coking produce some distillate, but are more suited to
increasing gasoline production. Visbreaking is the process that Shell has chosen
for the STAR project, and will increase Shell’s middle distillate production. It does
so by converting heavier material to middie distillates and also by reducing the
viscosity of the visbreaker bottoms. This means less distillate material has to be
added to the visbreaker bottoms than would otherwise have to be added to the feed
stream in order to meet product viscosity specifications. The visbreaker is a
relatively mild thermal process and is the least costly of all the process options
shown, but the volume of additional distillate product is comparatively small. In an
environment of uncertainty about the relative pricing of middle distillates, a
visbreaker may be the best choice, but diesel demand growth might indicate that a
hydrocracker would be needed to meet future demand mix. However, the
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hydrocracker is the most expensive of the process alternatives; its investment cost
per daily barrel is roughly three times the cost of a visbreaker, and may also require
added investment in hydrogen production facilities. Clearly, a high middle distillate
refining gate price would be required to justify investment in a hydrocracker. That
is, marginal cost of distillate production would exceed the marginal cost of gasoline
production, and consequently, the relative prices of gasoline and diesel would have
to reflect those relative marginal costs to provide investment incentive for a
hydrocracker project. Currently, regulated prices do not provide adequate
incentives for large increases in distillate production capability.

Based on existing refining facilities, increased gasoline production is possible
without significant increase in marginal cost. With existing facilities middle distillate
production is near the maximum. The addition of the Shell visbreaker will result in
only a very modest increase in distillate production. Increasing diesel imports may
appear to be the best solution, but high diesel demand is also a problem in the
region. For the immediate future, refinery upgrading decisions should await a
clearer view of pricing, tax and energy policy decisions, as these will affect demand
and relative pricing, factors which will determine the most appropriate future refining
facilities for the Philippines.

5.3 Refinery Replacement costs

A rough approximate estimate was made of the replacement cost of the Philippine refinery
facilities as planned for 1994. The basis for these rough estimates was the new construction
cost for the same size and type of units as are anticipated to exist in 1994, i.e., Petron as
it currently exists, Caltex with expansion and Shell with the STAR project. In actual practice,
few, if any, refiners in the world would replace all existing equipment, which generally has
evolved over a period of many years, with the same number, size, or even type of
processes. Technological advances, consolidation of muitiple units into single units,
different demand patterns, different feedstock scenarios, environmental and social policies,
possible joint ventures and many other factors would be considered in any decision if it
were necessary to replace existing refineries.

Process units battery limits costs were based on cost curves for a US Gulf Coast location
escalated by 40% for a Philippine location. Off-site and support facilities were assumed to

be 75% of process battery limits costs. Tankage was estimated to cost 12.50 US$/bbl. Jetty,
docks and land costs are very site-specific. Shell indicated that costs for the jetty and docks
in its STAR project are $400 million. It was assumed that the replacement cost for Caltex’s
and Petron’s facilities would approximate Shell’s cost, and $300 million was used.

The estimated replacement costs for the 1994 Philippine refineries, as planned for 1994, are
shown in Table 5-8.
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Table 5-8

US $ Millions

Facility Area Caltex Petron Shell

Process Battery Limits 241 1 339 277
Oftsite Support Facilities 169 237 194
Tankage 58 128 22
Shell Existing Tankage 42
Total, excluding Jetty, Docks, etc. 480 721 549
Jetty, Docks, etc. 300 300 400

Further details are shown in Table 5-9. Again, these are very rough estimates, and
replacement costs in kind do not necessarily correlate with the actual value of an existing
refineries.

5.4 Summary and Recommendations

Several cases were developed using the Linear Programming model (LP) described in
Chapter 4. The results of these cases quantify the impact of price on the optimum crude
selection and optimum product slate for each of the refineries investigated. Cases were
also analyzed that forced production of specific products at a non-optimum level to
determine the effect on crude selection and economics.

Comparisons of optimum operations as depicted by the LP solutions with that of actual
operations were made. Not surprisingly, the optimum solutions indicates more gasoline and
less distillate should be produced than was actually the case. This is due to refiners
tending to maximize diesel while limiting gasoline to meet local demand. In other words,
the refiners strived to meet demand although the controlled price structure indicated more
gasoline and less diesel would have been more economical, assuming the additional
gasoline couid have been sold in the local market. The refiners were attempting to meet the
needs of the market at the expense of generating lower margins.

Government controlled prices play an enormous role in supply/demand patterns and,
accordingly, the economics of refinery investments. Demand is influenced by price and it
is irrelevant to the consumer whether that price results from DOCT, taxes, OPSF, dealer
margins or other factors. Economics of supply is partially dictated by netback to the
supplier. The controlled low prices for diesel has distorted demand upward while distorting
the economics of supply downward.

Refiners cannot make rational decisions on investments without knowledge of future energy
policies, ie pricing, of the government. No LP runs were made to define future hardware
requirements due to the uncertainty government policy. Economics of conversion hardware
to increase diesel production were reviewed and concluded that regulated prices do not
provide adequate incentives for large increase in diesel production capabilities.
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Rough estimates were made of the replacement cost, in kind, of the three Philippine
refineries as planned for 1994: Caltex, $780MM; Petron, $1,021MM; and Shell, $949MM. It
is doubtful that many, if any, refineries would be replaced in kind. Thus, replacement cost
does not necessarily correlate with actual value.

F:\1046\02.01\CHAPS.FIN 5-13



6 The Diesel Dilemma

In the previous two chapters it has been shown that for Philippine refiners to supply a
greater fraction of diesel and other middle distillates would mean that diesel would have the
highest unit cost of all the refined products. Increased volumes of diesel can be produced
by processing more of the most expensive premium crudes or by adding diesel-making
processing facilities that are among the most costly equipment both to purchase and
operate. On the other hand, Philippine refiners have existing equipment to produce more
gasoline.

This chapter will review the impact of past pricing and tax policies of diesel supply and
demand. Recommendations are made on adjusting pricing strategies and taxes to improve
the diesel supply demand situation.

6.1 Diesel Pricing and the Supply/Demand Imbalance

While the cost of producing more diesel is increasing relative to the cost of producing more
gasoline, the consumer prices have been going in the opposite direction. As can be seen

below.
TABLE 6.1
Philippine Oil Product Consumer Prices: Peso/liter
Annual Average Prices

Premium : Diesel R Price Difference

Gasoline “ |+ Premium - Diesel
1986 7.12 5.26 1.86
1987 7.15 4.96 2.19
1988 6.95 4.82 2.12
1989 5.91 3.81 2.10
1990 8.09 5.45 2.64
1991 14.69 7.58 7.1
1992 11.69 7.21 448

The price difference between premium gasoline and diesel was around 2 P/L from 1986 to
1989. The differential rose to over 8P/L for a period in 1990 and now stands at 4.P/L. The
demand for diesel as a percent of the total product barrel is shown in Figure 6.1.
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Figure 6-1
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In the 1986-1989 period when the Premium Gasoline-Diesel price difference was around 2
P/L the diesel demand was declining or flat, but since 1990 the demand for diesel has
started to rise rapidly. Surely the higher price differential has been a factor in the diesel
demand growing more rapidly, while gasoline demand is declining slightly. The
construction of gas turbines for power generation has also been a factor in recent diesel
demand growth and will continue to be so in the near future, pushing diesel demand higher.

The problem is obvious, simple economics would say, if diesel is getting more expensive
to produce relative to gasoline, then the price to the buyer should be rising relative to
gasoline. But in the Philippines, the opposite has been happening: the price of diesel to
the consumer has been falling relative to gasoline and as those prices grow apart, a
demand shift from gasoline to diesel is occurring.

The pricing pattern for consumer oil products that has been followed in the past few years
has been achieved by shifting greater and greater amounts of the tax burden from distillates
to gasoline as oil product prices increase.

In many countries around the world the tax on diesel and gasoline are approximately the
same and the consumer prices are also fairly close. But in the Philippines the policy has
been to price diesel lower than gasoline to provide a lower priced fuel for jeepneys and
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buses and hence reduce the economic burden to poorer segments of the population. This
policy worked to achieve the desired objective in the 1980’s but there are now two important
differences compared to the situation in the 1980's:

1) Distillate demands are at a much higher level, where both cost and ability of
refiners to supply product needs are problems.

2) The consumer price difference between premium gasoline and diesel has
doubled and, if historic pricing patterns are used to adjust product prices,
would go higher as crude prices rise.

The distillate supply situation has become quite difficult but will grow dramatically worse
unless the current trends are changed. The rate of growth of diesel demand should be
dampened so that it grows at no greater rate than the total product barrel. A slightly slower
growth rate would be even more desirable. There are two ways of achieving this objective:

1) Decrease the gasoline-diesel price differential

2) Increase the cost of a buying and operating diesel engine vs a gasoline
engine vehicle

Implementing both 1 and 2 above is recommended. Increasing the diesel-gasoline price
differential was very easy, decreasing it will be quite difficult. A quick reversal to a2 P/L
price difference would be a desirable way to achieve the demand growth objective but that
is probably not a politically viable action. It is recommended that the price difference be
decreased by between .5 P/L and 1.0 P/L. While this will still leave a price differential that
represents a considerable economic incentive to switch from gasoline to diesel it will
provide an indication of a change in direction from past consumer pricing trends. The
second step is to make the new or replacement diesel engine or diesel engine vehicles more
expensive than the comparably sized gasoline powered vehicle. Duty increases on engines
and vehicles are recommended for the following:

a. Diesel-run private cars whether imported as complete units or knock-down;

b. Diesel engines for the fabrication of cars, jeeps, jeepneys, or light utility
vehicles (LUV’s) or as replacement engines for these.

There would be no increase in duty on diesel powered buses. It might also be desirable to
moderate the impact on jeepneys operated for public transport, either at the duty level or
through a compensating reduction in annual fee registration or a fuel tax rebate (whole or
partial). The basic objective is to impose the greatest economic penalty on the private
passenger diesel cars, especially a new purchase or conversion, to counter balance the
incentive of the fuel price differential.

How much of the increased cost burden should be placed on diesel fuel purchased for
public transportation as oil prices rise is a difficult policy issue. It is believed that arresting
the current rapid demand growth is a top priority. The practical problem that will be faced
in imposing differential duties on diesel vehicles by engine size or functional use is
unknown at this time. Also, the distribution of diesel demand by type of user is unknown,
specifically how much is used in public transportation. Only when information is available
along with the expected degree of success in impacting demand through fuel price vs
vehicle cost penaity, will it become possible to make additional adjustments, especially
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given the recommendation to move to "specific taxes only" on oil products.

The recommendations for dealing with diesel demand growth are based on the premise that
the primary objective of energy and social policy has been to provide low cost public
transportation. A low diesel fuel price has been the means of achieving that policy
objective. Unfortunately, as experience in the Philippines has demonstrated, when the price
of diesel is low compared to gasoline an incentive is created for all vehicle users to
consider purchase or engine conversion to diesel power. Increasing use of diesels for
private vehicles can then jeopardize the primary objective of the energy/social policy.

There are other alternative approaches to dealing with rapid diesel demand growth which
accomplishes the desired social policy. For example, using specific taxes only, diesel tax
could be set at 2 P/L under the gasoline tax or even at parity with gasoline and then attempt
to provide a tax exemption or rebate to buses and public transport vehicles. An effective
tax exemption scheme would require that the sales channels for fuel for public transport
vehicles are separate with little opportunity for volume to slip through to private usage. A
second problem would be the sudden price rise that would be seen by current private diesel
owners who would argue that they were being unfairly punished by the government’s
sudden change in fuel pricing. Basically, a variety of alternatives should be evaluated to
find the one with the fewest practical implementation problems that meets the policy
objective.

In terms of dealing with the diesel dilemma, it is felt that effectively dealing with the demand
side will eliminate a long term supply problem. Two of the Philippine refiners already
possess catalytic cracking units which can produce more light products. It makes little
economic sense to spend investment dollars for new hydrocracker capacity to make diesel
fuel while simultaneously underutilizing the capability of the in-place cracking capacity.

In the short term, the diesel supply problem needs to be addressed as quickly as possible.
That can best be accomplished by removing barriers and creating the appropriate price
incentives for diesel imports. Specifically the following steps are recommended:

1). The elimination of import duties on crude and diesel product. A higher duty
on product than that on crude makes imported product uncompetitive and
hence importing diesel is unattractive.

2). Increase the refinery gate prices of diesel relative to gasoline by the
Singapore to Philippines product transportation cost. That is, the price of
diesel relative to gasoline would be higher in the Philippines than in
Singapore. This will require the modification of the SIP basis of calculation
while prices are still controlled.

3). Deregulate product imports. New entrants in to the oil market sector could
be attracted as importers and distributors. The Subic Bay facility could
potentially serve as a port and storage facility for this type of activity.

Item 2 would, of course, be carried out as part of the restructuring of duties and taxes with
a shift to specific taxes only. Action on the steps discussed are the first priority steps in
the decontrol process and should, in fact, be addressed well before the date of price
decontrol.
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it should be noted that providing appropriate price incentives for diesel imports will also
provide added incentives for domestic refiners to produce more diesel. However, as was
shown in Chapter 4, a refinery has a rather steep incremental production cost curve at high
diesel production levels, thus the primary source of added diesel supply is expected to be
product imports.

6.2 Summary and Recommendations

In summary, the Philippines has had a social policy in which diesel fuel was priced lower
than gasoline to provide a lower priced fuel for jeepneys and buses and hence reduce the
cost of public transportation for the poorer segment of the population. This policy has
caused diesel demand to grow much more rapidly than gasoline. As diesel demand has
become a higher fraction of the oil product barrel it has become more difficult for refiners
to meet the demand requirement. Attracting diesel import has also been difficuit because
of the controlled diesel price and the product import duties.

A number of recommendations have been made to remedy the "diesel dilemma":

1) Remove the import duty and replace with a specific tax

2) Increase the refinery gate price relative to gasoline (higher than SIP), but reduce the
consumer price gasoline-diesel differential

J) Deregulate product importation

4) Increase duties on new diesel engine and diesel vehicles with lower duties or

compensating benefits for public transport vehicles

The objectives of these recommendations are to provide increased diesel supply in the
short term and diminish diesel growth rates in the longer term.
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TAXES ON PETROLEUM

Most countries’ tax petroleum and petroleum products at rates that are significantly higher
than those applied to the output of other industries or non-petroleum products. Exceptions
to this are countries with large crude exports who generally either do not tax petroleum
products or tax them at a rather low rate.

In the next chaptér the taxes, on petroleum and petroleum products, paid by Philippine
consumers are compared with the equivalent taxes paid by the end users in other countries.

71
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Purpose of Taxes and Duties on Petroleum and Petroleum Products

Taxes are imposed on petroleum and petroleum products by governments for a
variety of reasons. These reasons include, but are not limited to: generation of
government revenue, effecting social goal, decreasing or shifting demand,
protecting industries and improving the environment, and are further defined below.

7.141

7.1.2

714

Generate Government Revenue

Many countries find taxation of petroleum products are a convenient method
to generate fairly large revenues without excessively complicated
procedures.

Effect Social Goals

Taxation policies may be used to implement desired social goals. One
method is to levy heavier tax rates on those products deemed to be luxury
or that are primarily consumed by the more affluent population. The
products that are considered essential or consumed in large quantities by
the tess affluent are either not taxed or are taxed at lower rates.

Decrease Demand

Governments may wish to decrease the demand for certain products for
various reasons: balance of payments, implement social goals,
environmental, etc. Since generally demand for a product decreases as
prices rise, an increase in the price of a petroleum product is likely to reduce
demand.

Shift Demand

Some petroleum products compete with other petroleum products (as well
as non-petroleum products). Examples are diesel versus gasoline, kerosene
versus LPG, diesel versus heavy fuel oil, and premium gasoline versus
regular gasoline. Governments impose higher taxes on those products for
which they wish to dampen demand and lower taxes on competing products.



7.2
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Protect Industries

Some governments choose to favor selected groups of industries by
applying lower tax rates or duties, in order to enhance those industries’
competitive position. Some examples are: import duties on crude which
give advantage to local exploration and production companies, import duties
on petroleum products which are advantageous to local refining and
marketing companies, or duties on heavy fuel which make coal and
geothermal energy more competitive.

Improve the Environment

Taxes are sometimes enacted on environmentally less desirable products in
order to increase the consumer price and thus reduce consumption.
Examples are higher taxes or higher duties on higher suifur content fuel oils
and diesels.

Philippine Taxes and Duties on Petroleum and Petroleum Products

There are several categories of taxes applied to petroleum and petroleum products.
Their effect is discussed below.

7.2

7.2.2

Current Duty and Tax Structure

The Philippine government imposes three categories of duties and taxes on
petroleum and petroleum products. They are: (i) Ad-valorem import duties
on crude oil and petroleum products, (ii) a special duty, equal for all
products, on the volume of petroleum and its products sold internally, and
(iii) a set of taxes, specific to each type of product, also sold internally.
Table 7-1 lists the characteristics of these taxes and duties.

Aspects of the OPSF

It should be noted that the amounts of money contributed by the refineries
to the OPSF are neither a duty nor a tax, provided these amounts are used

in accordance with the purpose for which the Fund was set up: to
compensate the oil companies when crude prices are higher than the

reference price level reflected in the refined products’ prices. It is similar to
a trust fund which is used to stabilize product prices.

There have been suggestions to use the OPSF for purposes other than
petroleum product price stabilization (e.g. volcano relief, assistance to NPC,
contributions to the General Fund, etc.). Use of the funds for the above
mentioned purposes would be tantamount to making such withdrawals a tax
since the funds would not be available to reduce the costs, when the price
of petroleum rises.

-V
.



Table 7-1
DUTIES AND TAXES ON
PETROLEUM AND PETROLEUM PRODUCTS

I Rate Unit | Basis
(a) Regqular Import Duty
Crude Oil 19.0% % c.i.f.
Petroleum Products 29.0% % c.i.f.
(b) Special Duty
All Products 1.00 Peso/liter | All Products sold
(c) Specific Taxes
Premium Gasoline 2.52 Peso/liter | Premium gasoline sold
Regular Gasoline 2.28 Peso/liter | Regular gasoline sold
Jet 2.38 Pesolliter | Jet sold
Kerosene 0.50 Pesol/liter | Kerosene sold
Diesel 0.45 Peso/liter | Diesel sold
Fuel oil 0.00 Pesol/liter | None
LPG 0.00 Pesol/liter | None
Asphalt 0.56 Peso/liter | Asphait sold
Thinners 0.00 Peso/liter | None

7.2.3 Analysis of Product Price Buildup March - 1992

The analysis in Table 7-2 shows the make up of the taxes and duties
included in prices of petroleum products to the consumer. The analysis is
applicable to conditions existing in March and April 1992 for the Metro
Manila area.

Three categories of ERB established prices are shown:

(a) The established base price' which includes ad-valorem import duties

The base price is established by the ERB taking the direct oil company take (DOCT) into consideration.
The DOCT first established on January 14, 1971 and has undergone numerous changes since then,
although the concept it represents is basically the same. Even though the principle guiding the
determination of DOCT is cost recovery, the changes to it have been limited to the changes in the cost
of crude importation, excepting the partial increase of 2.5 centavos per liter that was allowed in the
recovery of operating expenses in May, 1986. The DOCT is adjusted every two months in accordance
with the change of the cost per barrel of crude imports, compared to the previous two month period.
The crude cost adjustment is based on Singapore import parity and the sales of products in the
corresponding period.
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(b) The approved posted price which is equal to the base price plus
special duties, specific taxes, and the OPSF component

(c) The end user price which is the posted price plus hauling and the
allowed dealer markup for gasolines, kerosene, and diesel

Table 7-2

Analysis of ERB Pricing for March 1992
Pesos Per Liter

I LPG RGASO PGASO' JET KERO DIESEL HSFO i ASPHALT l THINNER
r—
1. ERB PRICE BASE 567 4.42 4.91 5.20 5.23 5.18 2.47 2.79 475
2. SPECIAL DUTY 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3. SPECIFIC TAX 2.28 2.52 2.38 0.50 0.45 0.56 |
4, OPSF -1.41 3.25 3.00 4.81 0.04 0.13 -2.02 4.90 7.25
5. POSTED PRICE 5.26 10.95 11.43 11.39 6.77 6.76 3.45 9.24 13.01
6. HAULING 0.09 0.09 0.09 0.09
7. DEALER MARKUP 0.46 0.47 0.43 0.45
8. END USER PRICE 5.26 11.49 12.00 13.39 7.30 7.30 3.45 9.24 13.01
9. ERB TARGET 11.50 12.00
10. INDUSTRY VOL% 6.19 3.7 10.17 1.20 4.52 38.78 34.79 0.47 0.17
DUTY TAXES & OPSF
| DUTY ON CRUDE 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58
SPECIAL DUTY 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
SPECIFIC TAX 2.28 2.52 2.38 0.50 0.45 0.56
TOT. TAXS & DTY 1.56 3.36 4.10 3.96 2.08 2.08 1.38 2.14 1.38
OPSF -1.41 3.25 3.00 4.81 0.04 0.13 0.02 4.90 7.25
TOTAL GOVT.
| IMPOSED ADD ON i 0.17| 711 710 8.77 2.12 2.16 1.56 7.04 8.84
Figure 7-1 presents the components of end user prices for each product as well as of the
weighted average product for the March 1992 ERB data.
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Figure 7-1

COMPONENTS OF END USER PRICES

14+

g A, T
o
[T [ R ./ ................................
- 101
_] 8—/ ..................................................
Fl.l G641 = L L4 S
o 47T ooy fon et oo g g
ﬁ 2_/ ..........
& o

-2

LPG PGASO KERO HSFO THINNER
RGASO JET DIESEL ASPHALT AVERAGE

[ | FEED COST TAXES/DUTIES N\ OPSF
[ ] HAUL/DEALER GROSS MARGIN

7.2.4 Characteristics of the Revenue Produced by Taxation

Even though it may be difficult to reconstruct the rationale that guided the original
establishment of the duties and taxes imposed on petroleum and petroleum
products, it is possible to analyze some of their main features and to conjecture into
which of the purposes listed in Section 7.1 they fall under.

(a) The 19% ad-valorem duty on imported crude oil could be construed to have

two purposes: (i) protect the Philippine oil producers, and (ii) produce
revenue.

The 19% duty on imported crude produces a differential which was
approximately 0.58 pesos/liter (3.55 US$/barrel) in favor of the Philippine
produced crude. For simplification and illustration, the duty on crude (as
well as the cost of crude) has been allocated equally to all products. If the
price of the Philippine produced crude is equated to the landed cost, plus
duty, of the imported oil, the differential would result in a considerable
advantage to the local producer and may or may not be sufficient to cover
the risks and production costs associated with local production.

However, since local crude production is less than 5% of the total
consumption, the promotional aspect of the 19% duty is relatively small, and
it could then be said that its main purpose is to generate government
revenue.
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(b)

(c)

(d)

Whether the 29% ad-valorem duty on imported petroleum products could be
deemed to protect the local producer depends on whether the local
production costs (including a reasonable return on the investment) are
sufficiently low to allow pricing the local product in competition with the
imported equivalents. Taking a very simplistic situation, in which the
finished product has the same volume as the crude used in producing it,
there would be a margin of only 10% (29 - 19%) to cover production costs
and provide for a reasonable return.

Since the margin to cover production costs and an adequate return allowed
by the import duty on petroleum products does seem to be sufficient, it can
be inferred that the 29% duty on imported products is not sufficient to
encourage local production and that therefore it could be said that its main
purpose is to generate government revenue.

Since the Special Duty of one peso per liter is applied to all products sold
in the Philippines, its main purpose is to generate government revenue.

In addition to generating government revenue, it may be argued that specific
taxes on each of the products can also fulfill the following purposes:
(i) effect social goals, (ii) shift the demand from certain products to other
products, and, to a small extent, affect the environment.

The following example will illustrate how some of the above principles
operate. Since the specific tax on diesel is approximately 1/5 of the tax on
gasoline, the transportation consumer may prefer to invest in a diesel-driven
vehicle, instead of a gasoline-powered one, because he/she feels that the
additional cost of the diesel vehicle would be offset by the much lower cost
of fuel, over the life of the vehicle. Thus the lower specific tax on diesel
would have the effect of shifting the demand from gasoline towards diesel.
A secondary effect to the consumer decision would be that the resuiting
transportation costs to the consumer that provides transportation services
(but not necessarily to the economy as a whole) would also be lower and
thus that the tariffs for transportation would also be lower. This, in turn, will
result in a corresponding decrease of the cost of the end products used by

the public at large - this could be construed as a means of achieving a
social goal to reduce the cost of living.

The use of specific taxes to improve the environment may not have such a
direct result as some of the methods used to achieve other purposes. As
a hypothetical example we could mention the fact that no specific tax is
applied to LPG. Thus there could be an incentive to use LPG in
transportation, since it produces less pollutants than alternate fuels.
However, it may be impractical to use LPG because of the absence of an
infrastructure which would assure suitable distribution of the product and
the availability of equipment that could adequately utilize LPG.

Table 7-3 displays the weighted average of the cost components of
petroleum products for the period under consideration. It will be noted that
the Regular Import and the Special duties increase the cost of all products
to the consumer since the Regular Import duty is applicable to the feedstock
from which all products are manufactured and the Special duty is applied to
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every product sold. This is equivalent to having a tax of 1.58 pesos per liter
($9.64 per barrel) on every product. Specific taxes averages 0.59 pesos per
liter (US$ 3.47 per barrel). Thus, 74% of the taxes and duties are across the
board on all products and only 26% are selective to specific products.

Table 7-3
Weighted Average of Cost Components
for Petroleum Products

Pesolliter US$/bbl %

Crude 3.09 18.83 47
Import Duty 0.59 3.55 7
Special Duty 1.00 6.09 15
Specific Taxes 0.57 3.47 9
Hauling 0.05 0.32 1
Dealer Markup 0.26 2.58 4
OPSF 0.48 2.90 7
Refiner/Marketing Margin | 0.53 3.21 8

End User Price 6.56 39.95 100
Memo: Taxes & Duties 2.15 13.15 33

7.25 Revenue Generation Options

FA1046\02.0\CHAP7.AN

Taxation on petroleum products can be varied to produce different results. The
category and mix of the results from taxation can take many forms. Two
hypothetical examples are given below to describe the effect of taxation. In these
examples the price of the products to the consumer is not changed, so that the
elasticity of demand need not be considered.

Constant Government revenue can be generated while maintaining the same

consumer price for each product as well as constant company take (DOCT) by
restructuring the duty and tax bases, as shown in Table 7-4.

in the example in Table 7-4 it was arbitrarily assumed that the local crude producers
needed little protection from imported crude and a duty of 2% would be adequate
to cover administrative costs of customs. For simplification, OPSF was included
with duties and taxes even though it is fully recognized that OPSF is not a tax. No
adjustment for the positive or negative effects of the OPSF are shown, so as not to
detract from the principles being illustrated of tax restructure.



TABLE 74
Government Revenue and OPSF
Actual and Reconstructed
Millions of Pesos

Duty Spec Spec Total OPSF Total
on ial ific Govt Rev- Govt
Crude Duty Tax Reviu enue Add
MARCH 92
LPG 81 139 220 -196 23
RGASO 49 83 190 322 271 592
PGASO 133 228 575 935 684 1619
JET 16 27 64 107 129 236
KERO 59 101 51 211 4 215
DIESEL 506 869 391 1767 11 1878
HSFO 454 780 1234 -15 1219
ASPHALT 6 10 6 22 51 74
THINNER 2 4 6 27 33
TOTAL 1306 2241 12687 483 1 066 5 889
RECONS-
TRUCTED
LPG 9 15 23 o
RGASO 5 587 592 - - se2
PGASO 14 1605 | 1619 R 619
JET 2 234 | 236 236
KERO 6 209 215 . 218
DIESEL 53 1824 1878 1878
HSFO 48 1171 1219 1219
ASPHALT 1 73 = T4 74
I THINNER 0 33 R~ ' 33
| ToTaL | wrl | sma|  sess| 5 889

Table 7-5 compares the component make up of each product price for the tax
structure existing in March 1992 with an assumed new tax structure designed to
assign specific taxes to each product while maintaining constant end user prices
for each product.
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Table 7-5

Summary of Government Revenue and OPSF

Millions of Pesos

LPG RGASO PGASO JET KERO DIESEL HSFO ASPHALT THINNE _ TOTAL |
MARCH 1992 PROCEDURES BASED ON JAN/FEB 1992 VOLUMES

Government Revenue:

Crude Duty 81 49 133 16 59 506 454 6 2 1,306

Special Duty 139 83 228 27 101 869 780 10 4 2,241
| Specific Taxes 0 190 575 64 51 391 0 6 0 1,277

Total Government Taxes 220 322 935 107 211 1,767 1,234 22 6 4,824

OPSF Collections (196) 271 684 129 4 111 (15) 51 27 1,066

Total Government Add- 24 593 1,620 236 215 1,877 1,219 73 33 5,890

RESTRUCTURED DUTIES, TAXES AND OPSF

Government Revenue:

Crude Duty 5 14 2 6 53 48 1 138

Special Duty 0 0 0 0 0 0 0 0

Specific Taxes 15 587 1,605 234 209 1,824 1,171 73 33 5,751

Total Government 24 592 1,619 236 215 1,877 1,219 74 33 5,889

OPSF Collections 0 0 0 0 0 0 0 0 0 0

Total Government Add- 24 592 1,619 236 215 1,877 1,219 74 33 5,889

SALES, JAN/FEB 1992 873 524 1,434 169 637 5,468 4,905 66 23 14,099

MARCH 1992 PRICES AND COST COMPONENTS
Pesos Per Liter

End User Prices 5.26 11.49 12.00 13.39 7.30 7.30 3.45 9.24 13.01

Crude Duty 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58 0.58

Special Duty 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Specific Taxes 0.00 2.28 2.52 2.38 0.50 0.45 0.00 0.56 0.00

Haul Aliowance 0.00 0.09 0.09 0.00 0.09 0.09 0.00 0.00 0.00

Dealer Margin 0.00 0.46 0.47 0.00 0.43 0.45 0.00 0.00 0.00

OPSF (1.41) 3.25 3.00 4.81 0.04 0.13 (0.02) 4.90 7.26

Oil Company Take 5.09 3.84 4.33 4.62 4.65 4.60 1.88 2.24 4.17

REALLOCATION OF GOVERNMENT IMPOSED ADD-ON

TO MAINTAIN PRICES, DOCT AND ENHANCE GOVERNMENT REVENUE

End User Prices 5.26 11.49 12.00 13.39 7.30 7.30 3.45 9.24 13.01
Crude Duty 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06 0.06
Special Duty
Specific Taxes 0.1 7.05 7.04 8.71 2.06 2.10 1.50 6.98 8.78
Haul Allowance 0.00 0.09 0.09 0.00 0.09 0.09 0.00 0.00 0.00
Dealer Margin 0.00 0.46 0.47 0.00 0.43 0.45 0.00 0.00 0.00
OPSF

‘ Oil Company Take 5.09 3.84 4.33 4.62 4.65 4.60 1.88 2.2 417
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7.3
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Table 7-5 also shows the amount of government revenue that is generated by each
product when using the March 1992 structure as well as for the restructured tax
bases. The total government revenue for each product as well as the grand total are
identical for the two bases.

It should not be inferred that this specitic tax structure is recommended. Rather,
it is an example to show that taxes can be structured to meet other goals and at the
same time maintain government revenue. Chapter 11 gives other examples of
setting tax rates at levels more compatible in reaching perceived goals of pricing,
by using a more rigorous mathematical approach.

Possibilities for Restructuring of Duties and Taxes

The determination of the need to restructure duties and taxes on petroleum products
must be guided by the clear identification of the goals of the subsector and by the
expectations of how any changes in the pricing of the products (resulting from
taxation) would modify their consumption (elasticity of demand). The goals
themselves are a result of the interpretation of the overall Philippine energy policy.
Some of the goals that should be considered are:

. Government revenue requirements
. Social aims

. Demand management

. Industry protection

. Protection of the environment

As part of the present study, the DOE has been provided with sophisticated
computerized simulation models that will enable it to better predict the effects to be
expected from changes of taxation that would be designed to respond to any of the
above goals that are established for the subsector.

There are some selective options for taxation that can be viewed at a micro level
and which would not have a decisive bearing on the subsector’'s policy but would
still meet specific tax goals. Thus they could be implemented in the short term.
Some of these options are:

. There are good arguments for the elimination or reduction of the ad-valorem

import duty on crude:

(a) The duty on crude imports tends to increase the price of all products
in the same manner as increased crude prices do.

(b) There is no apparent need to protect local crude producers because:
(i) local producers have the inherent advantage of low transportation
costs for supplying the local refiners, and (ii) there is no evidence
that their production costs should be very different from those
experienced by neighboring producers. Thus, unless explicit reasons
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are identified for giving them import protection on their production,
there is no evident reason for this protection.

Thus, consideration shouid be given to totally eliminate the ad-valorem
import duty on crude (or at least reduce it to the level required to cover
government costs in administration of customs on petroleum).

. Unless it is desired to have a fully free market, the level of the ad-valorem
import duty on petroleum products should be set to permit non-refiners
access to the Philippine market while allowing some degree of protection to
the Philippine refiner to obtain a fair return on invested capital. This
protection should be granted only to the extent that the Philippine refiner
maintains acceptable efficiency level in its operations.

. A prompt decision is required to solve an existing situation where some
taxes are in conflict with tax aims: taxation on diesel. For social reasons,
taxes on diesel have been kept low so that the price of diesel is lower,
relative to gasoline’s. This has created a high demand for diesel, such that
its supply is uneconomic and the corresponding demand management goal
is in chaos. Both goals need to be reviewed jointly and a compatible, non-
conflicting tax structure needs to be established to obtain a reasonable
balance between social purposes and a shift of the demand to more
economically sound products. Continued distortion of diesel prices can only
lead to further shortage of supply and, ultimately, disaster.

. On the surface there would appear to be a conflict between taxation on the
fuel used in the generation of electricity. The crude from which the fuel for
power generation is derived and subject to import duty and there is a special
duty of 1.00 peso per liter on all products. However, duty drawback is given
on all fuel used for power generation. In this manner the "hidden" taxes (ie
taxes on fuel used in its generation) on electricity is avoided and the amount
of taxes deemed appropriate by the government for electricity is applied
directly rather than indirectly.

7.4 Summary and Recommendations

Taxes are imposed on petroleum feed stocks and products with one or more of the
following objectives:

Generate government revenues
Effect social goals

Decrease demand

Shift demand

Protect industries

Improve the environment

oo ewN =

Petroleum is taxed in the Philippines in three ways;
1. Import duties of 19% on crude and 29% on products,

2, Special duty of 1.00 peso per liter on all products, and
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3. Specific taxes on selected products. In addition, product prices are
adjusted both up and down by application of the OPSF, although the
OPSF is not a tax.

Taxes and duties equate to about one third of the consumer price for products, on
average. About one halif of the consumer costs reflects the feedstock costs and the
balance covers the refining, marketing, hauling and dealer costs and profits.

The current tax and duty structure appear to be mostly non-selective as 74% of the
taxes/duties are applied equally to all products and only 26% are specific taxes on
selected products. It has been illustrated how the government revenue from
petroleum taxes/duties can be held constant while redistributing the taxes and
duties selectively over the various petroleum products.

It is recommended that the taxes and duties on petroleum be restructured in a
manner to target specific products for various levels of taxes which more clearly
reflects the government’'s multiple goals in petroleum taxation. Specific
recommendations are presented in Chapter 15, Implementation of Qil Price
Decontrol.



8 REFINING AND MARKETING: RETURNS, PROFITABILITY, AND MARGINS

8.1

8.2
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Development of the Petroleum Industry

Traditionally, the refining and marketing segment of the oil industry has not
provided as attractive returns to the investors as have the exploration and
production segments. The large oil companies explored and found large reserves
of crude oil. These companies had the choice to either develop these reserves and
process the crude through their own refining and marketing divisions or sell to other
companies that had insufficient crude production to fully satisfy their refineries’
requirements. In order to provide more secure outlets for their production potential
the crude producing companies developed product markets and built refineries to
supply those markets. The total integrated economics from exploration through
product sales were considered in these investment decisions. The intense
competition to secure outlets for crude production led to lower product prices in
attempts to gain or maintain market share with resultant lower margins and profits
for the refining and marketing segments of the industry.

The resultant lower product prices affected those refining and marketing companies
with inadequate or no crude production. However, these companies managed to
survive and prosper through development of special niches, innovative marketing
techniques, refinery efficiencies, diversification, and less overhead than some of
their larger integrated competitors.

As a result of the Organization of Petroleum Exporting Countries (OPEC) exerting
its influence in the 1970’s the control of crude production was taken away from the
crude producing companies. This was followed by multiple increases in crude and
product prices which led to a significant decrease in demand for petroleum. As a
consequence of the decrease in demand for products an excess of refinery and
marketing capacities resulted. Rationalization of this surplus contributed to lower
returns from refining and marketing operations.

Worldwide environmental concerns have required massive expenditures in refineries
and marketing facilities. Additional moves to improve the environment will require
significant investments and increased operating expenses in the future. The industry
has not been fully successful in recovering all of the additional costs.

Qil Companies’ Returns on Sales, Assets, and Equity

The return on sales, assets and equity for the Philippine oil company are compared
with the results of two groups of six international majors and eight US companies.

8.2.1 Returns of Philippine Oil Companies

Table 8-1 shows the average rates of return of the Philippine oil companies,
as calculated from their financial statements over the five year period 1987
through 1991.



Table 8-1

Rates of Retumn of Philippine Refineries

- Caltex Petron Shell industry
Return on Sales 2.0 3.2 3.4 29
Return on Assets 3.5 4.6 4.6 4.3
Return on Equity 211 23.0 14.5 18.7

8.2.2
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The specific yearly data for each oil company is presented in the Appendix
as Table X-1. The respective return data is depicted graphically in Figures
X-1, X-2, and X-3 of the same Appendix.

The first increase in company netback (DOCT) since 1986 was granted by
ERB in October 1992. This increase averaged 0.12 pesos per liter, about 2%
of consumer price. As shown in Table X-1 of the Appendix, the return on
assets for the Philippine industry for 1990 and 1991 was 4.1% and 6.4%,
respectively. Had the 0.12 P/L higher prices been in effect for all of 1991 the
return on assets would have increased to 8.4%. Similarly, had the increase
been in effect for all of 1990 and 1991, the average return on assets for the
two year period would have been 7.1% versus the actual of 5.1%. Return on
sales would have been 4.2% versus 3.0%, and return on equity would have
been 29.7% versus 21.2% if the increases were effective for 1990-91.
Summarizing, a 0.12 pesol/liter increases return on sales by 1.1%, return on
assets by 2.0% and return on equity by 8.5%, based on actual data for 1990-
91 (slight differences from above due to rounding).

Care should be taken to interpret the results, since the following distortions
may be present in the data:

(a) Sales figures include taxes which inflates the revenue over the actual

net realizations by the companies for their products and, thus,
reduces the Return on Sales percentages.

(b) Property plant and equipment are substantially carried at appraised
values and are reflected in total assets accordingly. Thus the
reported assets are somewhat above historical costs and the Return
on Assets is therefore reduced from that would result if it were
based on historical costs. Reporting returns on adjusted appraised
values is more appropriate, taking into consideration inflation and
currency devaluation.

Returns of Qil Companies in Other Countries

Investors usually are reticent to release their expectation for return on new
investments, unless this information is required by regulation or by
financing or lending institutions. This is because each investor may have
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a different way to appraise the risks entailed with a project and, consequent-
ly, would have a different goal for the return to be derived from it. Although
many companies wish to identify and report, at least internally, the return on
each business segment, these evaluations are not generally available to the
public.

Customarily corporate returns are reported on shareholder equity. Returns
on total assets can also be calculated but returns on net employed capital
are less frequently reported in data available in the public domain. Returns
on specific business segments or divisions are seldom available.

Figure 8-1 is based on data on the return on equity for the six major interna-
tional oil companies (BP, Chevron, Exxon, Mobil, Shell, and Texaco). The
weighted average annual returns on equity for the six companies are
exhibited in Figure 8-1 for the years 1980 through 1991. The weighted
average return on equity was 13.2% for the period 1980-1991. The average
return for the period 1987-1991 was 12.1% on equity. All data are based on
total corporate return. Data were unavailable to develop the return on only
the refining and marketing divisions. The exploration and production
divisions of oil companies generally generate higher returns than those from
the refining and marketing divisions.

35%

25%

20%

15%

10%

PERCENT RETURN & PERCENT DEBT

5%

%

Figure 8-1

RETURN ON EQUITY & DEBT RATIO
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8.2.3

The debt/equity ratio, i.e., debt divided by equity plus debt, is also plotted on
Figure 8-1 as a matter of interest. Equity made up 40% of the total assets for
the four U.S. international oil companies at the end of 1991.

The "Oil & Gas Journal" (O&GJ) presents annual financial and operating data
on the 300 largest oil and gas companies operating in the United States. A
data base was created and used to determine yearly returns on sales, total
assets and equity for selected companies from 1987 through 1991.

Two groups of data were interpreted:

(a) Data for the U.S. operations (only the same six international oil
companies displayed in Figure 8-1) was aggregated. It should be
noted that the results of this aggregation gave a series of somewhat
different returns on equity (as previously depicted in Figure 8-1)
since the O&GJ includes only the US companies of the Royal
Dutch/Shell Group and BP (Shell and BP(USA)) as opposed to the
worldwide operations reported in the Merrill Lynch data.

(b) Data was also aggregated for eight other large US oil companies with
significant refining and marketing divisions. These were: Amerada
Hess, Amoco, ARCO, Ashland, Kerr-McGee, Phillips, Unocal, and
USX-Marathon Group.

Comparison of Returns of the Philippine Companies with Other Countries

Table 8-2 compares the returns of the three Philippine oil companies with
those of other companies for the 1987-1991 period.

The 2.9% return on sales for the Philippine companies is significantly lower
than that of the other two groups. All three groups have some taxes included
in their sales figures and therefore the total revenue is inflated by the
amount of these taxes. In most cases the two non-Philippine groups have a
much larger spectrum of integration, ranging from crude production to
chemicals. Thus, the margins on some of these sales include crude pro-
duction margin as well as refining and chemical margins. Some of the sales
are also of crude oil, rather than product sales. Return on sales for each of
the three groups are presented in Figure 8-2 for the five year period being
considered.



Table 8-2

Comparison of Rates of Return of
Philippine, U.S. and International Oil Companies

Sales: Assets .. : Equity
% %L %
Philippine (3) 2.9 4.3 18.7
Internationals (6) 4.6 5.4 11.8
independents 5.0 4.8 15.5

Returns on assets are probably the most indicative of the relative profitabili-
ty of the three groups. The return on assets for the three Philippine
companies is 1.1% lower (a relative 25%) than that of the six internationals
and about 0.5% lower (a relative 12%) than that of the eight US indepen-
dents. The other two groups have more sophisticated operations which
include exploration and production, which generally generate higher returns

than refining and marketing.

Figure 8-2
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Any on-going business must generate acceptable returns on assets in order
to replenish old equipment, maintain its operations and prepare for required
future demands of production and environmental regulations.

Without adequate returns on existing investments, additional investments
cannot be made. Annual return on assets is depicted in Figure 8-3 to each
group.

The Philippine industry average return on equity of 18.7% compares favor-
ably with those reported for the six international companies (11.8%), and for
the eight independents (15.5%). The return on equity is highly influenced by
decisions on debt structure. The choice, or perhaps requirement, of a high
debt to equity ratio increases the leverage on the return on equity. Of course
the risk is also increased due to the interest payments on the debt. Return
on equity for each group for each of the five years is shown in Figure 8-4.
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Refining and Marketing - Profitability and Margins

The profitability and margins of Philippine refining and marketing companies are
compared with those of international groups.

8.3.1 Profitability and Margins - Philippine Companies

Pro forma profitability on the products produced by the refineries of the Philippine
oil companies was estimated using data made available by DOE and the Philippine
oil companies.

Monthly data were available for 1990 and 1991 for each company. They included:

. Production by product
J Direct Oil Company Take (DOCT)
. Crude cost

Annual data were available as follows:

. Refining expenses
. Marketing expenses
. Freight under recovery

Revenue was calculated multiplying the production data times DOCT product prices
for each month. Crude cost per barrel for each company, including transportation,
insurance, duty, ocean loss, and wharfage, was multiplied by the unit crude charge
to give crude costs each month. The gross margin is revenue less crude cost.

8-7
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The processing fee for the Caltex crude processed by Petron was estimated to be
120% of Petron’s costs on a per barrel basis. Refinery and marketing expenses as
well as the freight under recovery were deducted to give the earnings before inter-
est and taxes (EBIT).

The Foreign Exchange (FOREX) Advantage was estimated to be 2.75% of the cost
of crude based on the assumption shown in Table 8-3.

Table 8-3

Assumptions Taken in the Calculation of the FOREX Advantage

| o e |
FOREX Coverage 180 2.00
Loan from Banks 150 5.50
Placement Credit 150 14.5
Supplier Credit 30 0.00
Effective eﬂnuzlied Advantage 2.75

Table 8-4 displays salient data based on crude charge only. All produced at the
refinery are assumed to be sold at DOCT prices. Imports and exports have been
ignored in order to arrive at refinery and marketing margins from crude actually
processed.

Table 84
Earnings Before Interest and Taxes (EBIT)

Crude Charge Only
Average 1990-1991

© . USS$ per Barrel of Crude Charge
industry Caltex Petron Shell

Gross Margin 2.15 3.17 1.84 1.65

Process Fee, Cost/(Revenue) 0.00 0.09 -0.05 0.00

Refining Expenses 0.88 1.13 0.65 1.04

Marketing Expenses 1.24 1.22 0.90 1.88
| Freight Under Recovery 0.13 0.12 0.12 0.18

Subtotal -0.10 0.61 0.22 -1.45

FOREX Advantage 0.64 0.65 0.62 0.67

T_ N 53 126 nga | -073 |
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The company differences on the Gross Margins can largely be explained by the
differences in yields as presented in Table 8-5. The yields reflect the complexity of
the refinery and the quality of the crude charged. Gross Margins are presented in
Figure 8-5 for each company and the industry, for 1990, 1991 and the average of the
two years.

Table 8-5

Yields Based on 1990-91 Total Refinery Production

| Industry - Caltex Petron Shell
AVTUR 4.3 4.3 44 4.3
PGASO 125 16.7 113 10.3
RAGSO 4.0 5.1 25 5.5
KERO 45 6.3 3.1 54
DIESEL 30.2 35.6 245 35.0
FUEL OIL 31.9 20.1 24.5 35.0
PROCESS GAS 0.0 0.0 0.0 0.0
LPG 3.5 4.2 3.7 23
ASPHALTS 04 0.0 0.8 0.0
SOLVENTS 0.8 0.0 0.4 26
NAPTHA 34 0.8 6.7 0.0
AVGAS 0.0 0.0 0.0 0.0
PROPYLENE 0.0 0.0 0.0 0.0
INTERMEDIATES 0.7 24 0.0 0.0
REF/FUEL & LOSS 3.7 4.4 3.7 3.1
TOTAL 100.0 100.0 100.0 100.0
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Tables VIiI-2 and VHI-3, in the Appendix, present resuits of the interpretation of the
above pro forma data for each of the oil companies and for the industry as a whole
for 1990, 1991, and for 1990/91 combined. Table Vill-2 gives the results in total
pesos and dollars while Table VIii-3 states the same information in both pesos per
liter and dollars per barrel.



Figure 8-5
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Expenses are graphed in Figure 8-6. Data backing up the graphs are presented in
both pesos and dollars as well as pesos per liter and dollars per barrel in Table X-2
and X-3 of the Appendix.

It should be emphasized that these data are based on crude charged for each
company’s own account only. Caitex data includes crude processed for its own
account at Petron, whereas Petron data excludes the Caltex crude which Petron
processed. Also, the data excludes all products imported for resale and exports.
Therefore the marketing and freight under-recovery expenses are somewhat
overstated when based on crude charge only. Further, all of the refinery production
was priced at DOCT when actually some of the production was exported at lower
than DOCT values. Thus it can be said that the the gross margins are overstated.

These data also do not include interest expenses incurred for working capital or
other interest, except for the net advantage of FOREX coverage. Other corporate
cost elements, such as income taxes, or corporate income elements, derived from
operations other than that realized from the sale of products derived from crude
processed were not included. A direct comparison of these pro forma data to total
corporate after tax profits are therefore not meaningful. The data were developed
for use in comparing Philippine operations to that of other countries on a similar
basis.

A different interpretation of the data was calculated to take into account exported
and imported products. The margins from processing crude and selling all
production at DOCT prices was adjusted to reflect the impact of imported products
and exports. All imported products were assumed sold at DOCT prices. Cost of
imports was based on c.i.f. data furnished by DOE and multiplied by 130% to include
the 29% duty and other miscellaneous costs. All exports were costed at DOCT
prices and valued at f.o.b. prices as furnished by DOE. The margins on im-
ports/exports (many instances negative) were added to that calculated from crude
processing presented earlier. The divisors used were the sum of crude processed
and products imported. The margins and expenses on this basis are shown in Table
8-6.

Table 8-6
Earnings Before Interest and Taxes (EBIT)

mrgin
Process Fee 0.09 -0.05 0.00
Refining Expenses 1.10 0.58 0.80
Marketing Expenses 1.19 0.81 1.45
Freight Under recorvery 0.12 0.11 0.11 0.14
Subtotal -0.07 0.45 0.28 1.1
FOREX Advantage 0.56 0.63 0.56 0.52
Net EBIT 0.49 1.08 0.89 -0.02
F:\1046102.01\CHAPS.FIN 8-11



8.3.2

Profitability and Margins - Other Countries

Specific information on the profitability of the refining and marketing divisions of
companies explicitly comparable to the three oil companies in the Philippines is not
available. However some data has been developed which should give adequate
insight into the experience and history of the profitability in other countries and the
use of this data should be helpful in the analysis of the profitability of the Philippine
companies.

The gross contributions to corporate profitability by each of the divisions of the
integrated oil companies are included in the companies’ quarterly and annual
reports. Since net profit is the sum of the contributions from all divisions less
corporate interest, income taxes and corporate overhead, the net contribution of
each division is difficult to separate because of the complex allocations that are
carried out to obtain the overall corporate results. The gross contribution to
corporate profitability per barrel of product produced (as shown in the companies’
reports) were calculated and are subsequentially presented graphically.

Figure 8-7 shows the weighted average refining and marketing profit, dollars per
barrel (before interest, income taxes and corporate overhead) for the six very large
integrated international oil companies("Six Sisters":BP, Chevron, Exxon, Mobil, Shell
and Texaco) for their operations in the United States for the first quarter 1989
through the second quarter 1992. The maximum and minimum profitabilities of the
six companies are also shown. Similar data is depicted for their operations outside
of the United States in Figure 8-8.

Figure 8-7
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Figure 8-8
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Figure 8-9 presents the same data for eight US independent oil companies (Amerada
Hess, Amoco, Atlantic Richfield, Kerr-McGee, Phillips, Sun, Marathon, and Unocal)
for first quarter 1988 through second quarter 1992.
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Figure 89
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The maximum, minimum, and average profitabilities are shown in Table 8-7. Again
it should be noted that profitabilities are earnings before interest and taxes (EBIT)
and other corporate overhead. The average profitability of each of these three
groups by quarters are displayed in Figure 8-10 for ease of comparison.

Table 8-7

Refining and Marketing Profitability

Maximum 1989-1991 0.89 1.42 1.92

Average 1989-1991 0.63 1.06 1.10

Minimum 1989-1991 0.19 0.79 -1.20

Average 1990-1991 0.65 1.30 1.03
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Figure 8-10

REFINING & MARKETING PROFIT, 3/BARREL
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It should be noted that the refineries of the mentioned companies are generally very
complex with high conversion capabilities. The gross margins (product value less
crude cost) generated from these refineries are larger than those generated from
less complex and less expensive refineries. The reported profitability also includes
profits derived from diverse associated activities such as: convenience stores, car
wash and lube retail facilities, and other retail profits.

Data were also developed on refiners’ gross margins based on processing specific
crudes through generic refineries in Singapore, Rotterdam and the US Gulf and West
coasts. This is shown in Figure 8-11. The gross margins by months from January
1987 through October 1992 are shown based on three month rolling averages of
cargo product prices and crude prices. No allowance was made for refinery operat-
ing expenses. These are GROSS margins, i.e. cargo product value less crude costs.
The average for the six year period 1987-1992 and for the two year period 1990-92
are shown in Table 8-8.




Figure 8-11
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Table 8-8

Gross Margins

Singapore processing Dubai crude 1.54 248
Rotterdam processing Brent crude 1.19 1.78
US Guif & West Coast processing West 2.75 3.34
Texas Sour and Intermediate and Alaska

North Slope

The higher gross margins for the US refineries are a consequence of their much
greater complexity and conversion capabilities than those applicable to Singapore
and Rotterdam refineries.

The Oil & Gas Journal publishes "Wright Killen Refining Margins" on a monthly
basis. These margins are the Wright Killen & Company’s estimate of the average
cash margin realized by US Gulf coast refiners when all products are sold into the
wholesale market. The published data are based on average wholesale (terminal,
not cargo as used in the previous data) product prices, average costs of crude pro-
cessed, and average product yields produced by these refineries. Estimates of cash
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operating expenses (July 1992 = 2.67 US$/bbl) and feedstock costs were deducted
from the aggregate product value to obtain the cash operating margin. No deprecia-
tion, income taxes, interest, or other financial charges were included.

The complete history of the Wright Killen Refining Margins is portrayed in Figure 8-
12 with the margins presented on a rolling three month basis to dampen timing ef-
fects of crude and product pricing. The results are summarized in Table 8-9.
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Figure 8-12

US GULF COAST REFINER'S CASH MARGIN
OlL & GAS JOURNAL - WRIGHT KILLEN DATA
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Table 8-9

Wright Killen Refining Margins
Summary

Average 11 years (Jan 82-Jan 92) 0.63
Maximum Annual Average 2.02
Minimum Annual Average -0.99
Maximum monthly margin (absolute) 4.21
Minimum monthly margin (absolute) -2.18
Maximum 3 month rolling 3.49
Minimum 3 month rolling -1.60
Average for 1990-91 1.78 |
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8.3.3

These data reflect the wide swings in margins experienced by the refining industry.
While the average margin over the eleven year period was a modest 0.63 US$/bbl,
the swings between maximum and minimum margins were 3.01 US$/bbl on an annu-
al basis, 6.39 US$/bbl in absolute terms and 5.09 US$/bbl on the more representative
three month rolling average.

Similar, but more volatile swings can be noted in the gross margins based on cargo
prices as presented in Figure 8-11 and noted previously. There appears to be no
obvious reason to anticipate any reduction in the volatility of the refiners’ margins
in the future.

Comparison of Philippine Companies’ Returns with Others’

Table 8-10 summarizes the comparison of the Philippine Companies pro forma with
the data described in the previous section.

The data for the Philippine refineries include marketing expenses and freight
underrecovery totalling 1.37 US$/bbl. Products sold at terminals in relatively small
lots should command a differential over cargo prices to recover the additional
expenses incurred as well as some profit. The Philippine sales are at the terminals
while those for the other refiners are based on cargo sales with no marketing or
product transportation expenses. A more meaningful comparison of the Gross
Margins on an adjusted basis is to take into consideration the marketing and tran-
sportation expenses are shown in Table 8-10. The figures include a markup of 1.37
USS$/bbl which effectively assumes no additional profit going from refinery gate
sales to marketing sales but does assume recovery of additional expenses.

Table 8-10
Margin Comparison

1980-91

Philippine Refineries 2,15 2,15
Singapore Refinery 2.48 3.85
Rotterdam Refinery 1.78 3.15
US Guif/West Coast Refinery 3.34 4.71
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Even these adjusted margins need further examination. The Philippine refineries
have an average Complexity of 3.1 (Complexity is an industry accepted index of the
amount of process facilities downstream of the crude unit which upgrade the value
of the production). The Singapore and Rotterdam refineries have complexities of 6
to 7 while the US refineries have complexities approaching 10. The higher the
complexity, the higher the investment and operating expenses and the higher the
margin realized when processing a given crude slate.



A comparison can also be made to the Wright Killen data presented in Figure 8-12.
The net margins in the period 1990-91 are based on terminal prices from which
operating expenses have been deducted. For the 1990-91 the net margins (in
USS$/bbl) compare as follov:s:

(a) Philippine retineries 0.55 US$/bbl
(b)  US Gulf Cozst average refinery 1.78 US$/bbl

Again, one should expect a higher margin from the US Gulf Coast refineries because
of their higher complexity, c:onversion, and upgrading capability. This result should
be partially offset by the fa:t that the marketing expenses are included in the data
for the Philippine companies, whereas the US data includes expenses only up to the
terminals.

8.4 Summary And Recommendations
Refining and marketing divisions (R&M) of integrated oil companies generaily
produce lower profitability and returns than the exploration and production (E&P)
and other segments of the industry. Direct explicit comparisons of the financial
performance of the Philippine refining and marketing companies with that of similar
companies in other countries are not possible due to the unavailability of specific
data on R&M companies or divisions required for such a comparison. However,
several benchmarks were developed so that the general comparisons are possible
and an overall assessment can be made.
Comparisons of return on sales, assets and equity for the Philippine companies with
that of six integrated international companies and eight US domestic companies are
presented below:
Table 8-11
Caltex 2.0 35 211
Petron 32 46 23.0
Shell 3.4 4.6 14.5
Philippine Industry 29 4.3 18.7
Six Internationals 4.6 5.4 11.8
Eight US 5.0 4.8 15.5
Independents
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Return on sales is distorted in all cases since sales revenue includes taxes which
is passed on to the governments. However, the revenue for the six internationals
and the eight US domestics include a large portion of sales as crude oil, chemicals
and other sales which generally have a higher markup over cost and lower tax
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burden than refined products. Therefore, it should be expected that percent return
on sales would be lower for companies with only returning oil marketing divisions.

Return on assets are greater for the six internationals and the eight US domestics
than that realized by the Philippine companies. Again, E&P, chemicals and other
segments of the industry have historically generated more attractive returns than
have the R&M sectors. However, a rate of return of 4.3%, as experienced by the
Philippine companies over the five year period, is inadequate to generate the
required cash flow to sustain, much less expand, an efficient, viable operation.

Return on equity was greater for the Philippine companies than that for either of the
other two groups. Return on equity is highly influenced by debt policy or require-
ments. Leverage increases return but is accompanied with increased risk.

ERB granted price increases of 0.12 peso/liter in October 1992. This amount of
increased revenue (after 35% income tax) will increase the return on sales by 1.1%,
return on assets by 2.0% and return on equity by 8.5%. Had this increase been in
effect for all of 1991, the return on assets would have been 8.4% for the Philippine
R&M industry.

Extensive data were presented depicting margins of Philippine, US Gulf/West coast,
Singapore, and Rotterdam refineries. Additional data was presented on US Gulf
Coast refinery profitability over an eleven year period. While the data is not exactly
comparable due to the different types of markets, varying complexities of the
refineries, etc, some insights were observed. Refining margins are highly volatile
throughout the world. Considering the relatively low complexity of the Philippine
refineries and the differences in the markets, the margin realized is not greatly out
of line with that of refineries in other locations.

In summary, refining and marketing investments have generated only marginally
attractive returns. The experience of the Philippine companies have been in line, but
slightly lower than that of the other countries’ refineries for which data were
available. The returns realized by the Philippine have not been adequate to fully
justify additional investments. With the 0.12 peso/liter price increase granted in
October should increase return on equity to 8-9%. Another increase of similar size
should increase returns to 10-11% which would make additional investments more
acceptable to shareholders.



DISTRIBUTION AND DEALER MARGINS - FUTURES USE IN SETTING PRICES

This chapter discusses several relevant topics, namely:

9.1

9.2

Distribution facilities and their related transportation

ERB role in setting tariffs for the distribution process
Recovery of distribution costs

Possibilities of price stabilization through the use of futures

Product Distribution

The products produced by the refineries and those imported are distributed through
a total of 85 terminals and bulk plants throughout the islands. The principal means
of transporting the product to the terminals are: (i) marine transportation, and (ii) a
pipeline complex from the Caltex and Shell refineries in Batangas to Manila.

Over 42 inter-island services tankers with capacity totalling 836 thousand barrels
and 27 barges with capacity totalling 163 thousand barrels are utilized in moving
product to the terminals.

Distribution and Transportation Pricing

F:\1046\02.01\CHAPS.FIN

The ERB sets the rates that are to be added to the refinery gate permitted prices to
arrive to the prices of the products delivered at the terminals. The ERB sets specific
rates for both the white and black oil products delivered to each terminal of the
distribution system.

ERB uses several methods and procedures to establish the transportation
component of the distribution tariffs. These methods are summarized as follows:

. Marine transportation rates are based on the shipping costs actually

incurred by the oil companies, as calculated from the invoices presented by
third party individual shippers or shipowners.

Reasonable shipping charges appear to result from real competition among
individual shippers and shipowners. However there seems to be no real
determination by ERB of the appropriateness of these charges since it is
assumed that there is vigorous competition in the shipping segment. It
appears that the competition is sufficient to result in fair pricing practices.

J The pipeline rates are set by the ERB pursuant to public hearings where the
performance of the pipeline company is reviewed. The criterium to set rates
is that a fair return on rate base will be obtained by the pipeline. Rate base
is composed mainly of the net depreciated value of the pipeline assets,
priced at replacement cost.

PR



The determination of the fair return on rate base is a procedure widely used
in countries where there is a regulatory tradition. This method is particularly
adequate in situations where there is not a well-developed stock market '.

9.3 Evaluation of ERB Authorized Distribution Rates

An analysis of the adequacy of the ERB authorized distribution rates (to the
terminals) to cover actual costs follows. The revenue obtained by applying the rates
set on August 12, 1991 and revised on April 14, 1992 to their respective deliveries
of products to each of the terminals (for the first six months of 1992), are compared
with the actual corresponding expenses reported by the three oil companies.

The data used in the calculations comprised information for each terminal. The
following initial data were used:

. ERB Rates

For White Oil and Black Oil - August 12, 1991
For White Oil and Black Oil - April 14, 1992

) Reported Cost - First six months, 1992
By: Caitex, Petron and Shell

) Actual Volume Shipped - First six Months, 1992

By: Caltex, Petron and Shell

Tables IX-1, IX-2 and IX-3 in the Appendix show the calculations of over or under
recovery of shipping costs based on the differences of actual cost less allowed
rates for each of the two (1991 and 1992) ERB rate schedules, for Caltex, Petron, and
Shell.

Figure 9-1 depicts the calculated revenue for each of the two ERB rate schedules
and the cost based on the six months volume for each company. Actual costs for
all companies exceeded the revenue derived from the August 1991 rates.

The April 1992 rates permitted Petron and Shell to slightly over recover their costs.
However, Caltex did not recover its costs for the six month period. If the new rate
schedules are adequately designed, it should be expected that any over recovery
during the expected effective period of the new rate should produce sufficient
revenue to compensate for previous under recoveries.

Figure 9-2 shows the difference between the allowed rates and the actual costs.

! Other widely accepted methods to calculate return are: (i) Return on equity (the return should be sufficient to

attract investors from a well-organized security market), (ii) return on net assets calculated at original cost (does not take
into account inflation nor devaluation of currencies, and (iii) marginal costing (which has the goal to achieve maximum
economic efficiency by assuming that all prices are established in accordance with the corresponding marginal cost for

the goods or services being provided).
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Figure 9-1
RECOVERY OF DISTRIBUTION COSTS
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Figure 9-2
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Figure 9-3 shows data from Figure 9-2 segmented between white oil and black oil products.
It can be noted that Petron and Shell over recovered from white oil while Caltex under
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Figure 9-3
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recovered under the April 1992 ERB rates. Caltex and Petron over recovered for black oil
but Shell slightly under recovered. Figure 9-4 presents the same data on a Peso per liter
basis.

Globally, the existing rate structures appear to provide a pricing structure that is adequate
for the existing conditions, assuming that shipping cost levels do really reflect a situation
of open competition. However, some adjustments may be required between white and black
products.

9.4 Dealer Margins

The authorized Pump Price for products differ from region to region, and include the
dealer markup. For example, the Metro Manila area for certain products set by ERB
is the sum of wholesale posted price plus hauling charge plus dealer mark-up. Table
9-1 shows the ERB reported dealer mark-up for specific products, as of October 14,
1992,

A description of the specific procedure used by ERB for arriving at the appropriate
margin or markup for each product for each region was not available from ERB or
DOE. Itis understood that data available from the dealers for ERB’s use was limited
and inconsistent. It was further understood that the limited data available was
reviewed by ERB and used to establish authorized margins for the dealers.
Although the data available was limited it appears that ERB analyzed the data and
established reasonably appropriate margins based on K&M's review.
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Figure 94
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DOE furnished financial data for six
stations covering one to three years of
operation. The data for these six sta Table 9-1
P : Dealer Markup

tions covered only a total of ten specif-
ic station years of operation. Volume
data was available for only seven of
these years. All data was from service
stations in the Metro manila area.

From the seven data points available it
was determined that the average cost
of service station operation equated to
0.3165 pesos per liter of product sold.
Five of the data points are for 1990
operations and the remaining two are
for 1989.

While the data is extremely limited it
would appear that the margins of from
0.4307 to 0.4748 pesol/liter set for metro
Manila as shown in Table 9-1 give
some profit to the dealers. Sufficient

data was not available to determine if that level of profit is adequate. The data available is

F:A1046\02.01\CHAP9.FIN

Metro Manila Area

Premium Gasoline 0.4748
Regular Gasoline 0.4554
Kerosene 0.4307
Diesel 0.4504
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over two years old and costs have likely increased with inflation. More extensive data
points from more recent operations should be used in establishing appropriate margins.

ERB has noted that applications for additional stations exceed the number of dealers
withdrawing from operations which wouild seem to indicate that the margins permitted by
ERB are attractive enough to prospective dealers.

Cost of US dealer operations generally range from 5 to 7 cents per gallon as compared to
the 0.3165 pesos per liter average as indicated from the limited data for the Philippines
(about 5 cents per gallon at 25 pesos/US$). However, a direct comparison of US and
Philippine dealer costs are not too meaningful due to the different type of operations and
the different cost structure.

Regardless of whether price regulation of dealer markups is to continue or not in the near
future, there is ample justification for ERB to direct a thorough study to determine the cost
of dealer operations including: (i) the elements of these costs, (ii) investment requirements,
and (iii) methods used to track current costs. Included should be the development of specif-
ic methods to apply indexing and escalation factors, so as to assure fair returns to the
dealers. Consideration should be given to the effect on dealers’ revenues of auxiliary sales
of non-fuel items.

9.5 Use of Futures Markets to Stabilize Prices

8.5.1 The Commodity Markets Mechanisms

Many commodity producers and consumers utilize the commodities
exchange markets to lock in an acceptable price for the sale or purchase of
their commodity at some specific time in the future. The buyer must realize
that if the locked-in price (the futures price of the commodities) is lower than
the corresponding market price at the specified time of delivery, then the
cost would be less through the use of the futures market. Conversely, if the
then current price is lower than the futures contract, then the futures
contract would have been more costly than buying at current market price.
The buyer must be willing to accept either possibility since the buyer had

decided that the futures price contracted was acceptable based on the
judgement at the time of execution.

In addition to the actual producers and consumers who hedge their sales or
purchases as described in the preceding paragraph, speculators utilize the
commodity exchanges as a vehicle to take risk positions in the expectation
that whatever position taken in commodity contracts can be reversed at a
later date for a profit. Unlike the hedger, the speculator has no real interest
in the physical delivery of the contracted commodity. In most cases even the
hedger reverses the futures position and utilizes the gain or loss in covering
the commodity requirements and, thus, has adjusted the actual net costs (in
the case of the buyer) or the net sales realization (in the case of the seller).

9.5.2 The New York Mercantile Exchange (NYMEX)

Petroleum futures began trading on the NYMEX in 1980 with the introduction
of the No. 2 Fuel Oil contract. Gasoline and crude oil followed shortly
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thereafter. The NYMEX has been very successful with volume growing to
over 60,000 contracts a day for crude oil alone. These contracts represent
60,000,000 barrels of crude since each contract calls for delivery of 1,000
barrels of crude oil. This is equivalent to about the total daily world crude oil
production. The actual deliveries amount to less than 3% of the contracted
volumes since most positions are reversed prior to termination, as explained
in the previous paragraph.

The cost of buying and selling a contract can vary from as low as around
US$ 10 to as high as US$ 50, depending on the amount of business
conducted by the customer. In addition, a deposit of from US$ 500 to US$
2,000 is required per contract. Moreover, the owner of the contract is subject
to margin calls, so as to make sure that the owner will preform on the
contract if the market moves away from the contract position. For example,
if a contract were made in December to purchase 1,000 barrels of West
Texas Intermediate crude the following June at US$ 20 per barrel and the
cash market were to drop to, say, US$ 15 in February, the owner of the
contract would be required to make an additional deposit of US$ 5,000 (i.e
US$ (20-15) = 5 times 1,000 barrels). (With Philippine total annual crude
requirements in excess of 80,000,000 barrels, the exposure to margin calls
would be overwhelming).

Many more commodity exchanges now deal in oil futures, but the NYMEX is
still the prevalent one.

Use of Futures to Establish Product Prices in the Philippines

It has been suggested that crude futures be used by the ERB to establish future
petroleum product prices in the Philippines. By use of such a procedure the crude
prices for some specific time in the future could be locked-in. Since the crude price
is the dominant cost element of product pricing (accounting for over 80% of the
variable costs) then the product prices for that specific time could be forecasted
with very good accuracy. This discussion is based on a scenario whereby the
product prices would continue to be controlled through the ERB cost pass through
mechanism.

The use of futures prices would have the advantage of knowing reasonably well the
price levels of petroleum products at some specific times in the future. It would
permit ERB to administer the OPSF with a greater degree of control and keep its
balance within desired guidelines. It would aiso permit minimizing the frequency of
price changes. It could result in lower or higher prices to the consumer. It would
certainly result in greater public outcry and objections during those times when the
then current crude prices are less than the future prices on which the product prices
were based.

Dealing in crude oil futures requires a very sophisticated and experienced approach.
Many long experienced crude traders, in large and small oil companies as well as
in trading companies, have been caught in futures positions that were planned to
be hedges but turned out to be high risk, losing positions. Literally hundreds of
millions of dollars have been lost through taking positions without realizing the risks
involved. For example, Showa Shell (Japan) announced in February, 1993 that it had
incurred losses in petroleum futures exceeding US$ 1 billion.
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Several questions must be raised and decisions reached if futures prices were to
be used as a tool to stabilize prices in the Philippines. Some of the questions to be
answered are:

. What futures would be used to establish the price base? Contracts can be
purchased for one to eighteen months (or longer) in the future. Which time
frame would be the optimum? Once decided would it be automatic, firm and
consistent, or would some judgement go into when to use, for instance, 12
months versus some other number of months? What organization would
make such a judgement, ERB, DOE, the oil companies or others? Would
experience in crude purchasing be a selection criteria?

. Would futures contracts actually be executed or would the futures pricing
be used only to establish future product prices? If used only for establish-
ing product prices, would the oil companies be left to reach their own
decision as to whether it would be best to hedge against a "known" product
price slate in the future? Would Petron, as a public corporation, be treated
differently than Caltex or Shell, each a subsidiary of international oil majors?

. Futures purchased at some time in the past for delivery in the then current
month, will at times be significantly less or significantly greater than the
then current spot or market price. If the current spot price were at, say, US$
15 per barrel and the futures contracted twelve or six months earlier for
current delivery were at, say, US$ 20, would the public and the government
permit street pricing based on the higher US$ 20 when others in the region
had prices reflecting the US$ 15 market price?

Use of Futures - Proforma 1987-1992

In order to present additional insight into the possible use of crude futures in
establishing and stabilizing Philippine product prices, the history of spot crude
prices and futures contracts since 1987 was analyzed. A six month and twelve
month contract were arbitrarily chosen to be representative of the futures market.

Figure 9-5 presents monthly average data depicting: (i) spot prices for West Texas
Intermediate, (ii) futures contracts for delivery in that same month when purchased
six months prior to that month, and (jii) futures contract for delivery in that same
month when purchased twelve months prior to that month. The current spot is
somewhat more volatile than the six month and twelve month futures. This is not
unexpected since it is generally anticipated that any large sudden move in either
direction in the spot market will be moderated six to twelve months down the road.

Figure 9-6 portrays the difference between the futures purchased six and twelve
months earlier and the current spot price. Any dramatic change in the spot market,
up or down, is echoed in the futures market. For example, the large increase in spot
crude prices in August 1990, due to the Iraq conflict, shows futures purchased six
or twelve months earlier to be some US$ 16 - 17 less than spot. In contrast, the 6
months future peaked at US$ 10 above spot six months later and the twelve month
futures was about US$ 8 higher than spot in August 1991. Clearly the futures bought
earlier are lower, on average, than current spot. It could be surmised that there may
be inherent pessimism in the oil industry, anticipating lower prices in the future.
However, there can be no assurance that this phenomena will continue.
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Figure 9-7 depicts the cumulative cost differential of purchasing 6 million barrels per
month of crude through use of six and twelve months futures versus purchasing the
same amount at spot. Savings would have been about US$ 530 million using six
month futures and about US$ 740 million using twelve month futures for the 5 2/3
year period from January, 1987 through August 1992. However, the use of futures
would have been US$ 160 and US$ 140 million more costly for six months and
twelve months futures, respectively, for the 20 month period from January, 1991
through August, 1992.

As evidenced by these graphs, and with the advantage of hindsight, the Philippines
would have had lower crude cost through rigid use of the six month or twelve month
futures market over the previous six year period. Use of futures wouid have been
more expensive over the 1991-92 period.

If it can be concluded from this historical evidence that implementation of the use

of futures would result in lower costs than spot crude purchases, then perhaps
futures should be used in setting Philippine product prices. It should be pointed out
that, if this were the case, speculators would have a sure winner by buying futures
and reversing their position as the contract comes to maturity, even if there is no
necessity to have the commodity delivered.
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Recommendations on the Question of Using Futures for Price Stabilization

Use of futures would permit the forecasting of price levels with greater precision
and would enable ERB to approve price changes and administer the OPSF in a more
optimum manner.

The use of futures would not necessarily result in lower product prices. Covering
all crude purchases with futures contract would result in additional costs to the
Philippine economy. More importantly, use of futures is not without risk. Some of
the factors that would increase the element of risk are: (i) inopportune timing,
(ii) political or judgmental decisions to alter procedures to suit other requirements,
(iii) no immediate availability of experienced personnel to administer the futures
project, and (iv) the possibility that futures will generally be greater than spot prices
over the longer term.

Consideration should also be given to the possibility of having to face public
resentment and reaction when future prices are greater than market prices.

Since the disadvantages of utilizing futures to stabilize prices outweigh the
perceived advantages, it is recommended that futures not be part of the ERB
procedure to regulate petroleum product prices.
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Summary and Recommendations

A review of the procedures used by ERB in setting transporting allowance based on
marine and pipeline costs indicate the process to be adequate. A detail review of
the adjustments granted by ERB in April 1992 for transportation allowances for both
white and black were generally appropriate although some adjustments may be
desirable between white and black products.

Procedures for setting dealer margins appear to be weak. The data available to ERB
is lacking but it appears that the allowances granted are reasonably appropriate
based on dealer applications and dealers withdrawals from the market. It is
recommended that a detailed study be made of dealer costs, investment and returns
be made so that ERB would have a better documented basis for setting appropriate
margins.

Use of futures in setting controlled product prices was reviewed in some detail.
Although such a procedure could result in future consumer prices being known well
in advance, it is doubtful that either the public or the government would be willing
to accept a situation if current prices, set in accord with futures mechanisms, were
higher than those based on then current world market prices. It is recommended
that futures not be used in establishing controlled prices.
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10 OIL PRICE STABILIZATION

This chapter discusses the price volatility in the international oil market and reviews the
past performance of the oil price stabilization program in the Philippines. The following
issues dealing with oil price stabilization are addressed:

. Development of an automatic price regulating mechanism and whether it could
assure that political motivations would not influence oil product pricing;

. The OPSF’s role/success in achieving social policy goals in oil product pricing; and
. The impacts and effectiveness of the oil price stabilization program.

10.1  Qil Market Volatility

A plot of international crude prices from 1976 through 1991 is shown in Chapter 3,
Figure 3-1, and the annual variation in price for each of the years is presented in
Table 10-1.

In the 1970’s, major price increases occurred in 1973 during the Arab Oil Embargo,
and in 1978 - 79 during the Iranian Revolution. Oil supply surplus and the erosion
of OPEC's control of crude oil pricing characterized the decade of the 1980’s. Crude
prices fluctuated considerably during the 1980’s: dropping through 1981, 82 and 83,
then leveling in 1984 and 1985 before the big drop in 1986. Since 1986, prices have
been erratic, with the major spike being attributed to the Guif War in 1990. For the
years 1987, 88, 89 and 91, the average price variation was about 4 US$/bbl.

While the 1980’s were a decade dominated by surplus oil supplies, during the 1990’s
that surplus is expected to diminish and increases in oil prices are likely to occur.
Despite forecasters’ tendencies to project price increases in terms of smooth growth
rates, the actual occurrences of price increases are more likely to be in the form of
price spikes, where the price at the end of the spike is not as low as the price at the
beginning of the spike. Thus, price volatility is likely to continue, but it will be
superimposed on an upward price trend.

10.2 Qil Price Stabilization in the Philippines - Review of OPSF

The OPSF was established in October, 1984 to minimize frequent changes in pump
prices resulting from the volatile nature of crude oil prices and the peso-dollar
exchange rate. The concept of the OPSF was to create a buffer fund. During a one-
year period, crude prices fluctuate above and below an average price; product
prices are set at an anticipated average price, then oil companies pay into the OPSF
when crude prices are below that average and draw from the fund when crude
prices are above that average. The problem is developing a good mechanism of
setting product prices so that the concept works successfully in practice.
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Table 10-1
Variation in Monthly Crude Prices During Year

(US$/bbl)
YEAR AVERAGE LOW PRICE HIGH PRICE -
PRICE

1974 12.44 9.49 13.06 3.57

1975 13.88 12.77 15.04 2.27

1976 13.37 13.26 13.71 0.45

1977 14.53 14.11 14.76 0.65

1978 14.46 14.40 14.94 0.54

1979 21.54 15.50 28.91 13.41

1980 33.97 30.75 35.63 4.88

1981 37.07 35.43 39.00 3.57

1982 33.59 32.78 35.54 2.76

1983 29.35 27.95 31.40 3.45

1984 28.87 28.02 29.26 1.24

1985 27.00 26.21 27.59 1.38

1986 14.31 10.91 24,92 14.01

1987 18.05 16.45 19.31 2.87

1988 14.71 12.54 16.10 3.56

1989 118.06 15.98 20.04 4.06

1990 22.20 15.15 32.88 17.73

1991 18.73 17.56 22.90 5.34
The OPSF is reviewed in this section by analyzing its success in minimizing the
frequency of oil product price changes and examining the fiscal health of the fund.
The OPSF’s role in setting the relative prices of products is also discussed.
In Figures 5-1 and 5-2, the prices of gasoline and diesel in the Philippines are
compared with the spot prices of the same products in Singapore. As shown in the
figures, the controlled prices of gasoline and diesel in the Philippines were more
stable than the Singapore market prices in 1986 and 1987. In April and August,
1988, Philippine prices were reduced while prices were also falling in the Singapore
market; the OPSF balance was slowly building during this period (Figure 10-3). In
November, 1988, the largest of the 1988 Philippine price reductions was made but,
by this time, Singapore prices were again rising. Quickly the OPSF balance turned
to a deficit, which continued to grow each month as the price of the major oil
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products were held constant for a full year. In late 1989, an upward price
adjustment was made which proved to be inadequate in rebuilding the OPSF, and
the deficit was again growing in 1990 after only two months of OPSF growth. With
the crude price increase that came with the Guif War, the deficit reached nearly 17
billion pesos in November, 1990. Finally, in December, 1990, product prices were
increased drastically and the deficit was erased.

The subsidy that had been provided to the purchasers of oil products in 1989 and
1990 was paid for by highly elevated prices in the 8-month period from December,
1990 to August, 1991. While most world buyers felt the distress of the Gulf War
price spike for 2 - 3 months, for the Philippine oil product buyers, it lasted 8 months.

Figure 10-1

OIL PRICE STABILIZATION IN PHILIPPINES
GASOLINE: RETAIL vs SINGAPORE SPOT
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Figure 10-2

OIL PRICE STABILIZATION IN PHILIPPINES
DIESEL: RETAIL vs SINGAPORE SPOT
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In the period from 1986 through 1991, the OPSF program simply changed the timing
of payment and created some significant financial problems with deficits in the
process. Ultimately, the prices dictated by world crude oil markets must be paid for
by consumers through higher prices.

OPSF - Possible Automatic Price Adjustment Mechanisms

It has been suggested that the OPSF could be improved and the major problem,
occurrence of large deficits, prevented with the creation of an automatic price
change mechanism. Such a price change mechanism has been designed to
evaluate its practical application, particularly concerning the following goals:

. Avoiding significant fund deficits;
. Incorporating social pricing goals in price changes;
. Minimizing the frequency of price changes.

The basic concept of the "automatic OPSF pricing mechanism" is to maintain the
fund balance between a minimum and maximum level. Thus, as the fund balance
approaches the minimum, oil product prices are increased, or as the fund
approaches its maximum level, prices are decreased. Based on past experience and
simulation of Philippine oil pricing with both historic pricing patterns and projected
future prices, a price adjustment mechanism has been developed. The adjustment
incorporates a number of concepts to achieve the desired goals.

First, the mechanism tries to anticipate reaching the pre-determined minimum and
maximum and make changes before the limits on the fund range are exceeded.
Even with an anticipation approach, a rapidly rising crude price can mean the
minimum fund balance can be exceeded, particularly if the fund was in the lower
part of the range when the price increase occurred.

Second, the mechanism also tries to tune the price correction to the recent changes
in crude prices. If the crude price has been rising or falling rapidly and
consequently the fund balance has also been changing rapidly, then a more drastic
price change adjustment needs to be made to address the market situation. An
acceleration term is used in the price adjustment mechanism to increase the level

of correction and respond to a rapid rate of change in market conditions. Finally,

the mechanism adds an extra increment or over-correction to the price adjustment
to either rebuild the fund if it is approaching the minimum, or subtract an extra
increment if the maximum has been approached.

Setting the various factors in the price adjustment calculation routine requires
tuning to achieve a balance that best accommodates all of the goals. For example,
it larger adjustments are made as the minimum balance is approached, then there
is less chance of a deficit occurring; however, the price increase may be excessive
and therefore publicly unpopular. In addition, the fund will rebuild more quickly and
a price decrease may then have to be made sooner, which is contrary to the goal
of minimizing the frequency of price change. Thus, an effort is made in setting the
factors to achieve a "balance" in reaching the individual goals. Clearly there is a
chance element: if a 5 US$/barrel crude price increase occurs when the fund is near
the maximum level, then it can be handled, but if it occurs near the minimum, it is
much more difficult to avoid exceeding the funds minimum and potentially incurring
a deficit.
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The variables in the OPSF Price Adjustment Model (OPSFADJM) are described in
Table 10-3 (end of chapter) and the logic of the price adjustment calculation routines
is described in Table 10-4 (end of chapter). An example of using this price
adjustment mechanism is shown in Figure 10-4. The example covers a seven-year
period; the first five years are based on the recent patterns of historical price
change. The last two years show an additional price spike in which prices at the
end of the spike are elevated above the real world prices at the starting point, which
has historically been the pattern of price increases. The need for price change is
examined each month, and an adjustment is made if necessary.

The type of price spike that occurred during the Gulf War is illustrated in year 4 of
the example case and as shown, a crude price increase of 10 US%/bbl and
accompanying foreign exchange impacts result in an OPSF drawdown of 2.5 billion
peso in one month. Thus, to try to keep the fund within the target boundaries of 2.5
to 9 billion peso, the price adjustment mechanism must respond quickly, which it
did with a price adjustment for the next month, followed by an additional increase
the subsequent month to counter an additional market price increase. Even with
this rapid response, the OPSF fell to 700 million peso.

During the seven-year sample period, there were 15 price changes, an average of
6 months between price changes. (Actual months before change were 6, 13, 3, 1,
7,7,7,1,3,2,11, 11, 6, 1, 6) The frequency of price change would have been less
had it not been for the two price spikes, which can require rapid response to market
price changes to avoid fiscal problems. In summary, when the crude market
fluctuates within a modest price band, then frequency of price changes could
approach one per year, but when the crude market experiences dramatic price
fluctuations, then changes may need to be made more frequently. Ultimately, the
market dictates the need for price changes.

Restating the first of the issues to be addressed in the this chapter, development
of an automatic regulatory price change mechanism which would assure that
political motivation would not influence oil product pricing, the example case
demonstrates that indeed an automatic price change mechanism can be developed
that would work in different types of market price environments. That, however,
does not guarantee that it would function free of political influence. It is possible
that the automatic price change mechanism could be overridden by someone who
argues that their judgement is superior to the mechanism’s formulae because of the
"unforeseen nature of current market condition". And, in fact, it is true that there
may be better price adjustment techniques than those of the automatic price
adjustment model (OPSFADJM). The concern is whether a decision to override the
OPSFADJM is based on improving the price change algorithm or is politically
motivated. In conclusion, while developing an automatic price change mechanism
will not necessarily guarantee that political motivation would not influence oil
product pricing, it might, however, reduce the likelihood that such influences would
enter the process.
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Figure 10-4

OIL PRICE CONTROL WITH AUTO ADJUSTMENT
CURRENT DUTY & TAX STRUCTURE
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OPSF and Energy Policy Social Goals

In addition to its role in stabilizing oil product prices, OPSF has also played a role
in setting prices to achieve energy policy social goals. The oil product pricing
policy in the Philippines has been to make greater increases in the prices of "luxury
products" (gasoline, avturbo, solvents) and lesser increases in LPG, kerosene,
diesel and fuel oil as product prices rise.

In Figure 10-5, prices based on OPSF’s historical pricing patterns are compared with
decontrolled prices, assuming current duty and tax structure for both control and

decontrol. The difference between the control and decontrol prices represents the
OPSF element and results from two factors: i)the payments into OPSF which boost

the average of all product prices or the subsidy from OPSF which lowers average
prices; and ii)the cross-subsidization effect, which is shown in the figure as a higher
price for premium gasoline and lower price for diesel controis. If OPSF were
eliminated and the current duty and tax structure maintained, the control vs
decontrol prices would not differ greatly with crude prices in the 17 US$/bbl price
range, but at 25 US$/bbl crude prices, gasoline prices would be lower and diesel
prices higher. OPSF’s cross-subsidization of product prices can be seen as
providing a mechanism for reshifting tax burden between products as prices rise
and fall.

Thus, if historical OPSF product prices are accepted as reflecting the desired energy
social goals, then the current duty and tax structure could be changed when oil
product prices were decontrolled, eliminating the need for the OPSF as a means to
obtain social goals. For the control and decontrol cases of Figures 5-6A and 5-6B,
the crude duty and the 1.0 P/L special duty were both eliminated, and specific taxes
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PRODUCTS: PESO/L

Figure 10-5

CONTROL WITH AUTO ADJUST vs DECONTRL
CURRENT DUTY & TAX STRUCTURE
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were placed on all products to generate the same total government revenue as
received from the current duties and tax structure. During the seven-year period,
the specific tax rates were changed only once, at the beginning of the fifth year.
With the use of the specific taxes only, OPSF's primary function is controlling prices
to achieve stabilization (i.e. reduced frequency of price change). As shown in
Figures 5-6A and 5-6B, the controlled and decontrolled prices for gasoline and
distillate are on average about the same; when OPSF is building, decontrolled prices
are lower and when OPSF is drawing down, decontrolled prices are higher. The
principal difference is that decontrolled prices are fluctuating with monthly variation
in crude price.

With the current import crude duty, OPSF plays a useful role in redistributing the
added duty cost as crude prices rise, especially when that rise is sharp. But, as
discussed in Section 8, a duty on crude is less compatible with the Philippine
energy policy objectives of pricing and government revenue generation, than the
specific tax scheme of the above example. With the specific tax only, OPSF’s
frequency of price changes has been reduced and with either controiled or
decontrolled prices, the swing from low to high prices is less (which should please
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consumers), while the government revenue generation is approximately the same.

In summary, the average prices of premium gascline and diesel over the seven year
study period are compared in Table 10-2 below for control versus decontrol with
i)the current duty and tax and ii)with the alternative specific taxes only.

Table 10-2
Average Premium Gasoline and Diesel Prices For Seven Year Period
. Duty & Taxes o ‘axes Only
Avg. Product Prices
(Pesos Per Liter) Control Decontrol Control Decontro
I
Premium Gasoline 10.0 9.53 9.90 10.08
Diesel Fuel 6.93 7.08 6.86 6.82
Diesel Price/Prem. Gaso. .693 743 .693 .676
Figure 10-6A
CONTROL WITH AUTO ADJUST vs DECONTROL
SPECIFIC PRODUCT TAXES ONLY
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PRICES: PESO/L

Figure 10-6B

CONTROL WITH AUTO ADJUST vs DECONTROL
SPECIFIC PRODUCT TAXES ONLY
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The OPSF balance for the "Specific Taxes Only" case is shown in Figure 10-7. It can
be seen that in this case, the balance goes into deficit for one month in year seven.
This should not be taken as an indication that the automatic price adjustment
mechanism performs less successfully with this alternative to the current tax and
duty structure. It is an example of the "chance element" of a large price jump
occurring at a time when the OPSF balance was near the low end of the range (after
27 months without a price change).

In summary, the same social pricing goals for oil products can be achieved without
OPSF as with OPSF if the current tax and duty structure is changed.

10.5 Qil Price Stabilization - The Pros and Cons

The review of the previous sections has demonstrated that with OPSF, the frequency

of oil product price changes can be reduced. It has also been seen that, historically,

OPSF has experienced a major fund deficit problem, which might be eliminated with

an improved price adjustment mechanism. The remaining major concern with OPSF

is that price stabilization requires price control. The following problems with oil
product price control are dealt with in detail in the other sections of this report:

. Prices indirectly set refiner margins (both limit and guarantee margins)
Section 10.

) Controlled prices to consumers can encourage demand while price at
refinery gate can discourage current production and needed investment for
increased future volumes (This is referred to as economics distortion -
Section 13).

. Controlled prices may not encourage efficiency improvement to reduce cost
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PRICES: PESO/L

Figure 10-7

OIL PRICE CONTROL WITH AUTO ADJUSTMENT
SPECIFIC PRODUCT TAXES ONLY
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10.6

- Section 13.

Qil Price Stabilization - Other Options

Two approaches used by governments and companies in attempting to stabilize the
price of crude oil are i)the establishment of strategic petroleum reserves by
governments; and ii}the purchase of crude oil futures by companies.

The concept of the strategic petroleum reserve (SPR) is quite simple. Governments
purchase and build up crude stocks in storage of about a 1-6 month supply. This
stored crude oil can then be sold by the government when crude supplies become
restricted on the market or the market experiences a major price increase. This
serves to dampen the price escalation, diminish disruption to the economy and
assure supply for domestic use.

Obviously, establishing a strategic petroleum reserve for the Philippines would
involve a major cost outlay. For the initial fill the cost would be about 400 million
dollars for a 20 million barrels reserve. Operating costs would include expenses for
working capital and storage costs for tankage to maintain the reserve. A strategic
petroleum reserve is an expensive "insurance policy". The cost of the SPR must be
weighed against the economic cost of disruption resulting from a major cost
increase times the probability of occurrence of such a price increase occurring. A
country with an economy of the size of the Philippines may decide the potential
benefits do not justify the cost. Moreover, it may be more appropriate to let
economically advantaged countries with SPR programs attempt to moderate crude
price increases in anticipation that the benefits will pass to the Philippines.
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In former times, companies could protect themselves from crude oil cost increases
by means of a longer term purchase contract. However, crude suppliers refused to
honor contracts when prices doubled and tripled within a few months. The main
mechanism of price protection has become the use of crude oil futures. Use of
crude futures is analyzed in Chapter 12.

While oil price stabilization programs in the Philippines have not been able to
protect the country from the negative economic impacts of rapid crude price rises,
other options have also not demonstrated any record of success. The SPR
programs which were developed in other countries in the 1980’s are still untested
because crude supplies have been in surplus in the past decade. The only major
price spike occurred in August of 1990 during the Gulf War, and prices rose and fell
back before a decision to use SPR reserves was made. By the same token, the
impact of the crude futures market is also unknown, although it is used by
companies to prevent negative margin performance.

10.7 Summary and Recommendation

The Oil Price Stabilization Fund (OPSF) was established to help stabilize petroleum
product prices and minimize the frequency of price changes to the consumer. When
the average c.i.f. price of crude is lower than the established crude price used in
setting product prices the oil companies pay the difference into the OPSF.
Conversely, when the crude c.i.f. price is higher, the oil companies withdraw the
difference.

The frequency of price changes have been reduced through the OPSF price setting
mechanism. The average price paid by the consumer has not been reduced since,
ultimately, the full crude costs must be recovered in the market place.

Since the OPSF was instituted in 1984 it has experienced some major problems.
Adequate changes in product prices have not always been timely. The Fund was
allowed to incur deficits approaching 17 billion pesos (US$ 680 million) in November
1990 before prices were increased to offset the higher crude costs resulting from
the Gulf war and other increases prior to the war.

If the OPSF is to be continued, an automatic price change mechanism should be
implemented which would decrease the political pressures to maintain lower prices

when crude price increase occur and should maintain the OPSF balance in a more
acceptable range. A detailed model has been developed and described. A pro
forma example of how it would work is discussed.

The OPSF has also been used to help achieve social goals through cross
subsidization of "social" products through higher prices for "luxury” products.
Examples were shown which illustrate how prices could be maintained through
specific taxes rather than use of the OPSF mechanism. At the same time
government revenue were held essentially constant.

Use of strategic petroleum reserves (SPR) for use to stabilize prices would not be
prudent. The cost of establishing and maintaining an SPR is enormous. The
Philippines should benefit from the SPR’s of more economically advantage countries
who attempt to moderate crude economically advantage countries crude prices
through drawdown, or mere threat of drawdown, of very large reserves.
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Appendix A5

Table 10-3
OPSF Refined Product Price Adjustment - Definition of Variables
Total Cost of Refined Product - The total of all cost per liter for the month including crude cost,

refiners gross margin (to cover operating cost and profit), allowed distribution expenses, duties and
taxes.

Product Revenue Per Liter - The revenue from the sale of the refined products produced from a
liter of crude (assume refinery fuel use is 5%) at the controlled prices.

OPSF Change - The change in OPSF is the difference between the Total Cost of Refined Products
and the Product Revenue per month.

OPSF End Balance - The end of month balance of the OPSF: Previous month’'s OPSF End Balance
+ current month’s OPSF Change.

OPSFMAXB - A target maximum level set for the OPSF, when it appears that maintaining current
product price settings the maximum will be or has been exceeded, then reductions in prices are
made.

OPSFMINB - A target minimum level set for the OPSF, when it appears that maintaining current
product price settings the OPSF will fall below the minimum level for the fund balance, then
increases in prices are made.

OPSFBUFF - An amount that is added to OPSFMINB and subtracted from OPSFMAXB to give early
anticipation of need for price change to improve probability of not exceeding target levels.

ACCFAC - In times of rapid crude price change, a greater price change adjustment needs to be
made. The acceleration factor (ACCFAC) permits increasing the price adjustment based on how
rapidly Total Refined Product Cost Per Liter is changing.

OVERCORR - When the maximum or minimum balance levels have been passed an over correction

needs to be made to either rebuild or draw down the balance. The magnitude of OVERCORR
determines the pace of building or drawing down OPSF.
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STEP 1

STEP 2

STEP 3

STEP 4

STEP 5

STEP 6

STEP 7

STEP 8

Appendix AS

Table 104

OPSF Refined Product Price Adjustment Routine - Logic

Assume change in OPSF will be the same next month as it was this month, and
estimate next month’s end of month balance: OPSF(m+1)

If OPSF(m+1) > (OPSFMINB + OPSFBUFF) and OPSF(m+1) < (OPSFMAXB -
OPSFBUFF) then no price change need to be made, GOTO STEP 7.

If OPSF(m+1) < (OPSFMINB + OPSFBUFF) or OPSF(m+1) > (OPSFMAXB -
OPSFBUFF) then price changes may be needed, GOTO next STEP.

Calculate Price Adjustment Multiplier: (Six month avg. of Total Cost of Refinery
Products Per Liter) - (Product Revenue Per Liter, current Month) + ACCFAC *
(Current Cost Per Liter - Six Mon Avg Cost Per Liter)*3)*OVERCORR

Second Check on Price Adjustment: If fund deficit is anticipated in following month,
only price changes should be increase and if fund excess is anticipated, only price
change should be decrease. If sign of Price Adjustment Multiplier is consistent with
deficit (+) or excess (-), then next step, if not GOTO STEP 7

Calculate price changes for all products by multiplying Price Adjustment Multiplier
times the individual Price Adjustment Factors. Then add price changes to current
prices to determine prices for next month. GOTO STEP 8

No price changes to be made, next month prices = current. GOTO STEP 8

END of calculations for current month.
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11 ECONOMIC IMPACT OF DIFFERENT PETROLEUM PRICING REGULATION

This chapter discusses computer modeling procedures to assess the economic impacts of
different petroleum pricing regulations.

11.1  Description of the Model
A monthly econometric model was constructed to quantify the economic impact of different
petroleum product pricing scenarios. The model consists of eleven structural equations,
which in turn have been subdivided into three blocks: i)prices; ii)petroleum demand; and
iiiyreal sector. The Cochrane-Orcutt method was used to correct serial correlation in the
model.
11.1.1 Prices
The block consists of four structural equations with seven exogenous and five
endogenous variables. The equations of this block are as follows:
+ + + + +
(1) NLR = F(SDR, TDR, TBR91, RRR, INFL)
- +
(2) CPIL = F(WPPAVE, CPIL(-1))

- +
(3) CPIM = F(WPPAVE, CPIM(-1))

- +
(4) CPIH = F(WPPAVE, CPIH(-1))

- +
(5) CPIA = F(WPPAVE, CPIA(-1))

where: NLR is the nominal loan rate (%)
SDR is the savings deposit rate (%)
TDR is the time deposit rate (%)
TBR91 is the 91-day treasury bill rate (%)
RRAR is the reserve requirement ratio (%)
INFL is the inflation rate (%)

WPPAVE is the average wholesale posted price
of petroleum products (P/liter)

CPIL is the consumer price index (CPI) for the
low income class

CPIM is the consumer price index for the
middle income class
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CPIH is the consumer price index for the
high income class

CPIA is the consumer price index for all
income classes.

Equation 1 embodies the hypothesis that the nominal loan rate is directly
proportional to the savings deposit rate, the time deposit rate, the 91-day treasury
bill rate,the reserve requirement ratio, and the inflation rate.

Interest rates are primarily affected by the cost factor arising from the bank’s
operations to generate and lend funds. As such, changes in the intermediation costs
(or bank costs) are assumed to be passed on to end-users or borrowers of funds.
Higher bank costs mean higher loan rates. It is also assumed that banks, more or
less, maintain a fixed profit margin for a given level of demand for credit. The
intermediation costs are represented by: i)savings deposit rate; ii)time deposit rate;
and iii)reserve requirement ratio.

Being reflective of the cost of funds, the treasury bill rate has an important role in
the portfolio choice of banks. These rates reflect the need for the government to
source funds from the domestic money markets. To ensure an attractive "price" for
these government-backed securities, rates are raised to competitive levels--putting
pressure on nominal lending rates. Hence, the 91-day treasury bill rate reflects the
opportunity cost of funds of banks.

The inflation rate is regarded indirectly as an indicator of the rise in the average
costs of processing and administering bank loans. Inflation is utilized as a
benchmark for the average rate of price increases of goods and services. Since
banks want to maintain a certain profit margin, any increases in costs are eventually
passed on to end-users in the form of higher loan rates.

Equations 2-4, on the other hand, embody the hypothesis that the consumer price
indices across income classes are directly proportional to the average wholesale
posted price of petroleum products and the CPI, lagged by one period.

The country remains heavily dependent on imported crude oil for its energy needs.
Currently, imported crude oil accounts for over 65% of Philippine primary energy
consumption. Thus, petroleum products are important inputs in major industries,
particularly in power generation and land and water transport. Hence, any increases
in petroleum product prices wouid imply higher operating costs for these industries,
which will eventually be passed on to consumers through higher prices.

The one-month lag of CPl was included since higher prices cause individuals to
speculate in the short-run, and to cut back as the condition is prolonged. This
reflects the fact that consumers adapt to the most recent economic phenomena.
Because information is scant, they tend to expect past prices to prevail in the near
future.

11.1.2 Petroleum Demand

This block contains four demand functions: (1) fuel oil; (2) diesel; (3) gasoline; and
(4) LPG. The specifications of these equations are as follows:
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where:

Each equation includes the price of the petroleum product whose demand is being
estimated. Since these are demand functions, an inverse relationship exists between

- +
(6) DFO = F(WPPFO, NPC)

- + + +
(7) DDSL = F(WPPDSL, INDXPROD, DSLVH, DDSL(-1))

- +
(8) DGAS = F(WPPGAS, WPPDSL)

- + + +
(9) DLPG = F(WPPLPG, INDXPROD, WPPKERO, DLPG(-1)

DFO is the demand for fuel oil (MB)
DLPG is the demand for LPG (MB)
DDSL is the demand for diesel (MB)
DGAS is the demand for gasoline (MB)

WPPFO is the wholesale posted price for
fuel oil (PAiter)

WPPLPG is the wholesale posted price for
LPG (Piter)

WPPDSL is the wholesale posted price for
diesel (P/liter)

WPPKERO is the wholesale posted price for
kerosene (P/liter)

INDXPROD is the index of production

DSLVH is the number of diesel-powered vehicles
(in thousand)

NPC is the NPC energy sales (in gigawatt hours).

the quantity demanded and the price.

In equation 6, NPC was included since its the largest consumer of fuel oil in the

country.

In equation 7, the variable INDXPROD was used as a proxy for gross value added
(GVA) in industry. This variable captures economic activity in the industrial sector,
while DSLVH was included as an explanatory variable since the land transport

industry is the second largest diesel consumer.
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WPPDSL was incorporated into equation 8 as an attempt to capture interfuel
substitution. Because of the large price differential between gasoline and diesel, a
large number of consumers are now shifting to the latter, distorting the petroieum
product consumption pattern. The positive coefficient of WPPDSL is due to the fact
that any increases in diesel prices result in greater demand for gasoline.

Equation 9 incorporates the price of a substitute product (WPPKERO) and a proxy
variable for industrial activity. A one-month ** of the dependent variable was
included to capture demand expectations.

11.1.3 Real Sector

In order to capture the link between the energy sector and economic growth, the
following equation was specified

- + +
(10) NPC = F(WPPFO, INDXCOMP, NPC(-1))

where: INDX is the index of compensation.

Since monthly GNP is currently unavailable from the National Statistical
Coordinating Board, NPC was used as proxy variable. Equation 10, in this case, is
a combined demand and production function. It is a demand function since it
includes a price variable, which is inversely proportional to the dependent variable.
On the other hand,

it is a production function since a labor variable was incorporated, to which the
dependent variable in directly related. Again, the lagged value of NPC was included
to reflect demand and production expectations.

In order to translate the movements in NPC to growth in GNP, the assumption that
every 1.27% growth in NPC energy sales means a 1% growth in real GNP was used.
This is the same assumption used by the NPC is estimating impact of energy sales
to economic growth.

11.2 Economic Impact of the Petroleum Product Price Deregulation

In quantifying the economic impact of the petroleum price deregulation six pricing schemes
were examined. The analysis of the oil pricing impact assumes a crude oil price of $20.00
per barrel, which is relatively higher that the import price currently facing the domestic
petroleum industry.

The pricing schemes used in the analysis are as follows:

] Case A: status quo - current prices are maintained and the drawdown from
the OPSF will continue;

] Case B: balanced OPSF - existing tax rates will be retained and the prices will
be adjusted with OPSF monthly change forced to zero;

] Case C: No OPSF - the OPSF wiil be eliminated and the prices are those
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which would occur without the OPSF and with the current taxes and
duties;

J Case D: Restructured Tax - the OPSF will be eliminated and tax and duties
will restructured to achieve the prices of Case B;

. Case E: No OPSF but the price of gasoline and avturbo has been increased
and kerosene and diesel prices have been reduced - OPSF will be
eliminated and the tax rates will be restructured; and

. Case F: No OPSF but the price of diesel and kerosene has been increased
and heavy fuel oil prices have been decreased - OPSF will be
eliminated and the tax rates will be restructured.

Using Case B as the reference point, petroleum product prices would be at their lowest in
Case A as shown in Table 11-1. On the other hand, prices would be at their highest in Case
C--with diesel, fuel oil, and LPG prices expanding by 4.0%, 19.8%, and 28.1%, respectively.
This is not surprising since these three products are currently being subsidized through the
OPSF. The price of diesel and kerosene will be highest in Case C, bacause the current
duties and taxes are not restructed with decontrol.

Table 11-1

Petroleum Product Prices: Pesos/liter
(percentages are changes versus Case B)

Gasoline (avg) 10.75 11.88 9.50 11.88 13.63 11.87
-9.51% -20.03% 14.73% -0.08%
Aviation Turbo 13.39 13.50 9.15 13.50 13.50 13.50
-0.81% -32.22% 0.00% 0.00%
Fuel Oil 2.85 3.23 3.87 3.23 3.23 2.85
-11.76% 19.81% 0.00% -11.76%
Diesel Fuel 7.00 7.30 7.59 7.30 6.75 7.60
-411% 3.97% -7.53% 4.11%
Kerosene 7.00 7.30 7.74 7.30 6.75 7.60
-4.11% 6.03% -7.53% 4.11%
LPG 5.26 5.26 6.74 5.26 5.26 5.26
0.00% 28.14% 0.00% 0.00%
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Considering the substantial price increases in diesel and fuel oil under Case C, it would be
under this scenario that the economy would experience the greatest dislocation and
disruption. This is to be expected since these two products are important inputs in the
industrial sector. Relative to Case B, real GNP will contract by 2.9% under the said scenario,
which implies that per capita income will drop 5.4% (Table 11-2). Hence, this scenario is
definitely politically less desirable. Moreover, the CPI will increase by 0.3% for this case,
meaning the most negative impact on consumers.

Table 11-2
Effects of the Petroleum Price Dereguiation
(percentages are changes versus Case B)

DEMAND (in M

Diesel Fuel 6.06 1.5% 5.96 5.88 -1.5% 5.96 6.13 2.8% 5.87 -1.5%
Gasoline 2.07 4.4% 1.98 217 9.3% 1.98 1.85 6.8% 1.98 0.0%
Aviation Turbo 0.18 0.2% 0.18 0.19 8.0% 0.18 0.18 0.0% 0.18 0.0%
Fuel Qil 5.39 2.8% 5.24 4.99 -4.8% 5.24 5.24 0.0% 5.39 2.9%
Kerosene 0.65 1.0% 0.65 0.63 -1.4% 0.64 0.65 1.8% 0.63 -1.0%
LPG 0.87 0.1% 0.86 0.48 -44.1 0.86 0.86 0.0% 0.86 0.0%
PRICES**

CPI Low Income 198.0 -5.9% 2104 211.0 0.3% 210.4 210.5 0.1% 210.3 -0.0%

CPI Middle 197.0 6.0% 209.6 210.2 0.3% 209.6 209.7 0.1% 209.5 -0.0%
Income

CPIl High Income 207.2 -5.7% 219.7 220.3 0.3% 219.7 219.8 0.1% 219.6 -0.0%

CPI1 All Income 200.6 -5.8% 2130 2136 0.3% 213.0  213.1 0.1% 2129  -0.0%
Nominal Loan 19.39 -0.4% 19.46  19.47 0.0% 19.46  19.47 0.0% 19.46  -0.0%
Rate (%)
ECONOMIC
GROWTH***
NPC Sales 17.1 2.2% 16.7 16.1 3.7% 16.7 16.7 0.0% 171 2.2%
(000gwh)
GNP Growth 711 1.7% 699 679 2.9% 699 699 0.0% ™ 1.7%
(1985 PB)
Case A: Current * Case A include May to June 1992 figures
Case B: Balanced OPSF ** Case A include July 1992 figures
Case C: no OPSF *** Case A include annualized 1992 figures

Case D: No OPSF Restructured Tax
Case E: no OPSF; up gasoline and avturbo
Case F: no OPSF; up diesel and kerosene
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Case D has the same price as Case B and consequently the economic impacts are identical.
The importance of this case is the recognition that the same prices can be achieved with
or without OPSF if the tax and duties are restructured.

Case A will result in the least economic dislocations. In fact, under this scenario, a 1.7%
increase in GNP will be experienced. In addition, CPl and the nominal loan rate will shrink
by 5.8% and 0.4%, respectively. This case simply demonstrates that lower oil product prices
benefit the economy and the people. But it is a case in which OPSF is being drawn down,
that is, oil product prices are being subsidized. That can only be continued for a limited
time and then OPSF balance must be increased, at which point the prices would be higher
than Case B or D, and GNP and CP! would be less attractive than those of comparative
cases.

Case F will likewise result in a 1.7% expansion in GNP relative to Case B. However, the drop
in the CPI and the nominal loan rate will not be as significant as Case A. Moreover, this
scenario calls for the restructuring of the existing taxes imposed on petroleum products.
The tax restructuring will, of course, require Congressional approval. Currently, a number
of tax measures are pending in the House. With the country’s tight fiscal targets with the
IMF, the legislature will be hesitant to enact measures that will result in lower government
revenues.

Oil product prices affect GNP and consumer prices. The GNP is most sensitive to heavy fuel
oil prices. It is the allocation of taxes (and duties) to the individual products that is the key
energy policy decision that will determine relative prices and hence economic impacts.
Currently, the oil product pricing mechanism through OPSF plays a role in shifting the
allocation of taxes and duties between products as crude prices rise and fall. As discussed
in Chapter 5, restructuring taxes and duties would give approximately the same prices with
or without regulation. Thus, strong consideration should be given to the effect of oil tax on
the economic impacts of oil pricing in addition to regulation versus deregulation, since
much the same results can be obtained in either environment given a decision on taxes and
duties.

113 Summary and Recommendations

A monthly econometric model was developed to quantify the impact of product prices of

varying pricing scenarios. This model was linked to a petroleum demand model reflecting
change in demand of fuel oil, diesel, gasoline and LPG with price.

Six scenarios were defined and the results on certain aspects of the Philippine were
investigated. The cases reviewed were:

Case A Status quo. Current prices maintained and OPSF drawdown
continues

Case B Prices changed to force OPSF to balance

Case C OPSF eliminated. Prices as current excluding OPSF add on/subsidy

Case D OPSF eliminated but taxes restructed to achieve the same prices as
in Case B
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Case E OPSF eliminated, taxes restructed as in B, gasoline and avturbo
prices increased and kerosene and diesel decreased

Case F OPSF eliminated, taxes restructured, kerosene and diesel prices
increased, fuel oil decreased

Case A shows the best effect on the economy which should be expected since it assumes
a continual drawdown of the OPSF (ie subsidy to the economy) which is not possible.

Case C would be the most disruptive to the economy with a 2.9% reduction in GNP, a
decrease of 5.8% in per capita income, an increase of 0.3% in CPI, decrease the nominal
loan rate by 0.4%, all relative to Case B, current sustainable case. This is to be expected
since both diesel and fuel oil would lose subsidation through the elimination of the OPSF
and both products are important inputs to the industrial sector.

Case D has the identical impact as Case B since prices are the same by definition.

Increasing gasoline and avtur with offsetting increase in kerosene and diese! as reflected
in Case E would have little impact.

Decreased fuel oil prices with offsetting increases in kerosene and diesel would increase

the GNP by 1.7%, and have essential no effect on the average per capita income, CPI or
nominal loan rate.
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12 PETROLEUM PRODUCT PRICES, TAXES, AND REGULATORY PRACTICES IN OTHER
COUNTRIES

in this chapter the prices, taxes and regulatory practices applicable in the Philippines are
compared with those used in other countries. A data base pertaining to 60 countries was
used in this comparison. Data for the rest of the world was not available, but this does not
imply that the existing data is not representative. The data are for the summer of 1992.

12.1 Petroleum Product Prices and Taxes - Philippines versus Other Countries

The user price and tax content of the petroleum products under consideration are
analyzed below.

12.1.1 User Prices

Table 12-1 shows the percentage of the user prices, in the 60 countries
under consideration, which are higher than those in the Philippines. Figure
12.1 displays these results graphically.

Table 12-1
PERCENTAGE OF COUNTRIES

WITH PRODUCT PRICES HIGHER
THAN IN THE PHILIPPINES

Percentage
LPG 55
Regular Gasoline 75
Premium Gasoline 74
Diesel 73
Jet Fuel 7
Kerosene 55
Heavy Fuel 57

12.1.2 Taxes and Special Levies

A significant component of the product prices is taxes and special charges levied
by governments. In Table 12-2 the percentage of the 60 countries in the data base
with taxes and special charges greater than those levied in the Philippines are listed.
Figure 12-2 depicts these results.
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Table 12-2

PERCENTAGE OF COUNTRIES WITH
TAXES AND LEVIES HIGHER THAN IN THE PHILIPPINES

I Percentage
LPG 41
Regular Gasoline 78
Premium Gasoline 83
Diesel 76
Jet Fuel 10
Kerosene 36
Heavy Fuel 31
Figure 12-1

PRICE INDEX — PHILIPPINES VS OTHERS
BASED ONLY ON COUNTRIES IN DATABASE
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The tax data do not include items similar to the Philippine regular ad-valorem import duty
(19%). However the data base apparently does include such items as the "special duty" ot
one peso per liter imposed in the Philippines.

Price and tax data for individual countries for each of the products are shown in Figures XlI-

3 through XII-9 in the Appendix. The data is presented graphically and ranked based on
price.
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Figure 12-2

TAX INDEX — PHILIPPINES VS OTHERS
BASED ONLY ON COUNTRIES (N DATABASE
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12.2 Regqulation of Petroleum Product Prices in Other Countries

A recent survey of sixty countries by "Energy Detente" revealed that there is a definite trend
towards the decrease of the degree of government control of petroleum product prices.
Between 1984 and 1991 the proportion of countries with price controls on all products
decreased from 63% to 22%. Countries with controls on some products increased from 13%
to 48% while those with no controls increased from 24% to 30%.

Of the countries in the Asia-Pacific included in the survey (the Philippines and other
neighboring countries were not included in the survey), the following status was reported:

. With government controlled prices - India and Indonesia
. With some government controlled prices - New Zealand and South Korea
. Without government intervention - Australia, Japan, Singapore and Thailand

Government price regulation takes several forms:

. Set fixed prices - Usually these are set below world market levels and are typically
applied by oil producing and exporting countries

. Established ceilings on prices - This method is more common in countries which
import most of their energy requirements

. No controls - This usually occurs in industrialized nations

The prices of gasoline and diesel are controlied to some degree in 60% of the countries.
These are also the most controlled products. Some control of LPG, kerosene and fuel oil
prices exist in about half of the countries. Lubricants are the least controlled products.
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12.3 Highlights of Price Requilation in Selected Countries

The following are the general characteristics of price regulation in several countries.
12.3.1 Bolivia

The Bolivian government sets the prices for all petroleum products except lubricants
and greases. Prices are based on a combination of government revenue needs,
social concerns, inflation and minimum wage rates. Taxes on diesel and gasoline
account for about 65% of their retail prices. This is a large source of revenue for the
government. When arriving at price levels, government revenue requirements are
tempered by concerns for inflation, wage rates and social unrest. Prices in late 1991
were about 58% greater than in June 1990.

A measure was approved in November 1991 to abolish the government oil monopoly
and encourage private enterprise in all phases of the oil industry, including refining
and marketing.

12.3.2 Chile

The totai refining capacity of Chile, 143,700 barrels per day as of January 1, 1993,
is owned by the National Oil Company, Nacional del Petroleo (ENAP).

The government does not control petroleum product prices except for natural gas.
Industrial users and distributors are free to import their petroleum products if better
bargains can be found than supply from ENAP. Since Chile is net short of product,
this system appears to be satisfactory to the several participants.

ENAP’s pricing policy is to maintain relatively stable prices during world market
upheavals. ENAP prices are generally not changed until stability is reached on the
world market scene.

A Crude Qil Stabilization Fund was established in late 1990 to assist in maintaining
stable prices. Consumer prices are subsidized by the Fund during periods of rapid
increases in world oil prices and is replenished with taxes during stable periods.

Tax rate were reduced following the rapid increase in world oil prices resufting from
the Irag/Kuwait conflict in 1990. When prices decreased the tax rates were
increased to replenish the Crude Qil Stabilization Fund.

12.3.3 South Korea

South Korea has had the largest rate of growth of energy consumption in the world.
Petroleum supplies over 50% of its energy needs. Petroleum consumption has
increased over 60% over the past three years. Refining capacity has increased
steadily and stood at 1,147,100 barrel per day at January 1, 1993. With the increased
capacity imports of light products should decrease and exports of heavy products
should increase.

South Korea has been gradually moving away from government controlled prices.
Premium gasoline was decontrolled in 1989 followed by regular gasoline and
kerosene in 1991.
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Prices for bunker fuel, diesel, LPG, and jet fuel continue to be set by the govern-
ment. Prices are based on the landed cost of crude, refining costs, oil product duty,
distribution costs and margins, excise taxes and a value added tax. Gasoline prices
increased about 6-7% following deregulation.

The excise taxes on petroleum and the duty on petroleum imports are serve as
partial contributors to the Petroleum Business Fund. This fund was established in
1979 to be used to finance oil stockpiling, quality control, alternative energy sources
and diversification of oil import sources.

Recently, import duties have been increased by up to 5% in order to decrease the
dependency on imported products.

12.3.4 Thailand

Thailand refiners are free to set their own prices but are required to report prices to
the government. Prices are reflective of world free market prices.

Prices had been controlled by the government but were deregulated in 1991.
Previously government dictated prices based on refinery gate prices (linked to
Singapore refinery prices), plus taxes, a government set marketing margin and
contribution to the Thailand Oil Fund. The Oil Fund was established following the
Gulf war in 1990 to help stabilize prices. Gasoline is heavily taxed, accounting for
about 60% or retail prices. Diesel is subsidized with a tax rate of 10% less than
premium gasoline.

At the end of 1992 Thailand had three refineries with capacity totalling 220, 550
barrels per day. About half of its petroleum products are imported. With two
additional refineries under construction Thailand should be self sufficient upon their
completion. Thai Qil is completing a 100,000 barrel refinery and Shell’s 145,000
barrel refinery is scheduled for completion in 1994.

Thailand refiners are protected against low priced competition through a surcharge
on gasoline, kerosene, diesel, fuel oil, and LPG imports.

12.3.5 Venezuela

All petroleum products prices are controlled in Venezuela and have been among the
lowest in the world. In August 1991 the government began increasing the prices on
a monthly basis.

Table 12-3 shows the evolution of taxes on products for the period July, 1991 to
December 1992,
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Figure 12-3

CHANGES OF TAXES ON PETROLEUM PRODUCTS
IN VENEZUELA
(In Percentages)

Jul Dec Dec
1991 1991 1992
Premium gasoline 15 34 51
Regular gasoline 15 36 63
Diesel 0 27 50
The resulting prices of products increased accordingly. Thus:
. In December 1991 gasoline prices were 80% higher than June 1990.
. Premium gasoline prices in December 1992 were 73% higher than in
December 1991 while regular gasoline was 52% higher.
. In December 1991 the price of diesel was four times the June 1990 price and
in December 1992 was an additional 44% higher.
124 Summary and Recommendations

Comparisons were made of consumer prices in the Philippines and those of 60 other
countries for which prices were available. The data shows that consumer prices for
gasoline and diesel are higher in about three fourths of the countries in the survey
than they are in the Philippines. Prices for kerosene, LPG and fuel oil are higher in
a little over half of the other countries. Prices for jet fuel in the Philippines were
among the lowest for which there were data.

Taxes contribute a large part of the consumer prices in most countries. Comparison
of taxes in the Philippines present a pattern similar to that of total consumer prices.
Taxes on gasoline and diesel were higher in more than three fourths of the other
countries. Kerosene, LPG and fuel oil had higher tax rates in 30-40% of the
countries than that of the Philippines.

Overall, based on the survey data, petroleum product prices in the Philippines are
more favorable to the consumer than they are in most countries of the world. This
is largely due to the lower tax burden in the Philippines.

There is a definite trend to decrease the amount of control of product prices
throughout the world. Countries with price controls on all petroleum products
decreased from 63% in 1984 to 22% in 1991 while those with no price controls
increased from 24% to 23%. Those with price controls on some but not all products
increased from 13% to 48%.
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A review of regulatory history in Bolivia, Chile, South Korea, Thailand and Venezuela
indicate that regulations are being relaxed and price movements toward world
market prices are being effected. Several of the countries had funds somewhat
similar, but not utilized in exactly the same manner, to the Philippines Oil Price
Stabilization Fund.
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13

CONTROL VERSUS DECONTROL OF OIL PRODUCT PRICING

Several factors affect the issue of whether pricing of petroleum products should or should
not be controlled. The effects of these factors are discussed in this chapter and five
alternatives of control/decontrol are then presented.

131 Economic and Social Equity

Economic and social impacts are a function of product prices. This impact is further
affected by both the overall level of prices for all products and the relative prices of the
individual products. Since approximately the same price levels can be achieved with either
control or decontrol, there would be no significant differences in impact to the economy or
the population if either of the techniques were used. Some of these impacts are described
below:

(a) Duties and taxes on crude and oil products can be restructured to provide
approximately the same product prices to users while maintaining the same revenue
generation.

(b) Crude cost, taxes and duties represent over 80% of the consumer cost of oil

products, the remaining 20% being operating costs and margins. Thus, even if the
operating costs and margins change significantly, the impact on the consumer
prices, and hence on the economy or population, will be small.

(c) Most of the time, price fluctuations in oil product prices will have little impact on the
economy, although the population may experience some adjustment problems due
to price fluctuations with decontrol. Maijor oil price spikes will produce economic
disruptions regardless of whether price controls and/or oil price stabilization
programs are used.

(d) It would be desirable to establish a new means of adjusting the fares for public
transport when the cost of fuels change appreciably.

13.2 Product Supply and Production Efficiency

Supply problems are now occurring in the Philippines as a consequence of inappropriate
oil product price setting at the refinery gate. It is possible to make changes to the Philippine
refinery gate price setting procedure that would improve the process and diminish the
current supply problems. The need for these changes existed for some time. It is not
unusual in a regulated environment that similar difficulties are recognized belatedly, only
after the problem has become severe. Proper corrections often require a time consuming
trial and error process. These corrections can be achieved in several ways:

13.2.1 With price decontrol

Elimination of the current crude and product duty structure will enable refiners and
marketers to better use imports and exports along with production to meet market
requirements for products. Also, the resuiting competitive pricing at the refinery
gate would lead to refinery production decisions that would increase efficiency.
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Decontrol would give incentives to supply products to meet demand. Middile
distillate and heavy fuel imports would be used by refiners and other to balance
domestic production. The refinery gate price of diesel would be higher relative to
gasoline when compared with current controlled prices. The resulit of this would be
that refiners could optimize their production to reflect market prices, and thus
provide product to consumers more efficiently.

The inter-relationship between pricing and demand is relatively easy to determine
in the decontrolled environment because the market provides clear signals of what
changes are required. Price fluctuations and variations are, in fact, the mechanism
by which production, inventories, and product distribution are continuously adjusted
to supply the needed product in the right amount to the right places.

13.2.2 With price control

Effective setting of the relative prices of oil products can be an exceedingly difficult
task for a regulatory body. Comparative pricing of oil retfining product is more
complex than the equivalent price setting for regulated gas or electric utilities. This
is because no two refinery facilities are alike and the mix of multiple feedstock and
product processes give rise to a large combination of differing outputs which are
difficult to analyze and compare.

Neither sophisticated analysis nor complex industry simulation models (which are
tools available to the regulator) can approach the inherent ability of prices, in the
free market, to communicate efficiently between buyer and seller.

13.3 Meeting Future Processing Facility Needs

In an uncontrolled price environment refiners would be better able to predict future product
requirements by normal forecasting methods, whereas this type of prediction would not be
feasible in a controlled situation, where changes in regulatory guidelines are not
predictable.

If the refiner can foresee changes of product requirements, he can better estimate the
economic merits of facility investment alternatives.

13.4 Qil Company Competition and Margins

Present practice in the Philippines controls refiner’'s average margins. However, the
existing procedures do allow for the improvement of some of the individual refiner’'s
margins.

13.4.1 Possibilities of competition within the controlled environment

In the current price controlled environment average industry margins are set by
ERB. Since regulation is based on average margins and costs, some degree of
competition is still feasible within the existing system if the operations can be made
to yield better than average results. Some of the areas where these advantages can
be obtained are:
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(a) Iindividual companies are rewarded for energy conservation and
reduction of fuel usage, since margins are based on an assumed
usage of 5% of crude change - an actual usage of less than 5% will
be translated into a higher margin.

(b) Individual companies are also rewarded for performing better than
the industry average in optimizing feedstock.

13.4.2 Control of Margins

In a price controlled environment the focus is always on how control limits margins,
but control also guarantees industry margins. In a decontrolled environment
companies are not guaranteed the relatively stable margins which exist with price
controls.

In an uncontrolled milieu and a truly competitive market, the opportunity for
increased margins is offset by instances of decreases. The variation of margins
would be further exacerbated by the margins swings experienced by product import
prices which reflect profit fluctuations in outside refining markets.

13.4.3 Competition

The fact that there are currently only three players in the Philippine oil product
industry raises the concern that under price decontrol these players might behave
oligopolistically and take advantage of the situation to extract excess profits.
Restructuring of taxes and duties on imported products would help to avoid, or at
least diminish, this situation. If duties on product imports were made very small
or eliminated, then imports would compete with refinery operations and contribute
to maintaining a competitive price level.

Imports will also create the opportunity for new entrants into the oil product market.
Imports will be a constraint on domestic product prices and could suppress prices
and margins when international product market are weak and excess product is
available.

A second avenue to competitiveness wouid be the enforcement of a well-designed
and monitored legal structure with authority to penalize any party that would indulge
in pricing practices leading to non-competitive pricing or price fixing. It shouid be
noted that this control is usually found in the anti-monopoly legislation of most civil
law codes, rather than within one of the functions of a regulatory body. This
mechanism should be flexible enough to be applicable to both the large producers
(e.g. the refineries) or the medium or small distributor in remote areas where there
is no competition.

13.5 Qil Price Stabilization

The established oil price stabilization program in the Philippines has achieved a reduction
in the frequency of changes in oil product prices. Its main tools have been the OPSF and
oil price controls. It does not follow that the country’s economy and peopie have been
protected from the disruptive impact of sudden changes in crude prices (such as a doubling
from 20 US$/bbl to 40 US$/bbl). Nor will better price adjustment mechanisms eliminate the
disruptive impact of a major price spike. The comparison between control and decontrol
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must be based on the value of reducing price fluctuations in normal periods, since major
price spikes will be a similar problem in either situation.

In a deregulated environment, the price of petroleum products will move with market forces.
This means more frequent price changes compared to the present regulated environment.

The price fluctuations that come with deregulation will have an effect on the pricing of
services where petroleum products account for a significant percentage of costs like
electricity and transport. Will the public accept frequent changes in petroleum product
prices, electricity and transport fares?

The public is already accustomed to frequent changes in their electricity rates since power
utilities have fuel adjustment clauses which enable them to reflect movements in fuel prices
in the billings to their customers. The situation is different in the transport segments, where
different procedures are used for the major groups within the segment, as follows:

(a) In land transportation, the Land Transportation Franchising Regulatory
Board (LTRFB) takes about two weeks to adjust transport fares to reflect a
change in petroleum product prices. There have been instances in the past
where jeepney and bus drivers have taken upon themselves to adjust
transport fares because of increases in the cost of petroleum products even
though the LTRFB had not yet authorized the new fares. This led to
confusion and complaints.

(b) In sea transport, in the past, the Maritime Industry Authority (MARINA) took
about six months to adjust inter-island shipping fares when petroleum
product prices changed. However, it recently promulgated an executive
order which allows it to adjust inter-island shipping rates within ten days
when of the petroleum product prices changing by at least 10%. This
scheme is scheduled to become effective in January, 1993,

In deregulated product environments buyers of large volumes protect themselves from price
changes by term contract purchases and use of product futures. The jeepney and bus/truck
drivers do not fall into the category of large volume purchasers and hence these avenues
are not open to them.

It has been suggested that the regulatory process could limit the frequency of price
changes on products such as diesel to once or twice a month. Probably this type of
limitation is not in the interest of the customer since it does not assure the lowest prices
and may even open the door to collusive pricing.

136 Revenue Generation, Taxes and Consumer Prices

Taxes on petroleum products are an important source of Philippine government revenue
and are also a primary mechanism of implementing and balancing energy policy goals. The
proportion of these taxes in comparison to the product price compares quite well with
comparable taxation in many other countries. However, the existing taxation levels on
different products have resulted in production distortions that affect the economy and
require urgent modifications to both the energy policy and tax levels. Some of the most
significant tax policy modifications are:
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(a) Consumer pricing of gasoline and diesel - Because of a lower tax rate, diesel has
been priced well below gasoline. Since the use of diesel has reached a level where
production costs and problems of supply adequacy are increasing.

Energy policy and tax levels for the two products should be reviewed. One
alternative that would reduce the impact on certain segments of transportation
would be a tax that provides a differentially lower tax rate for public transport
vehicles (that are users of a large proportion of the diesel production).

(b) Heavy fuel usage has a high impact on the economy since it is used extensively in
the industrial and electric generation sectors. Presently heavy fuel tax rates in the
Philippines are higher than in most countries. A revision of the existing policies and
tax rates is important, because of the impacts heavy fuel consumption have on
economic growth and the social well-being of the consumers.

In the Philippines, import duties and taxes on crude and petroleum products are based on
a percentage of the respective landed costs. This policy has amplified the effect of crude
price spikes on domestic oil product prices, producing undesirable impacts on social and
economic goals. The current crude and products duty structure is also an impediment to
achieving an efficient balance between domestic production and product importation. A
possible solution would be to replace the existing taxes and duties with only specific
product taxes which would result in the same (existing) consumer prices and would not
affect the government revenue levels. This solution wouid:

. Simplify and clarify the role of taxes in energy policy
. Diminish the negative effects of price spikes
. Remove the need for OPSF’s price adjustment role

The suggested tax and duty restructuring would be valid regardless of whether price control
or decontrol are selected.

13.7 Options For Control And Decontrol

Six alternative control/decontrol policy options could be considered for oil product pricing:

13.7.1 Continuation of the existing OPSF and controlled pricing approach.
(Option 1)

13.7.2 Continuation of the OPSF and adoption of a new "Automatic Price Change
Mechanism". (Option 2)

13.7.3 Continuation of the OPSF, adoption of the "Automatic Price Change Mecha-
nism", and restructuring of taxes and duties. (Option 3)

13.7.4 Elimination of the OPSF and decontrol of oil product pricing. (Option 4)
13.7.5 Elimination of the OPSF and price controls, restructuring of taxes and

duties including a legal system that would penalize any attempt to reduce or
eliminate competition. (Option 5)
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13.7.6 Elimination of the OPSF and price controls, restructuring of taxes and
duties without control of unfair practices that might reduce competition.
(Option 6)

Each option is discussed below.

(a) Option 1 - Continuation of the existing OPSF and controlled pricing
approach.

As discussed in Chapter 5, two major problems exist with the current oil price
control mechanism: (i) the possibility of OPSF again developing a major deficit, and
(ii) the current duty and tax structure in conjunction with the use of Singapore
Import Parity prices has produced an inadequate supply of middle distillate product.
These problems make this option unattractive.

(b) Option 2 - Continuation of the OPSF and adoption of a new "Automatic
Price Change Mechanism"

The most prominently recognized problem with OPSF has been that at times serious
balance deficits have arisen. Reluctance to increase prices, in the face of public and
political pressure has meant price changes that were "too little and too late". The
ultimate adjustment of the balance can only be deferred so long and, when
corrective action must be taken, it has to be very severe.

To avoid the above traumatic corrections, an automatic price control mechanism
was developed and proposed. It could virtually eliminate the deficit problem and
would work as long as its implementation is free from political pressure and the
implementing parties are committed to let it work. The process has been tested in
a seven-year simulation with past and possible future crude market price swings
and found to be capable of meeting desired energy policy goals.

(c) Option 3 - Continuation of the OPSF, adoption of the "Automatic Price
Change Mechanism", and restructuring of taxes and duties.

As mentioned in the prior paragraph, the current duty on imported crude and
product poses several problems for the refiners and marketers supplying product
to Philippine consumers. Replacing duties with product taxes would make imports
of middle distillate and exports of light naphtha and reformat more attractive and
enable refiners to better balance the production mix of products.

Also, adjustments to the current basis of setting refinery gate prices should also be
made to shift the marginal source of diesel fuel to imported product and the
placement of the marginal gasoline/naphtha production in the export market.

Whereas these changes will help refiners and consumers in the short term, the
longer term middle distillate demand growth problem will not be resolved by them.

(d) Option 4 - Elimination of the OPSF and decontrol oil product pricing

Decontrol of Philippine oil product prices without changes to the existing crude and
oil product duty and tax structure would likely destine decontrol to failure because:
(i) the resulting product prices changes would increase the middle distillate and
decrease the gasoline prices (these price changes would be contrary to stated
government energy policy objectives and would most certainly be met with strong
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negative popular reaction), and (ii) the crude and product duties would continue to
pose a problem in achieving efficient refining operation balance and would
exaggerate the increase in diesel price.

(e) Option 5 - Elimination of the OPSF and price controls, restructuring of
taxes and duties including a legai system that would penalize any attempt
to reduce or eliminate competition

This option requires that a decontrol plan be structured to meet Philippine energy
policy goals. In order to achieve those goals, duties and taxes on crude and oil
products must be restructured as discussed previously.

Decontrol of prices should not be taken to mean that the producers and distributors
would be free to stifle competition and consequently apply coercive and unfair
pricing. There are legitimate concerns about competitiveness in an industry with
only three companies currently in control of production, distribution and marketing
channels. Thus the plan for decontrol should include the following:

. A clear statement to industry of government expectations on profits, price
collusion and pricing in remote areas.

. A plan for the supply of industry statistical data

. A plan for describing the legal systems that would be available or would
need to be developed to prevent anti-competitive practices in the production
and distribution of oil products.

()] Option 6 - Elimination of the OPSF and price controls, restructuring of
taxes and duties without control of unfair practices that might reduce
competition

This option is similar to Option 5 except that it assumes that the system to assure
fair competition would be inoperative. It is shown only to stress the importance of
having an operating system to assure competition, otherwise there would be too
many opportunities to distort pricing against the interests of the consumers.

13.8 Comparison of Options

Clearly the most attractive option with price control is OPTION 3 and with price decontrol
is OPTION 5.

13.9 The "Price Control" vs "Price Decontrol” Decision

The positive and negative aspects of oil price control and decontrol options have been
analyzed. Whereas there are problems in dealing with oil product supply, demand and
pricing with either control or decontrol, the analysis in this study shows that there would
be more advantages than disadvantages if oil price decontrol is adopted.

Control vs decontrol is not a simple choice between black or white alternatives. Decontrol
is recommended rather than attempting to improve the oil price control process in the
Philippines. Table 13-1 summarizes the pluses and minuses of control and decontrol. As
can be seen in the table, the positive aspects under control become the problems areas
under decontrol and vice versa.
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Table 13-1
POSITIVE AND NEGATIVE FACTORS OF
PRICE CONTROL OR DECONTROL

Decontrol of Oil Product Pricing

+ Market prices insure adequate supply to meet demand

+ Facility investors base decisions on perception of future market needs
+ Price competition encourages efficient production facility use

+ Price fluctuations are essential element of buyer/seller interaction

+ Price variation among sellers is indication of price competition

Limited numbers of suppliers causes concern about excess profits or
pricing excesses (legal mechanism to eliminate reduction of competition)

Control of Oil Product Prices

+ Can limit frequency of product price change
+ Limits but also guarantees margins
+ Assurance of modelfate prices for remote and limited competition areas

Pricing may encourage inefficient use of production facilities

Decision making for facility investors more difficult:
* Control masks market price signals
* Success dependent on anticipating regulations not markets

Setting relative prices can create undersupply of some products

Pattern of remedial corrections based on past history creates problems

Since the choice between control and decontrol must take into consideration subjective
factors, a thorough appraisal of the benefits and problems should be carried out prior to

reaching a decision. Some of the questions that should be resolved are:

. Do the benefits of decontrol outweigh the new problems that must be handied?

. Is it wise to choose decontrol, if there is a high comfort level in maintaining the old

and familiar?

. Is the feeling of comfort misleading? Are the weaknesses that now are starting to
become apparent in the control alternative going to grow and become more difficult

problems to resolve?
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J Since decontrol and elimination of the OPSF will mean greater frequency of oil

product price changes, is the public opinion going to accept these fluctuations
readily?

After assessing the benefits and problems of Table 13-1 it is felt that decontrol is the more
favorable option for the Philippines. With decontrol, refinery gate prices will reflect market
torces and products will be provided in accordance with market needs. Refining and
marketing operations will be more efficient and the consumer will see benefits, although
they will appear modest because of the dominance of crude prices and taxes as
components of consumer costs. Refiners will be better able and more willing to make new
facility decisions to meet changes in product demand mix and to meet future environmental
requirements for oil products.

Decontrol would add to the existing competition in the Philippine oil industry by fostering
entry of additional competitors into the business. Product imports will also provide
competition in oil product markets.

Decontrol would experience undue acceptance by the public if legal mechanisms are not
in place to assure fair competition is in the production, marketing and distribution phases.

13.10 Implementation of Price Decontrol

Since price decontrols would be part of a process which would also include changes in
energy policy, taxation of product and possible privatization, it would be futile to discuss
it on its own merits. Thus it would be preferable to discuss some of the issues that may
be included in the process, well understanding that a decision of the matter cannot be
limited only to price decontrols. Two hypothetical scenarios for price decontrol will be

discussed:
J Immediate decontrol
. Prompt decontrol - to be carried out as fast as the completion of each step
permits
13.10.1 The constraints applicable to immediate decontrol could be such that

this option would not be practical. Most of these constraints would
be caused by there not being sufficient time to carry out the steps
preliminary to the implementation of the process. Some of the
issues that could not be resolved on short notice are:

(a) In order to implement price decontrols it may be necessary to pass
legislation authorizing them or to modify the functions of the ERB to
permit market forces to determine pricing. This process would also
have to run concurrently with determinations of the role of the DOE
in the matter. Price decontrol by legislative action might take some
time given the high political sensitiveness of the issue.

On the other hand, there are people who think that decontrol can be
brought about by executive action. Decontrol by executive action is
risky because it can be challenged by legislators and private
individuals in the courts. A court case would take considerable time
to be resolved. Furthermore, some legislators could argue that the
executive branch is usurping a legislative function. They would
surely capitalize on the strong public bias against the oil companies
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13.10.2

(b)

(c)

(d)

(a)

in general and muitinational oil companies in particular. The
legislators could also subpoena government and oil company
officials to attend hearings in the legisiature and make the proceed-
ings a media event, another procedure that would introduce delays.

In order to make decontrol palatable to the public it would be
desirable that its application initially resuit in lower or, at the least,
the same prices of petroleum products. In order to achieve this goal
the timing of implementation should be made to coincide with:
(i) stable or falling crude prices, (ii) stable or falling FOREX index,
(iii) the OPSF balance has been building up. A long waiting period
may be required until these conditions are met.

Considerable time would be required to set up the administrative
procedures and the price setting mechanisms required to work in an
unfamiliar decontrolled milieu.

The consumer would have to be educated to expect fluctuations in
product pricing.

Prompt decontro! could be brought about in a great variety of ways.
For illustrative purposes only, some of the steps that could be
followed are:

If the general public were to made aware of the cost components of
oil product, there would be a better climate for the acceptance of
fluctuating oil product prices. There are some cost issues that
would lead oil companies to increase petroleum product prices.
Some of the issues that should be resolved by ERB and the oil
companies prior to decontrol are: (i) the loss of the forward cover
would lead to higher working capital for the oil companies, the cost
of which they would have to pass on to their customers, (ii) the oil
companies’ pending cost recovery petitions with the ERB and their
claim that they are not earning enough from present operations
should be settled (this should take into account the low margins
(average 4.3% in the last five years) that the industry has been
perceiving), (iii) the removal of the FOREX cover, and (iv) the cross-
subsidies to socialized products through the OPSF.

13.11 Summary and Recommendations

Several factors affected by the control versus decontrol issues have been identified and
discussed. These factors include:

1.

2.
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economic and social equity,

product supply and production efficiency,

future processing facilities needs,

oil company competition and margins,

oil price stabilization,
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6. government revenue generation and taxes, and
7. consumer prices.

Economic and social equity can be addressed equally well under control or decontrol.
Supply problems have been compounded under controls and would be better resolved
under a decontrolled environment. Qil companies would be in a better position to resolve
investment issues absent unpredictable regulatory mandates. Competition among the oil
companies is a legitimate concern with only three players but should be acceptable with
proper governmental monitoring. Margins would be more volatile under decontrol. Oil
prices would probably change more frequently in a decontrolled market but the average
prices would not necessarily be higher. Government revenue could be maintained through
proper restructure of taxes and duties.

Six scenarios of control/decontrol were analyzed. These were:

continuation of OPSF and controlled prices,

continue OPSF but with automatic price changes,

same as 2 but restructure taxes,

eliminate OPSF and price controls,

eliminate OPSF, decontrol prices, restructure taxes and include a legal
system to penalize attempts to reduce competition,

6. same as 5 but no monitoring or structured penalties for non-competitive
marketing.

ORwN =

Option 6. eliminate OPSF, decontrol prices, restructure taxes, and include a legal system
to assure competition is considered the best alternative. It should assure reasonable prices
to the consumer, government social goals and revenue objectives could be met through tax
policies, refiners would be better able to project demand/prices for investment decisions
and competition should be satisfactory. The other options would require additional
governmental burdens and/or not provide sufficient competitive environment.
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14 PRIVATIZATION, REGULATION, ENERGY POLICY, COMMODITY TAXATION AND PRICE
CONTROLS

Most persons assign disparate images to the terms privatization, regulation and price controls.
Thus the interpretations of the purposes and resuits to be obtained from these mechanisms may
seem to be at first sight irreconcilable. However, a close understanding of the principles involved
will show that the three tendencies can be made to work together to obtain the desired results, as
discussed in this chapter

Often the terminology assigned to the three processes is loosely applied and confusion arises in
the conceptual interpretation of the principles involved. For example, the term "deregulation" may
be used to imply "price decontrol". The implications contained in the example will be discussed
further in this chapter.

14.1 Privatization
To many people the term "privatization" conveys the acquisition of a government-owned
enterprise by the private sector. Actually privatization implies the increase of the private

sector’'s share of an activity where the government presently predominates.

Some of the characteristic of the activities that are suited for private sector involvement are
discussed further.

14.1.1 Composition of the private sector. The two components are:

. The general public, whose individual holdings are reilatively small, but
because of the potentially large number of participants, could constitute an
appreciable part of the sector. The general public has a minimal control on
the management decisions of the enterprises it owns. Individuals may wish
to borrow or purchase their stock holdings, but their equity may be consid-
ered to contain no debt.

. Large investors are effectively in control of the management decisions of the
enterprises they own. Usually the investor's ownership is leveraged by a
large proportion of debt.

14.1.2 Reasons and goals for the segments which form part of the asset or operation to

privatize

(a) The Government may look favorably to privatization in order to obtain
revenue, preferably in hard foreign currency, by selling its ownership
of enterprises held by the public sector - often this revenue is used
to decrease the deficit or the foreign debt. Argentina and Venezuela
are successful examples of this procedure. Usually these sales are
to groups of investors which are also experts in operating similar
enterprises.

The Government may prefer to obtain revenue from the sale to the

public from part or all of the equity of an enterprise it owns. This
type of sale requires that the enterprise in question be considered,
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(b)

()

by the public, to have an efficient and independent management
structure. Great Britain and Thailand are prime examples of success-
ful transactions of this type.

The Government may wish to sell some of its enterprises that are
operated inefficiently or that produce inadequate profit margins.
Purchasers would be interested in the transaction only if they would
expect to increase the operating efficiency sufficiently to produce
adequate margins, and/or purchase the enterprise at a very low price.

The Government may consider contracting out to the private sector
some of the operations that traditionally are considered to be unique
functions of the enterprise staff, as a means of attaining better
operating efficiencies.

Private investors will be interested in investing in enterprises which
they consider to have potential for profits from this investment that
are sufficient to justify the risks inherent with the operation of the
enterprise. More interest will be shown by the investors, and more
favorable conditions to the local economy will be obtained if the
circumstances inherent to the investment reduce these risks.

The principal factors that guide the investor’s assessment (a very
subjective procedure) of the risks involved with a project are an-
swered by responding to the following questions: (i) Is there a market
for the commodities or services to be produced? (ii) Is the legal
status of the project clearly defined so that no obstacles will arise in
the transfer of any properties that may be involved and of the sale of
the product? (iii) Is the Government legal position with respect to the
project clearly defined? (iv) What assurance is there that prompt
payment shall be made for the goods or services delivered? (v) What
assurance is there for the interchangeability of foreign exchange to
cover the repatriation of dividends and the original investment, pay
the debt service, and assure the timely procurement of the materials,
goods and services required for the production, operation and maint-
enance of the project? (vi) What assurance is there that the investor
will be able to continue taking independent management decisions
without undue government interference? (vii) Is there any restrictive
labor legisiation that would interfere with the investor’s efficient
utilization of the work force? (viii) Are the regulations for the protec-
tion of the environment sufficiently well-defined to enable the
investor to calculate their cost to the project?

If the general public is to purchase equity of the enterprise, it must
have confidence in the project. This confidence will come from the
public’s estimation of the ability of the project to pay adequate
dividends and/or exhibit potential for an adequate increase of the
future value of the equity.
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14.1.3 Justifications for privatization

The main arguments in favor of privatization are:

(a)

(b)

In some cases the public sector is unable to obtain sufficient funds
(including through borrowing) to invest in new projects. Given a
favorable climate for the investment, the private sector may be
interested in participating in the project, usually with the proviso that
it have full autonomy in the decision-making process.

It is commonly reckoned that the private sector should be more
efficient in its operations. While this may be true in the majority of
cases, there are many instances in which the public sector operates
very efficiently.

It should be noted that it does not necessarily follow that the price
of a commodity or service produced by an efficient private operator
is lower than the equivalent that could be produced by the public
sector, even if the latter is not very efficient. This is because,
depending on the mix of financial (fixed) costs and variable costs
applicable to the product, it could happen that the private sector
would have to obtain financing at much higher interest rates than the
public sector (assuming that the public sector could borrow the
funds), which would increase costs.

14.2 The Requiatory Process

14.2.1 What is Requlation?
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Societies live in accordance with a set of rules. These rules may be written
or unwritten. All these rules compose the "regulatory process". Some of its
main manifestations are:

The civil and criminal right laws
Policies issued by the central government, which include taxation

Laws, ordinances and other regulation issued by governments that
are not the central government

Laws, ordinances, regulations and policies issued by "sectorial
entities" which are made responsible to control the interaction with
the rest of society of certain sectors or segments of this society.

The latter group is very often referred to as "Regulators". It should be
pointed out that there may be several "regulators” that have jurisdiction over
one sector or segment. For example, the oil industry may be under the
jurisdiction (to mention a few) of: (i) DOE, (ii) ERB, and (iii) the groups that
guide the preservation of the environment. Naturally, the industry will also
have to abide to the laws of the land.
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Theoretically, the degree of the control and the focus of this control shouid
be dictated by the extent of competition within the sector or segment. Three
examples of extremely different scenarios will illustrate the differences in the
roles required from the regulators:

(a) It we assume the existence of a free market with nearly perfect
competition, it would not be necessary to control prices, but it will be
essential to increase the controls in other areas to insure that the
free market and the competition are maintained. One solution would
be to provide a strong legal mechanism to penalize the entities that
indulge in monopolistic practices.

(b) If in the above scenario, competition is not perfect, in addition to the
mentioned legal mechanism it may be desirable to limit the share of
the market that may be held by one of the producers and/or put an
upper limit to the margins that any of the producers may achieve.

(c) Assuming that prices are fully controlled, the regulatory procedures
will automatically look into the anti-monopolistic issues and therefore
the legal mechanism mentioned above may be superfluous.

14.2.2 A Brief History of "Sector” Requlation of Public Utilities
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A brief history of how sector or segment regulation will show how some of
its guiding concepts were developed.

Initially, the regulatory process was limited to establishing fares, schedules
and minimum conditions of service and granting concessions defining areas
of service to transportation companies. There is evidence of such regulatory
mechanisms existing in England in the seventeenth century. This regulation
recognized that since there was no competition among the providers of the
services, within a given area, the consumer was to be protected.

Starting in the 1850’s a strong regulatory movement was implemented in the
U.S. to protect the public against price gouging and inappropriate financial
practices carried out by some railways. Since there was not much possibility
of competition when a railway served a certain area, the railways were, or
approached being, a monopoly.

Since the 1850’s regulatory practices were extended to most utilities serving
the public. In the U.S., regulation acquired a high degree of sophistication.
Many other countries developed regulatory climates, many of them inspired
by U.S. practices. Regulation is justified in these instances because the
public utilities are considered to be monopolies and, as such, could induige
in abusive pricing and render very poor service unless controlled by the
regulatory process.

As regulation developed in the U.S. its goals became better defined as: (i) to
protect the consumer against unfair pricing practices, (ii) assure that the
quality of service meets certain minimum standards, (iii) assure the investors
they will obtain a fair return on their investment.
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Iin many countries the regulatory process shifted its emphasis to limiting its
activities to tariff-setting and to establishing low rates (usually below cost),
thinking that this procedure would result in a long-term advantage to the
consumer. Often the pricing policies were set to comply with political
pressures, rather than fair costing determinations. Unfortunately these
practices resulted in the utilities not investing to expand their service and, in
the long run, brought about a serious deterioration of service. (A sophisticat-
ed regulator will consider that establishing tariffs below the cost to provide
service is a "confiscatory"” practice, because it decreases the real value of the
utility).

14.2.3 Regulatory Practices for the Private Sector

Regulation is required under all circumstances, otherwise society will live in
complete chaos. Even if a society lost all its regulation powers, eventually
it would be taken over by a few strong individuals that would impose their
own rules. Thus the term "deregulation" shouid not be used.

Regulation must be capable to change its methods when circumstances
change. A prime example of this would be the changes needed if price
decontrol were brought about. As mentioned in Chapter 13, there are many
advantages to price decontrol for the oil industry. This step is recommended,
provided there is a policy decision to aliow the free market to set the prices.
Thus, the existing regulatory practices would have to be modified to deal
with:

. Shifting the emphasis from price and margin controls to establish
and enforce safeguards to assure competition.

. Maditying the taxation policies to produce desired social objectives
and balance the supply/demand of oil products

14.3 Energy Policy and Taxation

It must be assumed that both the regulatory and the privatization processes (in the energy

sector) are guided by an overall national policy whose main aim is to establish priorities and
incentives. The government has the responsibility to state the energy policy and to provide
the legal means to enable its implementation. These activities are beyond the scope of this

report.

Taxation of petroleum products is a component of the energy policy, since it is an effective
means to providing incentives (or dis-incentives) to the consumption of the product and it
is also very useful in sending signals to the consumer (See Chapters 8 and 9)
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14.4 Privatization of Petron

The issue of the privatization of Petron is not a matter that can be resolved without a
thorough study of what steps and consequences may arise from any decision on the
subject. Several possible scenarios will be discussed (including one where Petron is not
privatized), mainly to outline some of the issues that may arise. It is recognized that some
of these scenarios are improbable and unconventional, however, they have been presented
as a means to underscore some of the pertinent issues. Since the alternative selected is
dependent on policy decisions that must be taken by the energy sector, no recommenda-
tions are going to be put forward in favor or against any of these scenarios.

14.4.1 Scenario 1 - Sale of Petron’s facilities to a private enterprise

The following assumptions would apply to the scenario:

Petron’s refinery, terminals, distribution and marketing facilities
would be put on sale through an international bidding process.

Clear-cut policy decisions have been reached regarding pricing and
taxation policies for the petroleum sub sector. The policy statement
includes a schedule (if required) for the implementation of the steps
that may be required by these policies.

The Government of the Philippines would assume all of Petron’s long
term liabilities (more than one year maturity). This would include
payments, as required by law, to all personnel that will be discharged
as a result of the sale.

The successful bidder would be allowed to employ his own key
personnel, as necessary and to retain only the members of the
existing staff deemed necessary for the operation.

The successful bidder must undertake to either continue operating
the existing facilities for a period of at least 10 years, or to replace
them with modern equivalent (or better) installations.

The successful bidder will be granted a period of no more than 6
months, after the signing of the purchase contract, to obtain enough
equity and financing and to make a fuli payment, at that time, for the
full amount bid for the properties.

- 14.4.2 Scenario 2 - Petron is Converted into a Share Company and its Shares are sold in
Stock Exchanges

The following assumptions would apply to the scenario:
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Petron would be constituted as a limited liability company and all its
shares would be issued and floated to be sold to the public world-
wide (unless it can be shown that there would be enough interested
investors in the Philippine market).
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14.4.3

14.4.4
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Petron would continue being responsible for all its short and long
term liabilities.

Petron would retain an impartial internationally recognized firm to
make a diagnosis of its personnel needs, especially in management,
to allow it to operate as a fully independent company with full
responsibility for management. An estimate of the personnel that
would be rendered superfluous by the privatization should be
included in the study.

The Government of the Philippines would be responsible for ali
payments, as required by law, to all personnel that will be discharged
as a result of the diagnostic study.

Petron must undertake to either continue operating the existing
facilities for a period of at least 10 years, or to replace them with
modern equivalent (or better) installations.

Scenario 3 - Joint Ownership

Similar to Scenario 2, except that the Government would retain
ownership of 51 % of the equity.

The government would assume all of Petron’s liabilities.

Scenario 4 - Leasing of the Refinery

The following assumptions would apply to the scenario:

Petron would request international bids for the operation of the
refinery for a specified period of time (say 15 years). Petron would
continue to operate its terminals, distribution and marketing facilities.
(This option, however impractical it be, is similar to the schemes
used in the electricity sector).

The successful bidder (lessee) will be allowed to sell the output of
the refinery to suit its own interests. The lessee will be responsible

for acquiring the necessary feedstock.

The lessee must have proven experience in operating similar
refineries.

Guidelines shall be given to specify the degree of maintenance to be
the facilities, including the condition it must be left in at the end of
the lease. The extent to which the lessee could modify the existing
facilities should also be stated and guidelines be provided to
establish how the cost of these additional investments will be shared
between the lessee and Petron.

The lessee would be allowed to employ his own key personnel, as
necessary and to retain only the members of the existing refinery
staff deemed necessary for the operation.
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. The Government of the Philippines would be responsible for all
payments, as required by law, to all personnel that will be discharged
as a result of the lease of the refinery.

14.4.5 Scenario 5 - Petron is NOT Privatized

Within this scenario there are two possibilities that should be reckoned with:
whether price and margin controls are to continue or not.

If price controls are to remain, there would not be any changes required in
the Petron’s organization. However, if prices are to be decontrolled, Petron’s
organization will have to face competition and may have to reorganize some
of its functions to assure the services of personnel trained to deal with the
new pricing guidelines.

14.5 Steps to Implement the Above Scenarios

14.5.1
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Scenario 1 - Sale to a Private enterprise

A thorough investigation would be required to identify any legal obstacles to
the sale and to identify what amendments, if any, are necessary to the
existing legislation to carry on the projected privatization. If amended
legislation is required, it should be initiated as soon as possible.

The preparation of the bid documentation is the first task of the sale process,
after its legality has been established. It would be desirable to contract with
international firms, with ample experience in the privatization process, the
preparation of the bid documents. These documents could consist of two
parts: (i) the description of the technical, commercial and legal processes
required for the presentation of bids, and (ii) the preparation of the documen-
tation required to cover the financial aspects of the sale.

Evaluation criteria to select the best bid should be prepared ahead of the
receipt of the bids. In order to assure the transparency of the evaluation
process, it may be desirable to retain an impartial firm to develop these
criteria and also to evaluate the bids. The bid evaluation would be in the form
of non-binding recommendations - the representatives of the Government of
the Philippines would have the final decision of which bid is more convenient.

The documents to structure the financial aspects may be dispensed with, but
there would be a much greater assurance to have more interested parties
willing to enter the bidding process if an investment banking advisor were
retained to prepare the documentation required to organize the financing of
the sale and to obtain bridge financing to expedite the period required to
close the sale.

It would also be advisable, but not necessary, to retain experienced
appraisers to establish the value of the properties being sold. This
precaution, although very costly, would provide a guideline of the value of the
properties. However the selling organization should not be surprised if the
bid offers are considerably below the appraised values.
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14.5.2

14.5.3

14.54
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Scenario 2 - Petron is Converted into a Share Company

A thorough investigation would be required to identity any legal obstacles to
the sale and to identify what amendments, if any, are necessary to the
existing legislation to carry on the projected privatization. If amended
legislation is required, it should be initiated as soon as possible.

A tull description of the policies pertinent to pricing of the product, foreign
exchange, taxation of the product and import/export limitations (if any) should
be prepared. It would: (i) insure full agreement on the interpretation of the
existing policies, (ii) identity forthcoming modifications to the existing
policies, and (iii) inform the prospective bidders as to the extent of the
constraints that might affect their bid.

A plan should be developed to establish how the shares should be sold and
what would be their fair value. Since this is a very specialized undertaking,
it probably would be practical to retain investment advisors to design the
programs for the sale of the shares and to identify interested underwriters for
it.

Scenario 3 - Joint Ownership

The requirements would be very similar to Scenario 2.

Scenario 4 - Leasing of the Refinery

A thorough investigation would be required to identify any legal obstacles to
the sale and to identify what amendments, if any, are necessary to the
existing legislation to carry on the projected privatization. If amended
legislation is required, it should be initiated as soon as possible.

A full description of the policies pertinent to pricing of the product, foreign
exchange, taxation of the product and import/export limitations (if any) shouid
be prepared. It would: (i) insure full agreement on the interpretation of the
existing policies, (ii) identity forthcoming modifications to the existing
policies, and (iii) inform the prospective bidders as to the extent of the
constraints that might affect their bid.

The preparation of the bid documentation is the first task of the sale process,
after its legality has been established. It would be desirable to contract with
international firms, with ample experience in the privatization process, the
preparation of the bid documents. These documents could consist of: (i) the
description of the technical, commercial, financial and legal processes
required for the presentation of bids.

Evaluation criteria to select the best bid should be prepared ahead of the
receipt of the bids. In order to assure the transparency of the evaluation
process, it may be desirable to retain an impartial firm to develop these
criteria and also to evaluate the bids. The bid evaluation would be in the form
of non-binding recommendations - the representatives of the Government of
the Philippines woulid have the final decision of which bid is more convenient.
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14.5.5
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Scenario 5 - Petron is NOT Privatized

The public sector may derive some advantages with this alternative. It does
not necessarily follow that these advantages wili refiect to the benefit of the
consumer or the economy. Some of the advantages to the public sector
would be:

The government would have personnel trained in handling crude oil
selection, purchasing, transportation, financing, marketing and
distribution of oil products.

The synergism with other divisions of PNOC might be reduced if
Petron were privatized.

Government would lose the opportunity of seconding career
employees to Petron, for training and professional development.

Government would have direct access to expense data related to oil
refining and marketing. These data would be meaningful only if
Petron is operated efficiently.

With its own refinery the government could make rather prompt
adjustments in crude selection and/or refinery operation to help
alleviate supply/demand imbalances.

Supply could be arranged for certain areas that other companies may
not choose to serve. Similarly, supply could be arranged for areas
where competition is insufficient.

A quicker reaction time would be gained by Petron management if
governmental approval of internal management decisions is eliminat-
ed.

However, there would be advantages to Petron and the economy if it were
privatized. Some of these advantages would be:

A third privately owned company would most likely increase the
competitiveness among refining/marketing companies.

A risk/reward management approach should result in a more
innovative and efficient operation.

A more flexible salary/wage scale, determined by market forces, may
attract a wider slate of potential employees.

Elimination of forced uneconomic imports or production to meet

government demands should resuit in a more efficient overall
industry operation.
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14.5.6 Time and Costs for the Privatization Process

Each scenario would have a different set of related times and costs. Some
typical times for representative projects are listed below, but there is no
assurance that in actual practice they will require more or less time to be
completed.

It would not be prudent to pursue any of the above scenarios until their legal
status is established. The time that might be consumed depends on the
situation and whether legislation is required to amend the existing conditions.
Experience has shown that it is not unreasonable to estimate that at least six
months should be devoted to finalizing the legal situation.

The preparation of bidding documents may also require at least six months,
provided that adequate descriptions of the technical aspects exist before-
hand.

The evaluation of bids may require 3 - 4 months.

Award of the contract and financial closing (which include the preparation
and signing of the contractual agreements) may take 7 - 12 months.

Since some of the above steps may run concurrently, it could be estimated
that the privatization process would require at least one year to be consum-
mated. This estimate assumes that no time must be assigned to settlement
of the legal status.

The cost to prepare the documentation to carry out the process could vary
considerably, depending on how much input can be provided by the
government and its agencies. However, it would not be unreasonable to
estimate that costs could easily fluctuate between one quarter and one and
a half million US$ dollars.

14.6 Summary And Recommendations

There are several ways the private sector can participate in the oil industry. Usually the
main justifications for the privatization of components of the public sector are the desire to
obtain increased efficiency and also to obtain hard currency to pay for the national debt.

Privatization should be accompanied by regulation, which is the process that must be set
up to protect the interests of both the public and the participants from the private sector.
Regulation is not price controls: it is the establishment and enforcement of the rules under
which all participants must operate. Effective regulation, by decreasing the risks of the
investors, will also decrease the prices to the consumers.

The privatization of Petron may take many forms, the preferred one being the sale of its
assets to a private enterprise. This option would require several preliminary steps,
including: (i) amendments to the existing legislation; (ii) preparation of the bid documenta-
tion that must cover technical, commercial, legal and financial aspects; (iii) the development
of evaluation criteria for the bids; (iv) the establishment of acceptable schedules to
recognize the timing required to put together the financial aspects of the sale.
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Various scenarios can be envisaged for the implementation of the regulatory reform required
to ascertain a free market economy for the petroleum refining sub sector: including legal,
price control and stabilization issues. A detailed possible scenario, and its components
steps, is include in this chapter so as to describe some of the issues that might arise.
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15 Implementation ot Qil Price Decontrol

The purpose of a “Decontrol Transition Process" is to bring about the change from control
to decontrol in a smooth manner. Ideally, the change to decontrol would be made with very
little public perception that a change has occurred. It is critically important that decontrol
be seen as a process in which everyone works cooperatively to insure that the benefits of
decontrol are achieved.

The specific objectives of the Transition Process are:

1.

15.1

To avoid significant consumer price changes at the time of decontrol. The most
appropriate time for decontrol is when crude prices are level or falling and the OPSF
balance is level or building.

To restructure duties and taxes to remove barriers to product imports and product
exports. The current duties and taxes should be replaced with new specific taxes
on individual products set to achieve desired consumer prices while maintaining
government revenue from oil.

To implement a plan to progressively increase the frequency of price changes whiie
prices are still controlled. This will help to accustom the public to more frequent
price changes and insure that control and decontrol prices are approximately equal
at the date of decontrol.

Adjust the relative product prices for gasolines and distillate during the changes of
ltem 3 above to provide incentives to refiners and importers to meet product
demand and encourage efficient refinery performance. Also make margin changes
deemed appropriate.

Plan for the termination of the OPSF by determining a range for the end balance and
a disposition of the balance remaining at the end of controls.

Increase competitiveness of the oil refining and marketing sector:

- loosen import controls

- reduce crude/product duty differentials

- remove service station controls.

Define the actions needed to assure a competitive oil products market place after
decontrol. These should include information requirements from the industry, a
business monitoring activity, and organizational roles and responsibilities of

government departments and agencies to insure against anti-competitive practices.

Development of a plan for setting the specific date and detailed steps for the actual
cessation of oil price controls.

Decontrol issues

it is recommended that action be taken on the following decontrol issues:
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Restructure Duties and Taxes - Action on this item is essential in the decontrol
process. OPSF adjustments have become an element of the current tax system,
shifting tax burden between products. Decontrol without restructuring taxes would
result in significant changes to consumer prices that were not in keeping with stated
government energy and social policies. Specifically, it is recommended that ali
import duties on crude oil be eliminated. Duties should be eliminated on those oil
products where imports are an important part of supply (specifically diesel, LPG,
and heavy fuel oil should be included in this category). A small duty could be
retained on gasoline, naphtha, jet fuel, but should not be more than 3%. The added
product transportation cost of imported product already affords some competitive
protection to domestic refiners and should be considered in setting possible
product duties. The 1 P/L special duty should be eliminated.

At the time when all the above duties and taxes are eliminated, they should be
replaced with specific taxes on each individual oil product. The specific tax level
are described in the next section of this chapter. For the most part, the new specific
taxes are set so that if decontrol occurred immediately the decontrol price would be
approximately the same as the current controlled price. However, a modestly higher
tax is recommended for the middle distillates to modestly diminish the price
difference between gasolines and distillates.

Specific Taxes (P/L)

Premium

Gasoline Diesel Difference
Existing Specific Taxes 2.52 0.45 2,07
Specific Tax - Based on Current Price 6.00 1.80 4.20
Recommended Specific Taxes 5.85 2.25 3.60

It is important to restructure duties and taxes as soon as possible. The changes will
have benefits in alleviating the oil product supply problem and those benefits occur
under control or decontrol. It is recommended that DOE should quickly develop a
policy paper describing the rationale and benefits of duty and tax restructuring and
defining the specific changes recommended and then seek legislative sponsorship
to convert the policy recommendations into a legislative proposal. In the following
section, it has been assumed that these changes would occur by the beginning of
1994, if it can be done more quickly it would be desirable.

Product Import/Exports - Deregulation of product importation is recommended as
another of the steps to improve the supply of oil products, especially middle
distillates. This could be done separately or along with the duty and tax
restructuring. If it is done before tax and duties are restructured, ERB could
consider two tier pricing of distillate product or a change in the current DOCT
calculation process to induce more distillate importation by improved pricing.

Price Control and OPSF - In an ironic way, the ERB which has been charged with
the responsibility of controlling oil product prices, can have a very important role
in implementing decontrol and diminishing the potential problems ot the transition.
This is made even more important by the need to solve the "Diesel Dilemma"
(Chapter 6) while simultaneously decontroling oil product.
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It is recommended that the refinery gate price of distillates relative to premium
gasoline, be increased by the transportation cost to deliver light product from
Singapore to the Philippines (approximately 0.80 - 1.00 &/Bbl or .13 - .16 P/L). This
charge along with the specific taxes recommended will determine the relative
consumer price of gasoline and distillate at the time of decontrol. It represents a
realignment of the relative prices of the products compared to current consumer
prices; these prices can be realigned over 3 to 5 pricing changes to soften public
action. It can be done by dropping diesel prices less on downward price
adjustments and raising it more on upward price adjustments.

The OPSF balance should be maintained within a minimum to maximum value range
during the transition period. There is a proposed legislative bill (House Bill No.247)
that would require OPSF be maintained within a minimum to maximum range and
institute an automatic price change procedure. During a visit in March, the K&M
team did discuss House Bill 247 with DOE staff. The following points of concern in
the proposed Bill were noted:

“(1) Whenever the OPSF cash balance reaches the
maximum fund level, the ERB shall, within two (2)
months and without prior hearing, adjust the
domestic prices of petroleum products by an amount
that will put the OPSF level in flow equilibrium plus a
maximum of ten percent (10%) of such amount to
minimize expected price adjustments. Flow
equilibrium shall refer to a condition where the
projected contributions to the OPSF are equal to the
expected claims over a given period.

(2) Whenever the OPSF cash balance reaches the
minimum fund level, the ERB shall, within two (2)
months and without prior hearing, adjust the
domestic prices of petroleum products by an amount
that will put the OPSF level in flow equilibrium plus a
maximum of ten percent (10%) of such amount to
minimize expected price adjustments."”

The comments which K&M made were based on experience with a Min/Max
automatic price adjustment model which is illustrated in the next section of this
chapter. The first comment was about the phrase "Shall within two months". The
view presented suggested that based on the way crude prices rise and falil, that the
price change would best be made at the beginning of the two month interval rather
than at the end. The model which K&M developed employs a month look ahead.
It assumes that the draw or build on the fund will be as much next month as it is in
the current month, then determines if the min or max leve! will be violated. If the
min or max is passed then an anticipatory correction is made. The other comment
was about the overcorrection level" plus or minus "an amount that will put the OPSF
level in flow equilibrium plus a maximum of ten percent of such amount". The 10%
is much smaller than the "overcorrection amount" used in the model. Hf limited to
a 10% overcorrection and the min or max is reached at the beginning of a crude
price rise or decline that may span several months, then an automatic correction
could be required every month with the OPSF moving progressively beyond the
Min/Max limits. The overcorrections used in the K&M Model can be seen in
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Section 15.2 and they are based on the idea that if price change is accelerating
(changing more each month) the correction needs to be greater. In addition, the
further the balance is above or below the min or max, the greater the overcorrection
should be. It is suggested that the model be applied using various crude price
change patterns to check out possible "overcorrection” terms for the proposed
legislative bill.

During the last 18 to 24 months of the transition period prior to decontrol, it is
recommended that the frequency of price changes be increased. This will help to
accustom the oil product markets in the Philippines to the increased price
movements that will be experienced after decontrol. Secondly, it will assure that
control and decontrol product price are approximately equal on the day of decontrol
and that the OPSF is approximately in balance (or slightly building). It is
recommended that in the last year before decontrol that price changes be made
about every three months. These changes could reflect the seasonal variation in
product prices, where distiliate prices go up and gasoline goes down in the 4th and
1st quarters, and gasolines go up and distillates go down in the 2nd and 3rd
quarters. In the last quarter before decontrol an additional price change may have
to be made, if the crude market is changing.

A determination on the disposition of the OPSF balance at the end of price controls
needs to be reached. It is not recommended that the target for the balance be set
at zero at the time of decontrol. This would greatly diminish the flexibility of the
ERB to reach the desirable conditions of equal decontrol and control prices and the
fund being level or building slightly. In fact, a target of zero balance would almost
certainly mean the fund would be drawing down, and after deregulation oil product
prices would have to go up. The target range used in the model runs of this study
has been in the mid range between the min and max. Thus, an appropriate target
range needs to be set, and after all outstanding financial liabilities are met, then the
fund balance can be transferred to a previously decided use deemed appropriate
and legal. The actions for final disposition should include legislative action as
required.

Industry Competitiveness - For the consumer to receive the benefits of price
decontrol, the market after decontrol must be free of price collusion and other
potential anti-competitive practices by industry participants. It is important that
regulations, requirements and responsibilities that will affect the competitive
practices of oil industry participants need to be communicated before decontrol
takes place.

Existing Philippine legislation and regulations on competitive pricing and practices
should be reviewed to determine if they are adequate for assuring that the
decontrolled oil industry will function competitively. A concurrent review of the
regulation of oil industry competitiveness in other countries could also provide
additional perspective. The result of this study would be a position paper
recommending any changes deemed necessary. Clearly organizational
responsibility within the government for monitoring and enforcing anti-competitive
requirements would aiso be defined.

The information that oil industry participants now are required to provide to the DOE
should be reviewed to determine if the necessary volume, cost and price information
are being provided to permit monitoring efficiency and competitiveness of the
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industry. DOE also needs to review information that they are publishing to prevent
disclosure of information that would diminish the competitiveness of the market
place. This is a particular concern when there are as few industry participants as
there are in the Philippines.

The results of the review process and recommendations on additions or changes
to regulatory requirements, information requirements, and organizational
responsibility for monitoring and enforcement of competitive practices should be
completed by end of 1993.

Refining Margins - Refining margins have been discussed in this report. In terms
of a decontrol implementation strategy, the objective is not to have prices increase
shortly after prices are decontrolied. This means that if markets will justity a
legitimately higher level of margin that the current level which is set by controls,
then prices should be adjusted upward while controls are still in place to increase
margins to the value they would be expected to attain at the date of decontrol.

Margins in the Asia Pacific market have been comparatively attractive in the past
year compared to other world refining areas. Asia has the highest oil product
demand growth of any world area and markets have been tight, especially for middle
distillates. Market attractiveness can be a very transitory situation, nevertheless, in
the recommended implementation case of the next section an increase in the control
level of margins of .508/Bbl was made.

Distribution and Margins

The current procedures used by ERB in reviewing and revising distribution
allowances appear appropriate. It is suggested that the present procedures
continue until decontrol is implemented.

The procedures for establishing the dealer margins are not documented by ERB.
Data is lacking for adequate evaluation of the appropriateness of the aliowed
margins. It is recommended that, if dealer margins are to be controlled beyond
1994, a study be conducted to determine the appropriate margin allowance. If
decontrol of dealer margins are to become effective prior to January 1995, the
present procedures should be acceptable.

Timing of Decontrol

Republic Act No. 7638 states "At the end of four (4) years from the affectivity of this
Act, the Department shall, upon approval of the President, institute the programs
and timetable of deregulation of appropriate energy projects and activities of the
energy industry". It is assumed from our discussions in Manila that there is broad
agreement that the government of the Philippines is committed to oil price decontrol
in 1996. The above statement would appear to allow some latitude in the exact date
upon which decontrol will occur.

Itis recommended that a three month window be established during which decontrol
will occur following the earliest date in 1996 after which decontrol can occur. Thus
if conditions are propitious at the beginning date of the three month window then
decontrol should take effect on that date, or some part of the three month period
would be used to get improved conditions.
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15.2  Transition Pricing - Recommended Pricing Strateqy

An oil price decontrol decision that sets full decontrol at a future date provides a
transition period which should be used to enhance the decontrol process and
diminish the problems of decontrol. The approach which controllers use to adjust
price in the transition period may need to be different from past approaches and
pricing patterns, as the primary goal must be to make the decontrol process
successful.

A number of case studies using various pricing approaches have been made to
illustrate the impact of alternative pricing approaches and to move in steps to a
recommended approach. Three case studies have been made using the Philippines
Oil Pricing Model which was developed as part of this study. For the runs described
in this section the automatic price adjustment routine has been improved and the
Min/Max OPSF limits have been adjusted to approximate those of House Bill 247.
These study case are illustrated over a five year period. While the transition period
may be for only 3 years, the longer period was used to more graphically illustrate
the impact of alternative pricing approaches.

The run series includes the following:

Run 1H - Historic Pricing Pattern
- Strong Diesel Price Market with Seasonal Price Changes
- Specific Product Taxes Only
- -Higher Local Diesel Prices (X-Taxes) to Attract Imports

Run 2M - Relative Market Pricing Pattern (only change to Run 1H)

Run 3F - Relative Market Pricing Pattern
- Upward Relative Consumer Diesel Price Adjustment
- Frequency of Price Adjustment Increased in Control Period
- Increase in Refiners Margin

In Run 1H, the taxes and duties are restructured so that there are no duties and the
only taxes are specific taxes on individual products. The levels of specific taxes are

set so that if prices were decontrolled immediately the decontrol product prices
would be approximately equivalent to the control product prices. The specific taxes

on premium gasoline and diesel are currently 2.52 P/L and 0.45 P/L respectively with
a difference of 2.07 P/L.

As can be seen in Table 15-1, in order to obtain approximately the same consumer
price difference and same government revenues, the specific tax would be 6.00 P/L
for premium gasoline and 1.80 P/L for diesel. Thus the difference would be 4.20 vs
the current 2.07 specific tax difference. This higher specific price tax differential is
a consequence of the historic price adjustment pattern that placed a greater portion
of price increase on gasoline vs diesel. Secondly, it is assumed that the average
price of diesel on the Singapore market will exceed the premium gasoline price over
the study period by about 1.508/Bbl. Finally it is assumed that the Philippines will
need to import diesel, but not gasoline, so an added 1.008/Bbi (the transportation
cost from Singapore) is added to the refining gate price of diesel.
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Thus the refinery gate price (or DOCT) in the Philippines for diesel will average
about 2.50 $/Bbl more than gasoline. Figure 15-1 shows that, while control and
decontrol price for gasoline and diesel start out at about the same level, by the
beginning of year 4 the control price for gasoline is 38 centavos above the decontrol
price and diesel is 19 centavos below the control price. Given the "diesel dilemma"
the historic price adjustment scheme should no longer be used.

Table 15-1

Case 1H: Auto Price Adjustment Mechanism
Specific Product Taxes Only, Historic Price Adjustment Pattern

Specific Tax Control Pr;ces Decontrol Prices

Crude
Year Cost
& P/L PRM PRM Gaso PRM Gaso
Month CIF . Gaso Diesel | Gaso Diesel Diesel | Gaso Diesel Diesel
1-1 2.77 6.00 1.80 11.00 7.00 4.00 10.80 6.83 3.97
3-5 3.38 6.00 1.80 11.67 7.43 4.24 11.66 7.67 4.01
3-10 3.58 6.00 1.80 12.06 7.68 4.38 11.83 8.02 3.81
4-9 4.65 6.00 1.80 12.87 8.07 4.60 13.49 9.50 4.00
4-10 4.49 6.00 U .80 13.71 8.74 4.98 13.25 9.26 4.00

In Run 2M, the only change made compared to Run 1H is that price adjustments are
made in relative proportion to the way they change in the Singapore market. The
results of this run are shown in the Table 15-2 below and in Figure 15-2. As can be
seen in Table 15-2 at the beginning and end of the five year period, the control and
decontrol prices are very close - thus the price adjustment process works
appropriately. Moveover, if price decontrol were implemented on the first day of
year four, the decontrolled price would be fairly close to the control price. The
decontrolled premium gasoline price would be 11.86 P/L vs the existing control price
of 11.91 P/L and decontrolled diesel would be 8.13 P/L vs 7.91 P/L. The decontrolled
diesel price is higher than the control price because of the seasonal price swing.
The decontrol and control prices are reasonably close at those points in time, as
can be seen in the plots of Figure 15-2. However, if decontrol were either six
months earlier or later, the disparity between prices would have been much greater.
More importantly, the disparity would have been in the wrong direction; that is, the
decontrol prices would be higher than the control process because OPSF would be
drawn down.
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FIGURE 15-1

CONTROL & DECONTROL PRICING CASES
Control With Historic Pricing Patterns
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FIGURE 15-2

CONTROL & DECONTROL PRICING CASES
Control With Market Pricing Pattemns
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Table 15-2
Case 1H: Auto Price Adjustment Mechanism
Specific Product Taxes Only, Price Adjustment Relative Market Difference

Specific Tax Control Prices Decontrol Prices

Crude
Year Cost
& P/L PRM PRM Gaso PRM Gaso
Month CIF Gaso Diesel | Gaso Diesel Diesel | Gaso Diesel Diesel
1-1 2.77 6.00 1.80 11.00 7.00 4.00 10.80 6.83 3.97
3-5 3.38 6.00 1.80 11.57 7.57 4.00 11.68 7.67 4.01
3-10 3.58 6.00 1.80 11.91 7.91 4.00 11.83 8.02 3.81
4-9 4.65 6.00 1.80 12.42 8.42 4.00 13.49 9.50 4.00
4-10 4.49 6.00 1.80 13.32 9.32 4.00 13.25 9.26 4.00

The third run demonstrates the recommended approach to implementation. In
actual practice, the timing in some instances does not need to exactly follow what
is shown in this run. The run does illustrate how the various steps and changes can
be implemented. The following items are dealt with in the run:

Restructure of Duties and Taxes - This should be done as soon as the necessary
policy and legislative actions can be carried out. It was done in January 94(Month
1 of Year 2), maintaining total government revenue from duties and taxes at the
current level. The tax on diesel is set at a level modestly above that reflected by
current market prices to help retard diesel demand growth.

Refiner’s Margins - were increased in Month 6 by .50$/Bbl to reflect the currently
greater strength of refiners margins in Asian markets compared to other world
areas.

Periodic Adjustment of Control Prices - As shown in Table 15-3, price adjustments
are made approximately every three months from the middle of year 2 through the
end of year 3 when decontrol is assumed to occur. The price adjustments are
designed to help adapt the buying public to the more frequent price changes that
will occur under decontrol. These price adjustments are also used to make the
upward adjustment in diesel price compared to gasoline in several steps. Lastly,
in the third year the control prices converge with the decontrol prices (Figure 15-3).
Also, an attempt is made to keep the OPSF in even balance or at a slightly rising
level at the time of decontrol (Figure 15-4).
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Table 15-3

Case 1H: Auto Price Adjustment Mechanism With Forced Periodic Adjustments

Specific Product Taxes Only

Specific Tax Control Prices Decontrol Prices

Crude
Year Cost
& P/L PRM PRM Gaso PRM Gaso
Month CIF Gaso Diesel | Gaso Diesel Diesel | Gaso Diesel Diesel
11 2.77 6.00 1.80 11.00 | 7.00 4.00 10.80 6.83 3.97
1-3 2.94 6.00 1.80 10.75 6.90 3.85 11.03 7.06 3.97
1-9 3.16 5.85 1.95 11.00 | 7.25 3.75 11.36 7.85 kWAl
2-6 3.23 5.85 2.25 11.20 | 7.55 3.65 11.45 8.04 3.41
2-9 3.32 5.85 2.25 11.30 | 7.90 3.40 11.58 8.17 3.4
3-3 3.30 5.85 2.25 1145 | 8.10 3.35 11.42 8.21 3.21
3-7 3.58 5.85 2.25 11.70 | 8.45 3.25 11.95 8.54 3.41
3-10 3.58 5.85 2.25 11.80 | 8.61 3.19 11.81 8.61 3.21

15.3

The results shown in Table 15-3 and Figures 15-3 and 15-4 show that the changes
and objectives which were stated above were achieved in the run. How crude price
actually behaves may make this process more different than indicated. Actually, the
crude price path illustrated in the sequence of runs is not very favorable for
decontrol, as a crude price upsurge occurs in year in which decontrol would occur.

Thus, the public could wrongly assume that the product price increases are the
consequence of decontrol rather than a run up in the crude market, over which there
is no control.

The recommendations made herein constitute a detail strategy for implementing oil
product price decontrol in the Philippines. The model used in this study is being
provided to the DOE to use in analyzing, anticipating and making adjustment as
actual events unfold.

Decontrol Steps and Timing

In earlier presentations during the course of this study, carrying out decontrol in an
18 month time period was recommended. It now appears that the Philippine
government has chosen to decontrol oil prices in a period over 3 years in length.
The concern with a longer time period is the delay of the benefits of decontrol and
the increased potential of losing the focus of the decontrol process. However, the
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FIGURE 15-4

PHILIPPINE OIL PRICE FORECAST
Control & Decontrol Forecast Cases
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longer time frame allows more time to accomplish the many and varied steps which
need to be implemented.

The approach to timing of decontrol activities that has been used in this chapter has
been to provide a flexible framework that shows the order of priority but allows for
some adjustment in timing should events require adjustments. An analytical
modeling tool has been provided to do additional analysis and make adjustments
to the schedule of action in the decontrol process. Also, as has been indicated, in
some areas there are alternative approaches that can be used.

Given that flexibility, there are decontrol activities that need to be done As Soon As
Possible. The diesel supply demand problem should be addressed without delay.
The second item in Table 15-4 covers the organizational activities needed in the
implementation process. Clearly the implementation process need a coordinated
effort in which everyone is committed to the objective of making decontrol
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successful. ERB’s role is especially important since they would be responsible for
the implementation of the Phase-in Activities.

Work on the OPSF Min/Max legislation is already in progress. The fund balance and
disposition along with the industry competition item should be worked out among
DOE and energy regulatory groups along with relevant administrative and legisiative
activities. All of these items can hopefully be worked out in the next year.

The margin adjustment, the first of the Phase-In activities, can be done as soon as
an amount is approved. The Decontrol Day window, if accepted as an approach to
setting a specific date, would be implemented in 1996. The last two items in this
category would implement phase-in pricing adjustments. The 18-month period is felt
to be adequate -- more or less time could be used for this activity. Eighteen months
or more is recommended because it gives added time to deal with a potential
disruption in crude prices.

154 Summary and Recommendations

An effectively planned and managed decontrol transition process that occurs before
the actual elimination of oil product price controls can contribute greatly to the
success of decontrol. The transition process will require action and committed
efforts of DOE and ERB along with the support of other administrative and
legislative bodies.

This report recommended that actions need to be taken in a number of areas to
bring about the transition, including:

. Responding to the diesel supply/demand problem

. Organizing and coordinating the decontrol transition process

. Planning for the end of OPSF and disposition of the end balance

’ Taking needed steps to insure a competitive oil products market place after
decontrol

. Implementing "Phase-in" activities to adapt the public to increased
frequency of price changes and converging control price into decontrol
prices.

The specific steps to accomplish the above items are outlined in Table 15-4. The
top items should be taken care of as soon as possible. K&M has recommended an
18 month period for the transition process to achieve the benefits of decontrol as
quickly as possible. It would appear that a longer time period is favored in the
Philippines, so the transition process has been designed to allow for flexibility in
adjusting time frame. It is, however, critically important that the process and effort
beginning without delay.

FA104802.01\CHAP15.FIN 15-14



Table 15-4
DECONTROL STEPS AND TIMING

e

DECONTROL ACTIVITIES ACTION ITEMS TIMING

DIESEL DILEMMA Restructuring of Taxes and As Soon As Possible (1/94)
Duties

Deregulation of Product Imports | As Soon As Possible (10/93)
Refinery Gate Pricing Revision As Soon As Possible (1/94)

Duties on Diesel As Soon As Possible (10/93)
Engines/Vehicles

ORGANIZATIONAL Designation of DOE Policy As Soon As Possible (1/94)
Analysis Responsibility

Decontrol Coordination with As Soon As Possible
ERB,
Legislature, etc.

OPSF Min/Max Price Adjustment When Bill Efective
Process
Implementation

Setting of End Balance Target & | Policy Position in

Fund Disposition 6 Months (1/94)
INDUSTRY Oil Products Marketing When Practical to
COMPETITION Deregulation implement (1/95)
Oil Data Submission At Least 9 M's
Requirements Before Decontrol
Rules & Enforcement for Anti- At Least 9 M’s
Competitive Practices Before Decontrol
PHASE-IN TO Margin Adjustment - Forex When Resolved as
DECONTROL Cover Policy Issue
& Regional Level
Window for Decontrol Day Next 3-9 Months
increased Price Adjustment At Least 18 M’'s
Frequency Before Decontrol
Align Control Prices to During Frequent
Decontrol Adjustment Per
Prices

Service Station Decontrol

Deregulate Setting Up Retail At least 12 Months Before
Stations, Deposits and Decontrol
Refineries

Petron Privitization 1996
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APPENDIX A

A1 Objectives of the Philippine Petroleum Product Pricing Policy

The existing petroleum product pricing policy has been experiencing much criticism for the past
several years. Misconceptions regarding the pricing policy have been the main reasons behind these
attacks. It seems that a more transparent price-setting mechanism is needed for petroleaum products.
For the period beginning 1973 through the first quarter of 1992, the price of imported crude oil
(F.0.B.) has been increasing at an average rate of 10.3%, while the retail prices of premium gasoline
and diesel fuel have been growing at average rates of 15.8% and 14.7%, respectively {See Table A-1).
The divergence in growth rates can be attributed to two factors. The first factor is the rapid
depreciation of the peso dollar rate. For the period 1973-1989, the foreign exchange rate depreciated
at an annual average of 7.3%. The second factor is relatively faster growth in excise taxes on
petroleum products, particularly under an ad valorem tax system.

_—— e ———— e — . ——_____—_____ — —

Table A-1: Prices of crude O, Gasoline and Diesel

Crude Premium Diesel
Year Qil Gasoline Fuel
{US$/bols) {P/liter) (P/liter)
1973 248 0.64 0.48
1974 9.31 1.16 0.88
1975 10.68 1.28 0.95
1976 11.52 1.50 1.13
1977 12.39 1.81 1.21
1978 12.56 1.81 1.21
1979 17.02 3.00 1.69
1980 28.82 4.95 2.81
1981 33.98 5.25 3.1
1982 32.81 5.1% 3.11
1983 29.08 6.47 4.43
1984 27.98 9.24 7.26
1985 26.78 8.40 6.43
1986 16.37 6.90 4.76
1987 17.05 7.50 5.25
1988 13.71 5.80 3.70
1989 14.96 6.64 4.55
1990 17.84 11.43 7.21
1991 25.63 15.38 6.76
1992 15.87 10.43 6.46

Source: DOE, ERB, CRC-EPRU
Camm S —t——— mm_i
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The Philippine government seeks to accomplish six major objectives through its petroleum pricing
policy. These objectives are the following:

growth;

efficiency;

revenue generation;
price stability;

equity; and

demand management.

It is important to mention that in accomplishing these objectives, trade-offs may occur. For example,
a trade-off that should be taken into consideration is the one between revenue generation and price
stability. Increasing taxes on petroleum products brings about an immediate increase in government
revenues and long-term growth at the expense of short-run growth and price stability.’

Below is a detailed discussion of the six major objectives of petroleum pricing policies of the Philippine
government.

A1.1 Growth

Petroleum product pricing and its relation to economic development has always been an
important issue in that incorrect pricing policies may produce adverse effects on the economy.
Poor pricing policies may even instigate protests from the different sectors of society. For
instance, overpricing can lead to a cost-push inflation which eventually can dampen domestic
demand. However, one benefit that can be derived from such policy is a more efficient
utilization of petroleum products. On the other hand, underpricing could increase the country’s
dependence on imported crude oil and eventually lead to a deterioration of balance of payments
(BOP) and balance of trade (BOT) position. Overpricing (underpricing) can be achieved by
imposing relatively high {low) excise taxes, import duties and/or profit margins. Petroleum
prices should be set in such a way that it would not only stimulate economic growth but also
employment. The instrument of energy policy to do this is the excise tax and import duty
structure.

The inflationary effects of increases in petroleum prices are widely known. By simply looking
at the Input-Output table one can readily notice the importance of different petroleum products
to certain sectors of the economy. Petroleum products are intensively used in such industries
as cement, construction and electricity generation. [n the case of petroleum-intensive and
export-intensive industries, an increase in petroleum prices may lead to a loss of price
competitiveness.

It is not surprising that a high correlation between peso crude oil price increases and domestic
inflation exists. The correlation coefficient of CPl and peso crude oil price is 0.844. The
following table shows that the relative movements of these variables follow basically similar
paths.

'Leander Alejo, Energy Demand Management Policies in the Philippines. Asian Development Bank:
1986, p. 68.
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Growth Rates in CPl and Domestic Crude Qil Price

Consumer Domestic
Period Price Crude Qil
Index Price
1970 - 1973 53.54 82.77
1974 - 1979 61.62 100.54
1980 - 1991 323.33 126.00

A1.2 Efficiency

The government, if it intervenes in the price determination of petroleum products, should make
sure that the prices set are reflective of the true marginal cost to society. Otherwise,
inefficiencies and interfuel substitution may adversely affect refinery balances. If prices are
reflective of the true marginal cost, a more efficient allocation of resources is achieved.

Marginal cost means the cost of producing one unit more or the cost saved by producing one
unit less. The concept of marginal cost is related to the principle of opportunity cost. If a
certain good or service is priced above the marginal cost, there would be an opportunity cost,
as far as the resources not employed to produce that good, since under a marginal cost pricing
scheme the demand for that good or service would be greater given its lower price.
Conversely, if a certain good or service is priced below its marginal cost, an opportunity cost
would be incurred in terms of the additional resources employed to produce that good since
the demand would be less.

A1.3 Revenue Generation

The taxes on petroleum products seek to achieve four related objectives. These are revenue
generation, equity, conservation and price stability. For the past several years, the Philippine
government has been very dependent on the petroleum industry for its tax revenues. Statistics
show that taxes on petroleum products account for over 10% of the total tax collections and
over 45% of excise tax collections of the Bureau of Internal Revenue (BIR) (See Table A-2).
In the latter part of 1989, the government decided to adopt a purely specific tax system on
petroleum products. The shift from an ad valorem tax system resulted in tax revenue losses
of around P10 billion.



Table A-2: Petroleum Product Tax Collections
(in million pesos)

Petroleum %share of %share of
Year Tax Petroleum to | Petroleum to

Cﬁcﬁons i Excise Tax Total BIR
1984 5,286 11.432 50,118 46.2% 10.5%
1985 7,390 14,027 61,253 52.7% 12.1%
1986 8,513 16,386 65,491 52.0% 13.0%
1987 11,909 22.641 85,923 52.6% 13.9%
1988 9,735 19,597 90,352 49.7% 10.8%
1989 11,661 24,904 122,500 46.8% 9.5%
1990 13,503 28,899 151,700 46.7% 8.9%

Source: Bureau of Internal Revenue

To achieve the price stability objective, taxes should be imposed in a counter-cyclical manner.?
This requires that taxes be raised when imported crude ail price declines and in turn be reduced
in times of large crude oil price increases. The price stability objective is better achieved under
an ad valorem tax system rather than a specific tax system. Being a tax based on value, the
excise tax per liter automatically adjusts to any increases in the direct oil company take.

The equity and conservation objectives of taxation will be discussed in the Equity and Demand
Management part of this appendix.

A1.4 Stability.

Stability is used here to refer to two things, namely, external and internal stability. External
stability is concerned with both the country’s balance of payments (BOP) and balance of trade
(BOT) position. Internal price stability pertains to reducing fluctuations in petroleum prices to
avoid adverse effects on the economy.

The government attempts to achieve internal stability through its Oil Price Stabilization Fund
(OPSF). The OPSF is a trust account designed to stabilize petroleum products’ prices in the
face of fluctuations in crude oil prices in the world market and peso-dollar exchange rate
adjustments. The task of the OPSF is to protect the consumers and the economy from the
disruptive effects of frequent fluctuations in petroleum products’ prices.> The mechanics of
the stabilization fund will be discussed in the OPSF part of this appendix.

2ponciano S. Intal and Cielito F. Habito, Some Observations on Petroleum Pricing and Taxation
Policy in the Philippines, Paper presented at the Silver Anniversary of the Philippine Economics Society
at the Manila Hotel last December 10, 1987, p. 11.

3ERB Files, "The OPSF: Questions and Answers", October 1988, Vol. 1 No.1, p. 10,
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Regarding external stability, increases in the dollar import price of crude oil have immediate and
adverse effects on the country’s BOP and BOT. Any increases in crude oil price would result
in a deterioration of the country’s terms of trade. In order to offset the increase in the price
of imported crude oil, export volumes or prices of the country’s major export commodities
should likewise increase. For the Philippines, such increases in the price of crude have rather
strong adverse effects, since it is highly dependent on imported crude oil for its energy needs.
This dilemma can be seen in the percentage share of the value of imported crude oil to total
merchandise exports which is relatively high. For the period 1970-1991, the percentage share
averaged 18.2% (See Table A-3). However, for the last several years the percentage share
has been declining. From 1989-1991, the ratio declined by over 9.5%, meaning that the
country has minimized its dependence on imported energy, particularly on imported crude oil.

Table A-3: Petroleum of Crude Oil imports to Total Exports
Crude Oil Total Percentage
Year Imports Exports Share
(FOB $M) (FOB $M) (%)

1970 103 1090.1 9.45%
1971 127 1186.0 10.71%
1972 134 1229.5 10.90%
1973 166 1596.6 10.40%
1974 577 3143.3 18.36%
1975 710 2459.2 28.87%
1976 801 3633.5 22.04%
1977 859 3914.8 21.94%
1978 907 4732.2 19.17%
1979 1115 6142.0 18.15%
1980 1857 7277.0 25.52%
1981 2081 7946.0 26.19%
1982 1784 7667.0 23.27%
1983 1742 7487.0 23.27%
1984 1472 6070.0 24.25%
1985 1277 5111.0 24.99%
1986 728 5044.0 14.43%
1987 1061 6737.0 15.75%
1988 923 7035.0 13.12%
1989 1112 7821.0 14.22%
1990 1582 8177.0 19.35%
1991 1400 8840.0 15.84%
1992(Aug) 1084 6299.0 17.21%

Another reason why the country is highly vuinerable to fluctuations in the world crude ail
market is the inability of the price of the country’s major export commodities (copra, coconut
oil and logs) to maintain parity with movements in the world crude oil price. For the period
1971-1991, import crude oil price increased an average of 14.6% per year while the price of
copra, coconut oil and logs grew by only 2.4%, 0.8%, and 1.6%, respectively (Table A-4).
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Moreover, the shares of the three traditional products to total exports have been declining for
the past several years. Copra’s share, for instance, decreased from a high of 10.0% in 1971
to 0.2% in 1991, whiie coconut oil’s share shrunk to 3.4% in 1991 from its peak of 18.1%
in 1978 (Table A-5]). Moreover, the country has banned log exportation since 1987.
Presently, however, the country was able to deal with this problem by promoting exportation
of non-traditional products. In 1991, the country's top four export commodities were
garments, electronic products, copra and copper concentrates. Among these four products,
only copra is classified as traditional.

Table A4
Commodities and Petroleum in the
World Market (1975 =100)

Crude Coconut

Year Qil Copra Qil Logs

1971 17.9 73.6 94.3 64.1

1972 19.3 55.0 59.6 63.4

1973 23.2 137.8 130.5 109.6
1974 87.2 258.3 253.9 132.5
1975 100.0 100.0 100.0 100.0
1976 107.9 107.3 106.4 134.2
1977 116.0 157.0 147 .1 151.4
1978 117.6 183.5 173.8 154.8
1979 159.4 262.5 250.5 270.2
1980 269.8 1771 171.5 325.3
1981 318.2 147.8 145.0 243.8
1982 307.2 122.6 118.2 244.9
1983 272.3 193.5 185.8 228.0
1984 262.0 277.0 293.9 254.6
1985 250.7 150.6 150.0 222.6
1986 143.7 771 75.5 255.1
1987 159.6 121.1 112.7 373.4
1988 128.8 154.5 140.2 3934
1988 140.1 135.8 131.4 462.1
1990 167.0 90.1 85.6 134.2
1991 240.0 115.4 109.8 86.6




Table A-5: Philippine Merchandise Exports
{Percentage Share to Total Exports)
Year Total Copra Coconut Logs
Oil

1970 1061.7 7.63% 9.23% 22.89%
1971 1136.3 10.03% 9.06% 18.92%
1972 1105.5 9.95% 7.60% 14.83%
1973 1885.5 5.62% 8.11% 16.12%
1974 2725.0 5.14% 13.98% 7.93%
1975 2294.5 7.50% 10.07% 7.28%
1976 2573.6 5.83% 11.62% 5.25%
1977 3150.9 6.38% 13.08% 4.25%
1978 3424.6 3.97% 18.13% 4.23%
1979 4601.0 1.93% 16.13% 3.13%
1980 5788.0 0.81% 9.80% 1.59%
1981 5722.0 0.59% 9.31% 1.33%
1982 5021.0 0.88% 7.99% 1.55%
1983 5005.0 0.08% 10.31% 1.48%
1984 4391.0 0.00% 10.76% 1.63%
1985 4629.0 0.00% 7.50% 0.84%
1986 4842.0 0.35% 6.84% 0.52%
1987 5720.0 0.54% 6.66% 0.00%
1988 7080.0 0.41% 5.76% 0.00%
1989 7821.0 0.32% 4.85% 0.00%
1990 8186.0 0.26% 4.40% 0.00%
1991 8839.0 0.21% 3.38% 0.00%
1992(Jun} 4550.0 0.09% 6.57% 0.00%

Source: CRC AgriFactbook, RE|

A1.5 Equity

Prices should be structured in such a way that the impact of increases in petroleum prices to
the lower-income groups should be minimized. The study done by META Systems® proposes
three methods to address the equity objective of petroleum pricing. These are (1) to prescribe
certain consumption levels among different income groups, (2} to impose different tax rates
on the same product for different groups and (3) to impose different tax rates on different
petroleum products. In the case of the Philippines, the government deems the third method
to be the most appropriate. The first two taxation methodologies would prove to be extremely
costly to implement. It wouid be very difficult to categorize people into different income
groups. The government would encounter difficulties pinpointing groups into the low or high
income brackets.

‘Meta Systems, Philippine Petroleum Product Pricing Study,
p. 2-24,
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So well aware of the fact that different petroleum products are consumed by distinct groups
in society, the government made use of the third methodology to adopt a sort of "socialized
pricing” scheme. For example, Liquified Petroleum Gas (LPG} is mainly used as cooking gas
in most rural and urban areas, kerosene is used for lighting the rural areas, diesel fuel is
primarily used for mass public transport and fuei oil is primarily used for power generation and
manufacturing. Hence, LPG, kerosene, fuel oil, diesel, solvents and asphaits are categorized
as mass and industrial fuels. On the other hand, there are the "luxury” fueis which inciude
gasoline {used mainly for private cars) and avturbo (used for airplanes). These types of fuels
are used by people in the higher socio-economic brackets.

Under the government’s "socialized pricing™ scheme, mass consumer fuels incur a lower excise
tax rate than luxury fuels. Industrial fuel, thinners, and LPG are exempted from excise
taxation. Prior to the shift to the specific tax system, a 48% ad valorem tax was imposed on
luxury fuels while consumer fuels were taxed at a 24% rate.

Presently, the highest specific tax rates are imposed on premium gasoline and avturbo at P2.52
per liter and P2.38 per liter, respectively. Kerosene and diesel fuel have lower tax rates at
P0.50 per liter and P0.48 per liter, respectively. LPG, fuel oil, and thinners are exempted from
excise taxation. The higher income groups are made to bear the brunt of the petroleum
product tax burden. How the tax system has changed for the past twenty years will be
discussed in detail in the Specific Taxation part of this appendix.

A1.6 Demand Management

To address the demand management objective of petroleum pricing policy, attention should be
focused on two important aspects, namely, conservation and substitution. Conservation
implies that prices should be set in such a way to bring about a prudent use of petroleum
products. Substitution, on the other hand, can be accomplished in three ways. The firstis a
shift from imported to indigenous fuel. The second is a shift from oil to non-oil sources of
primary energy. Non-oil sources include coal, geothermali, hydropower, and the
non-conventional energy sources (i.e. bagasse and agriwaste). The third is a shift among
refined petroleum products {i.e. gasoline to diesel).

The first oil crisis caught the Philippine economy in a relatively weak position. Three conditions
explain the economy’s vulnerability to an oil price shock. First, imported crude oil accounted
for over 92% of the country’s primary energy consumption (Table A-6). Moreover. during that
time the country’s coal, oil and non-conventional resources were largely untapped. Second,
at the time of the first oil crisis, the volatile Middle East Region supplied over 95% of the
country’s crude oil importation (Table A-7). Third, there was no form of coordination among
the different institutions and government agencies concerned with energy. Only in 1977 were
the previously dispersed energy demand management policies of the country properly
coordinated where crude - % of primary energy construction middie east supplies under the
Ministry of Energy was created and given the task of overseeing the country’s energy policies.
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Table A-6: Historical Energy Consumption - Percentage Share to Total

1973 1978 1982 1986 1988 1989 1990 1991 1992

| {August)

INDIGENQUS 7.98% 19.96% 31.65% 44 33% 37.24% 36.08% 34.27% | 34.35% 28.73%

1. Conventional 4.76% 5.93% 17.77% 26.95% 23.89% 22.11% 20.92% | 21.62% 16.69%

Qil 3.09% 3.06% 1.76% 1.45% 1.28% 0.88% 0.64%

Coal 0.19% 0.99% 1.16% 4.31% 4.42% 3.52% 3.17% 4.83% 3.82%

Hydro 4.57% 4.93% 6.97% 11.12% 9.99% 9.46% 8.67% 7.51% 4.40%

B Geothermal 0.01% 6.55% 8.46% 7.72% 7.68% 7.81% 8.40% 7.82%

il. Non-Conventional 3.22% 14.03% 13.88% 17.38% 13.35% 13.97% 13.34% 12.73% 12.05%
Bagasse 3.22% 6.81% 7.70% 4.38% 4.24% 5.16% 4.49% 5.20% 5.30"/«;

Agriwaste 1.22% 6.10% 12.49% 8.62% 8.34% 8.85% 7.23% 6.41%

Others 0.08% 0.51% 0.48% 0.47% 0.27% 0.30% 0.34%

IMPORTED 92.02% | 80.04% 68.35% 55.67% 62.76% 63.92% 65.73% | 65.65% 71.27%

Qil 92.02% | 80.04% | 68.35% 53.34% 59.30% 60.88% 63.18% | 63.72% 69.24%
Coal 2.33% 3.46% 3.04% 2.55% 7.65% 2.03%4_

TOTAL 100.00( | 100.00{ 100.00 100.00 100.00 100.00 100.00¢( 100.00 100.00

(%) %) %) (%) (%) (%} {%) %) {%) {%)
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Table A-7: Crude Supply by Country of Origin (Based on Loading Date) Percentage Share to Total

1990

1992* 1991 1989 1988 1987 1986 1985 1980
% % % % % % % % %
| MIDDLE EAST
Kuwait 4.16% 8.52% | 13.83% 13.7% 25.4% 14.3% | 15.7% | 13.1%
Saudi Arabia 49.13% 44.07% 32.19% 13.38% 6.3% 16.3% | 22.5% | 17.2% | 38.8%
Iran 11.15% 14.79% 6.10% 20.89% 17.7% 8.2% 12.9% 4.2% 0.0%
Oman 1.18% 7.5% 5.0% 0.0% 0.0% 1.3%
Dubai 11.79% 21.49% 13.70% 12.6% 3.2% 5.5% 5.5% 10.9%
lraq 4.40% 5.83% 1.8% 21% 0.9% 1.7% 0.0%
United Arab Emirates 12.36% 1.23% 1.30% 5.64% 5.6% 2.0% 3.0% 0.0% 1.9%
Qatar 3.00% 551% 5.14% 3.14% 3.8% 1.6% 3.5% 0.0% 0.0%
Neutral Zone 2.4% 1.4% 0.0% 2.0% 0.8%
Abu Dhabi 0.0% 0.0% 0.0% 0.0% 0.8%
Sub-Total 79.80% 77.40% 80.33% 76.39% 71.3% 65.2% | 62.5% | 46.3% | 69.6%
| OTHER REGIONS
Malaysia 10.86% 9.24% 9.19% 10.84% 12.7% 12.2% 18.4% | 20.4% 5.0%
China 1.11% 4.20% 1.32% 5.35% 5.8% 10.4% 6.2% 15.7% 9.7%

o,
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1988

1992* 199 1990 1989 1987 1986 1985 1980
% % % % % % % % %

Brunei 5.21% 5.91% 5.53% 3.06% 2.9% 4.9% 0.9% 1.1% 2.0%

Indonesia 1.48% 1.54% 0.81% 0.0% 2.2% 6.1% 8.6% 8.5%
Australia 0.49% 2.10% 4.4% 2.0% 0.0% 2.8% 0.0%

Mexico 0.0% 0.0% 0.0% 0.0% 0.0%

Pakistan 0.21% 0.36%

Sub-Total 18.66% 21.09% 17.70% 21.35% 25.8% 31.7% 31.6% | 48.5% | 25.2%

{ Total Imports 98.47% 98.49% 98.03% 97.74% 97.1% 96.9% | 94.1% | 94.8% | 94.7%
Philippines 1.53% 1.51% 1.97% 2.26% 2.9% 3.1% 5.9% 5.2% 5.3%
TOTAL 100.00% 100.00% 100.00% | 100.00% 100.0% 100.0 100.0 100.0 | 100.0%

% % %

Source: Office of Energy Affairs

* first three quarters
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Upon realizing the precarious situation of the Philippine economy, the government decided to
take precautionary measures to prevent the situation of the country from deteriorating further.
To lessen the impact of the oil crisis, the government embarked on a three-pronged strategy.
These strategies were to develop indigenous energy sources to lessen dependence on imported
energy, to diversify use of energy resources and to conserve energy through more efficient
conversion systems and better management of key energy variables.’ The first two strategies
adopted by the government cail for substitution among energy products.

The same three-pronged strategy was used by the government during the second oil crisis.
Compared to the 1973 oil crisis, the second oil crisis caught the Philippines in a much worse
condition. In 1973 the economy was experiencing an export boom and was registering an
average GNP growth of close to 7%. However, when the second oil crisis occurred in 1979,
the economy was experiencing a deterioration of the terms of trade, a chronic balance of
payments deficit and an increasing foreign debt service.

The government’s energy demand management policies fifteen years after the first oil crisis
have been a decrease in dependence on imported energy from 92% in 1973 to 71.3% in
1991. In 1991, the Middle East accounted for 79.8% of the country’'s total oil importations,
down from 95.5% in 1973. This was accomplished through government-to-government and
long-term contracts with countries like Malaysia, Brunei and Indonesia. Another major
achievement of government’'s demand management policies is the development of other
indigenous sources of energy. In 1991, non-conventional and conventional energies except
oil accounted for 4.7% and 3.2% of total energy consumption, respectively (Tables A-6
and A-7j.

Institutions Involved in the R ation of the Petroleum Ind

The principal government agency responsible for determining domestic prices of petroleum
products is the Energy Regulatory Board (ERB). In the early 1970’s, the Oil Industry
Commission (OIC), which was created under Republic Act No. 6173, was given the task of
regulating the production and marketing of petroleum products. In 1977, the OIC was replaced
by the Board of Energy (BOE) by virtue of Presidential Decree No. 1206, which later was
amended by Presidential Decree No. 1208. The BOE enjoyed greater jurisdiction since it was
empowered to fix the power rates of electric companies. Unlike its predecessors, the Board'’s
powers and functions were no longer limited to petroleum products.

The ERB was created under Executive Order No. 172, dated May 8, 1987 and started its
operations on the first of July of the same year. Regarding to the petroleum industry, the
Board was given the task of exercising the following powers and functions:®

1. when warranted and when the public necessity requires, the Board may regulate the
business of importing, exporting, re-exporting, shipping, transporting, processing,
refining, marketing and distributing energy resources:

SAntonio Paderanga and Cayetano Paderanga, Jr., The Qil Industry in the Philippines, December

1987, p. 5.

*ERB Files, October 1988, pp. 37-38.
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2. to fix and regulate the prices of petroleum products;

3. to fix and regulate the rate schedule or prices of piped gas to be charged by duly
franchised gas companies which distribute gas by means of the underground pipe
system;

4. to fix and regulate the rates of pipeline concessionaires under the provisions of

Republic Act No. 397, as amended, otherwise known as the "Petroleum Act of 1949",
as amended by Presidential Decree No. 1700;

5. to regulate the capacities of new refineries or additional capacities of existing refineries
and license refineries that may be organized after the issuance of this Executive Order,
under such terms and conditions as are consistent with the national interest;

6. whenever the Board has determined that there is a shortage of any petroleum product,
or when public interest so requires, it can take any step as it may consider necessary,
including the temporary adjustments of the levels of prices of petroleum products and
the payment to the Oil Price Stabilization Fund created under Presidential Decree
No. 1956 by persons and entities engaged in the petroleum industry if such amounts
as may be determined by the Board, which will enable the importer to recover its cost
of importation;

7. to perform the regulatory and adjudicatory powers and functions of the abolished
Bureau of Energy Utilization under Presidential Decree No. 1206, as amended:

8. to determine, fix and/or prescribe rates or charges pertaining to the hauling of
petroleum products formerly exercised by the Land Transportation Commission;

9. to fix and regulate the rates or charges pertinent to shipping or transporting of
petroleum products;

10. to fix and regulate the power rates to be charged by electric companies, except
electrical cooperatives and the National Power Corporation; and

11. to impose administrative penalties and sanctions for violations of ERB price and rate
orders, ERB rules and regulations and other laws enforced and administered by the
ERB.

In fixing and regulating the prices of petroleum products, the ERB conducts a review every
sixty (60) days. The Board sets prices for a period of two months ahead, based on the
average import cost of the entire industry during the preceding two months. For example, the
Board will set petroleum product prices for the months of May-June based on the industry
average import cost for the months of March-April.

In this review, the direct oil company takes (DOCT) are adjusted in order to maintain the
wholesale posted price (WPP). The 60 day review of the Board is consistent with pstroleum
companies’ inventory build-up. Crude oil supplies purchased by the petroleum companies are
usually sold as refined petroleum products two months thereafter.

During the review, the Board also discusses petitions for increases in DOCT submitted
independently by the three petroleum companies. These requests cover both increases in the
landed cost of crude oil and in the operating expenses. In June 1987, the three petroleum
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companies filed petitions with the ERB requesting for relief in terms of direct operating costs.
The cost relief requested by the three firms amounted to an average rate of P0.1421 per liter.
These are cost increases covering the period from 1983 to 1986. However, during one of the
public hearings, the ERB decided that priority be given to increases in the landed cost of crude
oil. Accordingly, the Board resolved that petitions filed by the three petroleum companies be
revised.

Another government agency that plays a crucial role in the petroleum product pricing is the
Department of Finance (DOF). For the past several years, the Philippine government has relied
heavily on the petroleum industry for taxes to fund economic development projects. Moreover,
taxes have become an increasingly larger proportion of the domestic price of most petroleum
products.’

Likewise playing an important role in the regulation of the petroleum industry is the Office of
Energy Affairs (OEA}, now DOE. The OEA was reorganized by virtue of Executive Order No.
193 and was placed under the supervision of the Office of the President. The office is
primarily responsible for the formulation, planning, monitoring, implementation of, and
coordination of policies and programs in the field of energy. Its primary function is to ensure
a continuous, adequate and economic supply of energy with the goal of uitimately achieving
self-reliance in the country’s energy requirements, through intensive exploration and
development of indigenous energy resource, and through the judicious conservation and
efficient utilization consistent with the country’s accelerated economic growth objectives.®
The OEA replaced the Ministry of Energy, and although it has no direct hand in the
determination of petroleum products’ prices, it constantly coordinates with ERB.

The Price Build-Up Mechanics
A3.1 Introduction

The process of petroleum product price-setting is a synthesis of prescribed regulatory and
review actions by the Energy Regulatory Board (ERB) and the political reviews and negotiations
by the Cabinet with recommendation to the President.® The ERB performs the task of fixing
and reguiating the direct oil company take (DOCT), the oil price stabilization Fund {OPSF), the
haulers’ charge and the dealers’ margin. The Cabinet recommends to the President for
approval the excise tax rates for the different petroleum products.

Since the petroleum industry was regulated in 1971, pricing of petroleum products has been
largely based on the principle of cost recovery and not the regulation of the rate of profit firms
were allowed to make (the latter applies to public utilities which are allowed a 12% return on
investment).'> However, cost recovery has been limited to increases in the landed cost of
crude oil.

Armando Pestano, "Petroleum Product Pricing in the Philippines,” Energy Journal, 9, Special South

and Southeast Asia Pricing issue (1988): 2.

8executive Order No. 193, dated June 10, 1987.

*Meta Systems, Philippine Petroleum Pricing Study, P. 2-7.

°Ibid., p. 2-7.
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For the past twenty years, the basic principles guiding petroleum product pricing have remained
essentially the same. Most of the administrative changes that took place were in terms of the
stabilization measures and the excise tax system adopted by the government.

Petroleum and petroleum products continue to be of strategic importance to the country's
economy. Hence, the government closely monitors the petroleum industry. The industry is
one of the most heavily regulated industry in the country. The government’'s intent is to
protect and promote the welfare of the local industries and the consuming public. Government
protection and promotion would be to assure adequate supply of refined petroleum products.
with acceptable quality and sold at reasonable prices.

A3.2 Components of the Petroleum Product Price Build-Up

Presently, the pump price of petroleum products has six main components. These are the
direct oil company take (DOCT), special duty, specific tax, oil price stabilization fund (OPSF),
haulers’ charge, and the dealers’ margin. The shares of each component, on the average, in
terms of pesos per liter and percentages are listed in Table A-8.

Table A-8: Petroleumn Product Prices As of October 14, 1992

P/liter %
. 1
Direct Oil Company Take 72.3%
4.3922
Special Duty 1.0000 16.5%
Specific Tax 0.5747 9.5%
Qil Price Stabilization -0.4414 -7.3%
Fund
Wholesale Postaed Price 5.56255 91.0%
Haulers’ Margin 0.0920 1.5%
Dealers’ Margin 0.4578 7.5%
Pump Price 6.0753 100.0%

Source: Energy Regqulatory Board

A3.2.1 Direct Oil Company Take (DOCT}

Since the petroleum product price build-up began on January 14, 1971, the DOCT has
undergone many changes although the concept it represents is basically the same. In the
1970’s, it was known as the netback. Later in 1980, its name was changed to industry cost,
before eventually being called the direct oil company take (DOCT).
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In determining the DOCT, the ERB makes use of the principle of cost recovery. However, cost
recovery has been limited to increases in the cost of crude oil importation. Hence, increases
in the firm’s operating costs are not included in the computation of the DOCT. Only once in
the last twenty years were petroleum companies allowed cost relief in operating expense, with
the last being a 2.5 centavo per liter partial cost recovery on May 21, 1986. The reason cited
by the government for such practice is that it assumed that the rates of return received by the
petroleum companies are "reasonable"."’

Basically, the DOCT can be broken down further into two sub-components, namely, the peso
cost of crude oil and the residual to the oil company. The former is determined primarily by
the international price of crude oil and the peso-dollar exchange rate, while the latter covers
the firm's operating expenses plus a "reasonable” profit margin.

In arriving at the DOCT’s for a certain period (for example May/June), the ERB makes use of
a three-step procedure. The first step invoives the computation of the landed cost of crude
oil (P/barrel} for the period March/April. The next step calculates the difference between the
landed cost of crude oil for March/April and for the preceding two months (January/February).
it is important to keep in mind that the ERB sets petroleum product prices two months ahead
based on the landed cost of the previous two months. Under such a system, the government
has the option of temporarily maintaining domestic prices by drawing from the OPSF to absorb
the effective cost increases.'?

The third step involves jointly allocating the change in landed cost across the different
petroleum products and then aligning it with the Singapore postings (landed Philippines).'?
Domestic petroleum prices are aligned by muitiplying Singapore posted prices {SPP) with the
ratio of the weighted average of net wholesale posted prices (WPP} and weighted average of
the Singapore posted prices.

An example of how the DOCT is computed is presented in the Tables A-9 through A-12.

"Corazon M. Siddayao, "Asian Petroleum Pricing Policy,” Energy Journal 9, Special South and
Southeast Asia Pricing Issue (1988): 113.

‘2pegstano, "Petroleum Product Pricing Policy in the Philippines,” Energy Journal 9, Special South
and Southeast Asia Pricing Issue (1988): 3.

ISingaporean postings (landed Philippines) includes freight, insurance, ocean loss, energy and
wharfage fees plus a 29% import tariff. Singaporean postings can be monitored either from the Platt’s
Qilgram or from Reuter’s.
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Table A-9: Hypothetical Example
How to compute the Landed Cost of Crude Oil Cost per barrel

Crude Oil Cost (US$ FOB) 16.0000

+ Insurance 0.7815

+ Freight 0.0144
Crude Oil Cost (US$ CIF) 16.7959

x Foreign Exchange Rate* 21.6430
Crude Oil Cost (P CIF) 363.5137
+ Ocean Loss (0.5% of CIF) 1.8716

+ Customs Duties (10% of CIF) 36.3514

+ Energy Fee (0.1% of CIF} 0.3635

+ Wharfage Fee (P1.60 per barrel) 1.6000
Landed Cost of Crude Oil 403.6461

* Foreign exchange rate used by the Energy Regulatory Board is the reference rate or benchmark of
the Oil Price Stabilization Fund (OPSF).
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Table A-10: How to compute the change in Landed Cost of Crude Oil

Step 1: Subtract January/February from March/April landed cost (P/barrel)

Period Landed Cost
March/April 403.6461
Jan./Feb. 347.7564
Difference 557564

Step 2: Convert the difference, expressed in P/barrel {crude oil) to P/liter (crude oil)

P 55.8897 1 barrel
............. L
barrel 158.984 liters
= P 0.3515

Step 3: Convert the difference, expressed in P/liter (crude oil), to P/liter (petroleum
products) by dividing it by 0.95 to account for the 5% refinery fuel and loss.*

P 0.3515 per liter/0.95 = 0.3700

* According to the PNOC Primer on Oil Prices, in the refinery process, a portion is used as fuel,
while some portions are lost, such as gases that cannot be captured or as sediments that have
no further commercial use. Based on past experiences, petroleum companies recover about
95% of the volume of crude charge as saleable products.



How to allocate the change in Landed Cost of Crude Oil to each product and How to compute the

Step 1:

Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Table A-11:
DOCT's for the period May/June
Compute the weighted average of the net wholesale posted prices (net of
transshipment cost from the refinery to the depot) using the consumption levels of

the previous two months as weights

Add change in landed cost, in terms of P/liter of the product, to the weighted average
of the net wholesale posted prices

Compute the weighted average of the Singapore postings (landed Philippines} using
the previous two consumption levels as weights

Compute the ratio of the weighted average of net wholesale posted prices plusl
change in landed cost to the weighted average of the Singapore postings

The resulting ratio in Step 4 is muitiplied by the Singapore postings (landed
Philippines) for each product

The resulting product in Step 5 is subtracted from the net wholesale posted prices for
March/April

The resulting difference in Step 6 is added to the DOCT's for the period March/April.
The sum is the DOCT's for the period May/June

s
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Table A-12: Allocation of Change in Landed Cost of Crude Qil

Consumption SPP Adj SPP Change DOCT DOCT
Levels Net Landed Align to in Net as of as of
Mar/Apr WPP Phil Net WPP WPP Mar/Apr May/Jun
{kl) (P/1) (P} (PAi) (P/1i) (P/) (P/I)
Premium 1,149,613 2.800 3.499 3.139 0.339 3.140 3.4781
Regular 567,398 2.408 3.078 2.761 0.353 2.765 3.1183
Avturbo 601,436 3.071 4.339 3.893 0.821 3.883 4.7045
Kerosene 424,805 3.127 4.409 3.955 0.829 3.951 4.7793
Diesel 3,044,862 2.670 3.740 3.355 0.684 3.354 4.0382
Fuel Qii 4,975,563 1.711 2.053 1.841 0.131 1.865 1.9961
LPG 510,657 2.726 3.065 2.749 0.024 2.799 2.8029
Asphalts 38,000 2.028 2.408 2.160 0.132 2.163 2.2947
Thinners 54,373 2.644 3.324 2.982 0.338 2.979 3.3165
Weighted
Total 11,356,707 2.289 2.964 2.659 0.861 2.627 3.0399

|

Change in Landed Cost of Crude Qil: PO.3700 per liter
Resulting Ratio in Step 5: 0.897

SPP is Singapore Posted Prices

WPP is Wholesale Posted Prices

A3.2.2 Special Duty

In January 1991, the country’s economic managers decided to impose a 9% import levy on
all products, including crude oil. This import duty was imposed because of the tight fiscal
targets set by the International Monetary Fund. As such, a specific duty of P1.00 per liter was
added to the ianded cost of crude oil.

A3.2.3 Specific Tax

Excise taxation on petroleum products has experienced many changes over the past eighteen
years. From January 19, 1971 to October 19, 1984, a purely specific tax system was
imposed on petroleum products. However, during this period, the specific tax rates on
petroleum changed thirteen (13) times. The reason cited by the government for such
adjustments are the need to fund economic development with petroleum product taxes and the
need to restructure the tax system to prevent wasteful petroleum consumption and encourage
conservation.

By virtue of Presidential Decree No. 1956, dated October 10, 1984, a combination of a specific
and ad valorem tax system was imposed on petroleum and petroleum products. The
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government’s desire to stabilize prices for a longer period, in the face of exchange rate
adjustments, was the main reason behind the shift.

On May 22, 1984, the specific tax rates on petroleum products were subjected to revisions.
The tax rates were increased because of the two rounds of price decreases {due to declines
in crude oil price) in the first quarter of the same year, which effected substantial losses in the
government’s tax revenues. The government believed that these foregone revenues could be
recovered by increasing the specific tax rates on the different petroleum products.

On July 14, 1987, the excise tax system for petroleum experienced another shift. This time
the shift, under Executive Order No. 195, was to a purely ad valorem tax system. The
government was convinced that the adoption of such tax system would provide the flexibility
of price changes and obviate frequent revisions of the tax rates as a result of fluctuations in
crude oil prices.'* One disadvantage, however, of a purely ad valorem tax system is it has a
compounding effect on the pump prices of the different petroleum products. For instance, a
ten-centavo increase in the DOCT of gasoline (because of changes in the crude oil price and/or
the exchange rate) would bring about a 19.2 centavo increase in its pump price.'®

Under Executive Order No. 195, gasoline and avturbo would be levied an ad valorem tax rate
of 48%,. while diesel oil, kerosene, LPG, thinners and solvents had a 24% ad valorem tax rate.
Fuel oil, however, would be exempted from excise taxation primarily because of its importance
to the industrial sector. In essence, excise taxation on petroleum products follows a
"socialized” pricing scheme. Under this scheme, private car owners and airplane users are
made to bear the brunt of the tax burden. Such a pricing scheme has been pursued by the
government for nearly two decades. This has had adverse effects on the economy as it led
to consumption pattern distortions and refinery imbalances.

in November 1990, the government decided that a shift from an ad valorem to a specific tax
system was necessary, considering the developments in the world crude market. With the
lraqi invasion of Kuwait, the world price of crude oil skyrocketed from $15 per barrel to over
$40 per barrel. Considering that the ad valorem tax system has an escalating effect on pump
prices, the shift in the tax system was deemed necessary.

In order to prevent any shortfall in tax revenues, the Executive branch of government proposed
a revenue shift. This is extremely important in the light of the tight fiscal deficit targets set
by the International Monetary Fund. However, when the bill on the tax shift was finalized by
both the Congress and the Senate, it resulted in a revenues loss of more than P10 billion.
Refer to Table A-13 for the specific tax rates imposed on petroleumn products.

'“Executive Order No. 195, dated June 17, 187, providing for the shift to a purely ad valorem tax
system for petroleum products.

'Spilipinas Shell Petroleum Corporation, Petroleum Product Pricing and Related Policy Options, Paper
presented to the JoinT Senate-House Committee on Qil and Gas on October 21, 1987.
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Table A-13: Specific Tax Rates on Petroleum Products As of October 14, 1992

Company Amount of { Effective Specific
Product Take Specific Tax Tax Rate on
Per Liter Per Liter Company Take
_—r T T
Premium Gasoline 6.9750 2.5200 36.13%
Reguiar Gasoline 6.4771 2.2800 35.20%
Avturbo 6.1472 2.3800 38.72%
Kerosene 6.1472 0.5000 8.13%
Diesel Oil 6.0160 0.4500 7.48%
LPG 6.2875 0.000 0.00%
Asphalts 4.1989 0.5600 13.34%
Thinners 5.9840 0.0000 0.00%
Fuel Oil 3.8802 0.0000 0.00%
Source: Energy Regulatory Board
Al.2.4 Oil Price Stabilization Fund (OPSF).

The OPSF was created by Presidential Decree No. 1956 on October 1984, Three years later,
its sources and utilization were expanded through Executive Order No. 137. The primary
purpose of the OPSF is to provide a buffer fund to minimize fluctuations in the foreign
exchange rate and in the international price of crude oil. It is important to note that prior to
1984, it was the Central Bank of the Philippines (CB) that provided crude oil importers with
forward foreign exchange services in order to cover any changes in the foreign exchange rate.

The OPSF was not the first price stabilization measure adopted by the Philippine government.
In April 1974, the Oil Industry Stabilization Fund (OiSF) was established under Section 8(j) of
Republic Act No. 6173, as amended. Basically, the OISF was a fixed levy on petroleum

products and was to be used to finance energy development and supply stabilization efforts
of the government.

In March 1979, the Consumer Price Equalization Fund (CPEF) was created under Letters of
Instructions No. 842. The CPEF was created to counteract the excessive fluctuations in the
Organization of Petroleum Exporting Countries’ (OPEC) crude oil prices. These fluctuations
arose because of conflicts among OPEC member countries regarding what price of crude oil
to quote in the international market. In order to avoid frequent movements in the petroleum
products’ prices, the CPEF drew proceeds from the amount added to the selling price of the
petroleum products. Moreover, whenever a petroleum company imported crude oil at a higher
price than the benchmark set by the Board of Energy (BOE), it could be reimbursed from the
CPEF after showing the required proofs.'® On the other hand, if the petroleum company were

'"PNQC, Primer on Oil Prices, p. 17.



able to import crude at a price lower than the benchmark, it was required to contribute to the
fund. At first, the CPEF was used to absorb only fluctuations in crude oil prices. Later, its
functions were broadened to include movements in the peso-dollar rate. In June 1983, the
CPEF was abolished and Letters of Instruction No. 842 revoked. The remaining balances in
the CPEF were transferred to the General Fund. The stabilization of crude oil prices in the
second half of 1983 was the primary reason behind its abolition.

From the time of CPEF’s abolition up to the time of the OPSF's creation, no price stabilization
measures were instituted by the government. Hence, itis not surprising to find that during the
period that prices of petroleum products experienced five upward movements.

How does the OPSF work? Based on the Primer on Oil Prices (1987) published by the PNOC,
the mechanics of the OPSF are as follows:

(a) Within a sixty day period or whenever so determined by the ERB, it sets an industry
average price for crude oil at a certain foreign exchange rate.

(b} On that basis, it determines the maximum proceeds or shares of the petroleum
companies from the wholesale pasted price of the products.

(c) If crude landed cost is higher than the base price set by the Board, then the differential
orincrease is recovered by claiming reimbursement from the OPSF, without disturbing
the wholesale posted price.

{d) It crude oil cost is lower than the base price, then the differential resulting in over
recovery is paid by the petroleum companies to the OPSF.

International crude oil prices and OPSF balance are constantly being monitored by both the ERB
and the OEA. In addition, the OPSF is regularly audited by the Commission on Audit (COA).

An example of how ERB computes the OPSF is presented in Table A-14.

The primary objective of a price stabilization fund is to minimize movements in pump prices in
the face of fluctuating international crude oil price and foreign exchange rate. However, OPSF
has additional functions. The guaranteed exchange rate facilitates the computation of costs
on which domestic price adjustments are based.'” In the absence of this mechanism, the
actual cost of refining can only be determined after the crude oil has been processed and the
finished products placed on the market. Second, the OPSF prevents the three petroleum firms
from sourcing their dollar import requirements from the domestic monetary system. In the
absence of the OPSF, the doltar demands of the petroleum industry would have severe
repercussions on the country’'s interest, inflation and foreign exchange rates. This can be
achieved through the government’s policy of encouraging the three petroleum firms to stretch
their crude oil import payments up to 180 days (down from 360 days previously). This poalicy
relieves the pressure on the relatively weak financial system of the Philippines. After 180
days, the OPSF reimburses the industry of the actual peso cost of crude il import.

""Pestano, "Petroleum Product Pricing in the Philippines,” Energy Journal 9, Special South and
Southeast Asia Pricing Issue, p. 3.
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Table A-14

DOCT DOCT
as of as of Special Specific
Jun/Jul Aug/Sept Duty Tax OPSF wWPP Haulers’ Dealers’ Pump
(P/i) (P/li) (Phi) (PNli) (P/ii) {P/li} Charge Margin Price
{P/li} (P/i} {P/li)
Premium Gasoline 5.5159 5.1470 1.0000 2.5200 1.7626 10.4296 0.0920 0.4748 11.00
Regular Gasoline 4.9697 4.6491 1.0000 2.2800 2.0175 9.9466 0.0920 0.4554 10.49
Avturbo 5.5075 5.1472 1.0000 2.3800 48711 13.3983
Kerosene 5.5429 5.1472 1.0000 0.5000 -0.1746 6.4726 0.0920 0.4307 7.00
Diesel 5.5841 5.0160 1.0000 0.4500 -0.0094 6.4566 0.0920 0.4504 7.00
Fuel Qil 3.1985 2.8802 1.0000 0.0000 -1.2284 2.6518
LPG 5.4001 5.2875 1.0000 0.0000 -1.0324 5.2551
Asphalts 3.5172 3.1989 1.0000 0.5600 4.4861 9.2450
]
Thinners 5.3520 4.9840 1.0000 0.0000 7.0299 13.0139
TAverage 4.6929 42722 1.0000 0.5747 -0.1764 5.6705
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A third important function of the OPSF is that it ensures (in a way) the viability of the
petroleum industry. When the landed cost of crude oil is higher than benchmark set by the
ERB, the OPSF is used to reimburse to the industry the peso cost difference.

A3.2.5 Haulers’ Charge

This is the amount awarded by the ERB for the inland transport services, usually by tank
trucks, for the petroleum products. This charge is based on the petitions submitted by the
Petroleum Haulers Association to the Board. Haulers’ charges are limited to the retailed
products, such as gasoline, kerosene and diesel fuel oil. Presently, the haulers’ charge stands
at 9.20 centavos per liter for the four retailed products.

A3.2.6 Dealers’ Margin

Like the haulers’ charge, the dealers’ margin is awarded by the ERB. These margins are based
on the petitions submitted by the Philippine Petroleum Dealers Association. In some cases, the
hauier and the dealer are one and the same, hence both fees go only to one person. Presently,
the dealers’ margins are 47.46, 45.54, 43.07 and, 45.04 centavos per liter for premium
gasoline, regular gasoline, kerosene, and diesel fuel oii, respectively.

Factors Considered When Changing Petroleum Product Prices

There are many factors considered by the government when undertaking changes in petroleum
product prices. However, it seems that the heaviest weight is given to the socio-economic and
political factors. This is largely due to the fact that any increases in petroleum product prices
would automatically raise the prices of basic goods and services. Moreover, the hardest hit
of any such increases in the prices of basic commodities are those belonging to the lower
income brackets. In short, the government is very much concerned about the inflationary
effects of any upward movements in petroleum product prices on the poor.

The depletion or the build-up of the OPSF is normally the signal for changes in petroieum
product prices to take effect. This, however, is rarely an automatic mechanism. The average
price of crude may have gone down, but this does not automatically translate into a petroleum
price rollback.

The process of effecting changes in petroteum product prices begins with the petroleum
companies’ submission of petitions for price adjustments. These petitions are submitted
independently by the three firms. What usually triggers requests for price adjustments are
movements in price of crude oil and the peso-dollar rate.

Conversely, when the average price of crude oil is lower than the benchmark set by the ERB,
it means that the OPSF is being built-up. The reason is that the cost differential between the
actual crude oil price and ERB’s benchmark is deposited by the petroleum companies in the
OPSF. Once this reaches a certain level, a petroleum price roll back may be implemented by
the government. It is important note again that this is not automatic.

An appreciation or depreciation of the peso-dollar exchange rate has basically similar effects
on the OPSF and the wholesale posted price as the movements of the average crude oil price.
The absolute level of change may, however, be different.



Petitions submitted by the three petroleum companies included both increases in landed cost
of crude oil and operating costs. All three firms have pending petitions with the ERB regarding
recovery of direct operating expenses.

Petron generally has the lowest price adjustment request among the three firms in the
industry. There are three reasons why Petron’s petitions are such. First, the majority of
Petron’s sales are in terms of the black products {e.g. fuel oil), which are cheaper to produce.
In 1988, fuel oil accounted for over 50% of Petron’s total sales volume. Petron has the lowest
refining cost in the whole industry. Second, Petron has the largest sales volume in the entire
industry, which means it can spread its costs over a much larger base. Petron’s manufacturing
costs are the lowest in the industry despite of its capacity utilization rate being below 75%.
The firm is able to realize a lower average cost per unit relative to the two privately-owned
firms. Third, Petron normally incurs little marketing expense when soliciting government
accounts. Due to Petron’s refinery configuration, it accounts for 70% of NPC requirements,
which alone represents close to 15% of the entire petroleum market.

When all of the petitions have been submitted, the ERB reviews the requests and supporting
(papers) document action submitted by the three petroleum firms. In addition, the Board
conducts public hearings to solicit valuable inputs from other sectors of society. Once alil
reviews and hearings have been conducted, the Board sets an average rate of
increase/decrease in the DOCT. More often than not, the average rate of increase/decrease
granted by the Board is closest to Petron’s petition. In determining the rate of
increase/decrease, the Board basically follows an incremental cost plus pricing approach (See
Tabie A-15)."®

'8Leander Alejo, Energy Demand Management Policies in the Philippines, p. 73.
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Table A-15: Landed Cost of Crude Oil Direct Oil Company Take Wholesale Posted Price
(Pesos per Liter)

Landed

DATE Cost DOCT wWppP

08-15-87 2.8890 3.3270 5.0830
08-26-87 2.8890 3.2072 4.6210
05-03-88 2.4097 2.8050 4.3569
08-18-88 2.4041 2.7397 4.1025
11-08-88 1.8593 2.2238 3.3852
01-01-89 1.9682 2.2874 3.2771
03-01-89 2.1874 2.6273 3.2677
05-01-89 2.5781 3.1012 3.3289
07-01-89 2.6001 3.0405 3.2357
08-16-89 2.6001 3.0705 3.4895
09-01-89 2.5559 3.0349 3.5171
11-01-89 2.6369 3.1803 3.5665
11-30-89 2.6369 3.1803 4.4790
01-01-90 2.7666 3.3468 4.4862
03-01-90 2.9625 3.5546 4.5090
05-01-90 2.7585 3.3204 4.4547
07-01-90 2.5480 3.0752 44329
09-01-90 3.0404 3.6400 4.4866
09-21-90 3.0404 3.6400 5.9026
10-05-90 3.0404 3.6400 5.9026
11-01-90 5.5500 6.2384 5.8529
12-05-90 5.56500 6.8225 8.8790
12-08-90 5.5500 6.8225 8.8840
12-10-90 5.5500 6.8225 8.1152
01-01-91 6.0761 6.8421 7.7280
03-01-91 4.3944 5.0386 7.5052
05-01-91 3.6158 4.3102 7.6439
07-01-91 3.6514 4.3305 7.6149
08-14-91 3.6514 4.3305 6.4489
09-01-91 3.6788 4.3861 6.4884
09-27-91 3.6788 5.3861 6.4884
11-01-91 3.9928 5.7588 6.5341
12-20-N 3.9928 5.7588 6.3041
01-01-92 3.8142 5.5340 6.2891
03-01-92 3.4903 5.2012 6.2460
04-14-92 3.4903 5.2041 5.9787
05-01-92 3.5313 5.3131 5.8152
07-01-92 3.9585 5.6926 5.6726
09-01-92 3.6723 5.2722 5.6705
10-14-92 3.5723 4.3922 5.5255




After the average rate of increase/decrease has been determined, it is allocated across the
different petroleum products based on the existing ratios among the Singapore posted prices.

The last step is the determination of the OPSF impost on the different petroleum products. The
OPSF impost set by the ERB is based on the OPSF level the government wishes to maintain
and how quickiy the OPSF deficit (if any) should be reversed. According to ERB Commissioner
Atty. Mario Lacqui, there is a need to maintain a reasonable fund level of at least P500
million'® At such a level, the OPSF can absorb a $2.00 per barrel {CIF) increase in crude oil
price or a P4/$ increase in the peso-dollar rate, without the fund registering a negative balance.

Implications of Government Pricing Requiations on the Petroleum Industry

Since the creation of the Oil Industry Commission {OIC) in 1971, the structure, conduct and
performance of the Philippine petroleum industry has experienced numerous changes. For
instance, the number of refineries in the industry has been reduced from four in 1970 to three
presently. Moreover, gone are the days when there were firms engaged purely in the
marketing of refined petroleum products. Many of these changes may have taken place
because of the numerous regulations affecting the petroleum industry. On the other hand,
these changes may have been partially due to the two oil crises that affected the whole worid
in the 1970’s. During this period, the international price of crude oil increased more than
ten-fold. In this appendix, the implications of the existing pricing regulations on the Philippine
petroleum industry will be discussed. To do so, the viability of the industry is analyzed and
examined.

The primary reason why the government decided to regulate the petroleum industry is the
strategic value of its product to the country’s industrial sector. In addition, refined petroleum
is an essential input to the domestic power generation plants. This position of the government
is stated in Republic Act No. 6173, more commonly known as the Oil Industry Commission
Act, dated April 30, 1971. The above-mentioned regulation declared the national policy on the
petroleum industry in recognition of the fact that "petroleum and its products are vital to
national security.” Hence, by introducing such types of regulations into the industry, the
country would be assured of an adequate and continuous supply of refined petroleum products.
In addition, R.A. No. 6173 states that these products would be sold at reasonable prices and
its quality would be consistent with accepted industry standards.

It is important to note, however, that government pricing regulations should be set in such a
way that the viability of the domestic petroleum industry is maintained and enhanced. In order
to achieve this, the government must assure the domestic petroleum companies that the
followings conditions exist:2°

L Timely recovery of increases in crude oil costs and effect of exchange rate changes on
such crude costs;

L Prompt and adequate relief from increases in refining, distribution, marketing and
financial costs incurred in the process of making the required products available to
meet market requirements;

*Manila Bulletin. "Oil firms allowed to draw P8 million daily.” April 11, 1989. p. 25.

pilipinas Shell. Petroleum Product Pricing and Related Policy Options. p. 2.
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° A fair and reasonable return on the business consistent with the magnitude of the
assets and resources required and the risks involved.

A5.1 Timely Recovery of Crude Qii Costs

Petroleum products’ prices are reviewed by the Energy Regulatory Board (ERB) on a bi-monthly
basis. Moreover, prices are set on the basis of the previous two months actual crude oil import
costs. This means, for example, that petroleum prices for the months of October and
November are set based on the crude oil import cost incurred in the months of August and
September. The 60-day review practiced by the ERB is consistent with the inventory build-up
of the three petroleum companies. Normally, these firms are able to seil the refined petroleum
products two months after the crude oil has been purchased.

Together with the OPSF, such practice by the ERB has several advantages. For one, it
minimizes the effects of movements in the international price of crude oil and peso-doilar
exchanges rates on domestic petroleum product prices. Second, as mentioned earlier, the
guaranteed exchange rate of the OPSF scheme facilitates the computation of costs on which
domestic price adjustments are based.?'

Essentially, full recovery of crude oil cost is not a problem since the existing price-setting
mechanism guarantees such a recovery. Moreover, the OPSF is there to reimburse the
petroleum companies of the cost of crude oil imports incurred over and above the benchmark
set by the ERB. On the other hand. if crude oil cost is below the benchmark, firms have to
contribute in the OPSF’s build-up. It is important to note, however, that the cost of crude oil
used is based on an industry average and does not differ from firm to firm. In addition, every
crude oil importation is reported to and carefully monitored by the ERB and the Office of Energy
Affairs (OEA). This is to make sure that the petroleum companies obtain the most
competitive terms from their international crude oil suppliers.

The problem, as far the recovery of crude oil cost is concerned, is in terms of timing. The
Commission on Audit {(COA) strictly scrutinizes the claims submitted by the three petroleum
companies and it sometimes takes about five months to process and verify the claims
made.?? Such a delay is expected to severely affect the cash position of any of the three
petroleum companias. When the OPSF is in a deficit, this problem is expected to worsen since
no reimbursement is forthcoming.

How do delays in OPSF reimbursements affect the petroleum companies? Delays in the
reimbursements greatly affect the firm’s ability to service its financial charges. In order to
analyze this problem, the monthly cash flows of the petroleum companies should be examined.
Normally, a petroleum firm maintains a monthly cash flow level of P2.0 billion, P1 billion of
which is used to cover the firm’s monthly crude oil importation.?* While the remaining P500
million is used to finance operating expenses (such as refining and marketing costs) and
specific taxes. It is important to note that excise taxes for petroleum products are paid in

2'Pestano. "Petroleum Product Pricing in the Philippines.” Energy Journal 9. p. 3.
220jl firms’ disbursements cleared." Manila Bulletin. August 24, 189. p. 23.

23"The Big Problem in Non-Remittance of OPSF Funds.” Business World. July 31, 1989. pp. 1 and
3.
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advance, meaning that as soon as the finished products are transported out of the refinery the
specific taxes have to be remitted to the government. On the other hand, the sources of cash
of the firm are the sales of petroleum products, OPSF reimbursements and the interest earned
on money market placements. Again, it is worth mentioning that not all sales by the firms are
in terms of cash. Some of its clients (especially the industrial customers) are extended credit
lines by the firms.

Based on the figures mentioned above, the petroleum firm tries to maintain a beginning cash
balance of at least P2 billion, so that it could meet its short term obligations. Under such
case, a ratio of at least one-to-one should be maintained between the firms’ sources and uses
of cash. Hence, the timing of the OPSF reimbursements is extremely crucial in preserving the
ability to cover its short term obligations. Any delays in the reimbursements mean a
deterioration of the company’s cash flow position and possibility of defaulting payment to
suppliers. If such a case happens, then the trade facility with the Overseas Banking Units
(OBU) would be canceled and the local petroleum companies would be forced to pay cash for
their monthly crude oil imports.2* However, with the company’s relatively weak cash flow
position such would be impossible. Eventually, the petroleum company would be compelled
to postpone their crude oil importation and this would cause a supply shortfall of petroleum
products in the local market.

it is important to note, however, that the problem of crude oil cost recovery arises when the
actual cost of crude imports exceeds the benchmark set by the ERB. In this case the
wholesale posted price is unable to cover the actual crude or product cost.

Sometimes it takes the COA five months to scrutinize and process the claims of the petroleum
companies. In such an event, a large amount of the cost by the industry is left unrecovered.
Assuming a daily oil consumption of 225,000 barrels and an average OPSF drawdown of
PO.10 per liter, a five month delay would amount to P536.6 million (See Table A-16 for
details). This would be equal to an OPSF reimbursement of P178.9 miilion per petroleum
company. Such an amount of money would definitely go far in terms of improving the cash
flow position of a given petroleum company.

**Ibid., pp. 1 and 3.



Table A-16: OPSF Reimbursements

225,000 daily oil consumption
*150 days (5 Months)

33,750,000 oil consumption for five months
*158.984 convert barrels to liters

5,365,710,000
*0.10 average OPSF draw down per liter

536,571,000 total overdue OPSF reimbursements

On the other hand, if the actual cost of crude oil is less than the benchmark set by the ERB,
the difference between the two is deposited by the petroleum companies in the OPSF. In such
a case, the wholesale posted prices more than cover the actual crude oil cost.

A5.2 Prompt and Adequate Relief From Increases in Operating Cost

Clearly, another major problem plaguing the petroleum industry concerns the profitability of
petroleum refining and marketing, which is the industry’s core business. This problem has
greatly affected the market structure and the business of the three local petroleum companies.
Three year ago, Francis Ablan, President of Caltex Phils., Inc., reported that of Caltex’'s P151
million net earnings after tax in 1988, none came from its so-called core business.?® In fact,
he added that petroleum refining and marketing registered a net loss of P 10 million for the
same period.

The main reason why petroleum refining and marketing has been reduced to a relatively
break-even venture is ERB’s ruling of limiting the petroleum companies’ cost recovery to
increases in the cost of crude oil. The Board’s ruling is based on Letters of Instruction No.
1441, dated November 20, 1984, which states "price adjustments shall cover only increases
in crude oil cost and finished product import cost and shall not include any adjustments for
operating and other oil company costs."

As of October 14, 1992, the wholesale posted price of local petroleum products can be broken
down into the following components:

25" Caltex turns around, shows P151M profit." Manila Bulletin. June 14, 1989. p. 26.
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Components of Petroleum Product Price as of October 14, 1992

Pliter Average Price
%
Cost of Crude Oil 3.5723 64.7%
Duty/Wharfage/BOE Fee 0.3483 6.3%
Specific Tax 0.5747 10.4%
OPSF -0.4414 -8.0%
Residual to Oil Company 1.4716 26.6%
Wholesale Posted Price 5.5255 100.0%

Hence, on the average about 26.6% of the wholesale posted price goes to the petroleum
company. On the other hand, the government collects 16.7% of the posted price, in the form
of tax revenues. Since 1984, the share of the residual to direct oil company take has been
increasing--from a 5.5% in 1984 to 27.2% by 1992 (See Table A-17 for details). It was only
during the crisis years of 1983-1885 when the share of the residual to direct oil company take
fell below the 10% mark. For the period 1981-1992, the percentage share to DOCT averaged
over 13%.



Table A-17: Residual to Oil Company {Pesos per Liter)

Residual Residual
as % of
Average Landed to Qil WPP DOCT
Year DOCT Cost Company
1981 2,2331 1.9356 0.2976 2.8625 13.32%
1982 2.1950 1.9607 0.2343 2.9010 10.67%
1983 2.6428 2.4047 0.2380 3.2175 9.00%
1984 4.4444 4.1552 0.2892 5.2650 5.49%
1985 4.7808 4.4214 0.3594 6.1082 6.51%
1986 2.9779 2.5835 0.3943 4.5985 13.24%
1987 3.2079 2.7826 0.4253 4.3859 13.26%
1988 2.6615 2.2702 0.3813 4.1393 14.33%
1989 2.8799 24211 0.4587 3.4521 15.93%
1990 3.9024 3.2704 0.6320 5.0273 16.20%
1991 5.1866 4.2836 0.9030 7.2596 17.41%
1992 5.4096 3.6786 1.4716 5.9387 27.20%

Source of basis data: Energy Regulatory Board
Note: Figures listed above are weighted averages, with the number of days of effectivity as weights.

Moreover, it is important to note that the “residual” figure is not all profit for the petroleum
firm. This amount must still cover the following costs:?®

(1

(2)

{3)

the cost of refining crude oil into the various petroleum products required by the
country;

the cost of transporting refined petroleum products to various storage points and
depots throughout the country for eventual distribution to the consumer;

marketing and other operating and administrative costs essential to the efficient
running of the business;

2pilipinas Shell, Petroleum Product Pricing Policy and Related Policy Options.
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(4) a reasonable profit from operations commensurate to the substantial level of assets and
capital resources committed to, and the risk in, ensuring the availability and the smooth
and continuous flow of petroleum products to the consumers;

(5) financing costs of working capital and fixed capital.

Hence, a large portion of the petroleum company’s operating expenses are comprised of
maintenance, marketing, and materials costs. Although the above-mentioned operating costs
are considered to be direct, uncontrollable and readily verifiable, only once in the past eighteen
years had the three petroleum companies been granted a partial recovery in increases in these
costs. Presently, the three have pending petitions with the ERB. Refer to Table A-18 for the
details of the petitions of the three petroleum companies.
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Table A-18a: Summary of Operating Costs 1991 over 1987
Centavos per Liter
CALTEX PHILIPPINES

Refinery Operating Expenses 2.59
Marketing Expenses 7.09
TEL/Chemical/Catalysts 3.29
Net Interest Expense, Financing Cost, Recovery

and Risk Free 5.46
Transhipment Underrecovery 1.85
Total Increase 1991 over 1987 20.29
Less: 0.78
Total Underrecovery 19.51

Source: Energy Regulatory Board



Table A-18b: Summary of Operating Costs 1991 over 1986

Centavos per Liter
PETRON CORPORATION

1986 1991

MARKETING
Materials and Supplies 0.38 0.51
Maintenance and Repair 2.62 2.81
Purchased Services 0.67 1.79
Utilities 0.63 0
Rentais/Ins/Taxes 1.22 1.49
Depreciation 0.81 2.35
Other Expenses 1.3 0.56
Revenue Credits -1.05 -0.31

Sub-Total 6.59 9.2
REFINING
Materials and Supplies 0.89 1.16
Maintenance and Repair 1.58 2.79
Purchased Services 0.19 0.31
Utilities 0.5 0.49
Rentals/Ins/Taxes 1.44 0.56
Demurrage 0.46 0.48
Depreciation 0.95 2.94
Other Expenses 0.14 0.06

Sub-Total 6.15 8.79
TOTAL 12.74 17.99

Plus: Unrecovered opex increases

from 1983 to 1986
TOTAL UNDERRECOVERY

Source: Energy Regulatory Board

Underrecovery

0.13
0.19
1.12
-0.63
0.27
1.54
-0.75
0.74

2.61

0.27
1.21
0.12
-0.01
-0.88
0.02
1.99
-0.08

2.64
5.25

5.01

10.26




These figures listed in Table A-18 imply that since 1983 the petroleum industry has been
suffering from receiving only a partial cost recovery of its operating cost. Such a predicament
would adversely affect the financial position of any firm in any industry.

Considering all of these, the question that comes to mind is why petroleum companies continue
to be in the Security and Exchange Commission’s (SEC) Top 10 Corporations despite of this
terrible handicap. For instance, just last year, Petron, Caltex and Shell ranked 3, 4 and 6 in
terms of gross revenues, respectively. To answer this question, it must pointed out that
petroleum companies have three sources of income. These are petroleum refining and
marketing, sales of lubricants and interest rate arbitrage. Lubricants sales are considered to
be extremely attractive, considering the fact that they are free from any form of government
regulation, while interest rate arbitrage is an arrangement set by the government to make the
petroieum industry more profitable.

How does interest rate arbitrage work? Crude oil suppliers of the three petroleum companies
are usually paid 30 days after the crude is loaded. However, the government encourages the
firms to stretch payment to as far as 180 days (down from 360 days previously). This
payment extension is made possible by the credit line {with no interest for the first 30 days)
extended by the international crude oil suppliers to the local petroleum companies plus 150
days borrowing from offshore creditor banks. Moreover, the firm need not worry about any
upward movement in the peso-dollar foreign exchange rate, since any peso cost differential
of crude oil imports could be reimbursed from the OPSF.

The petroleum refiners pay for their crude oil imports 180 days after shipment but at the
exchange rate that prevailed when the crude oil was purchased. In effect, they are insulated
from the movements of the peso vis-a-vis the U.S. dollar. Their cash cycle is 100 days.
Thus, they have 80 days to place their cash in financial instruments that earn interest.
However, they have to pay two types of financing costs. They have to pay the OPSF foreign
exchange risk fee currently set by the Department of Finance at 2% of the C.I.F. value of
crude oil imports. They also have to pay their offshore creditor banks the interest on the debt
they transacted for 150 days (or 180 days minus 30 days crude oil supplier’s credit, a standard
oil industry practice).

Their placement incomes minus the financing costs {which is the OPSF foreign exchange risk
plus the interest expense} is their net financing income or income from arbitrage. From 1989
up to the early 1990’'s when they could delay their payments by 360 days, their placement
income comprised half of their total income. In short, their core business contributed the other
half. Today, however. with the cutting of the crude oil import financing period from 360 to
180 days, the oil firms claim that they have lost and are continuing to lose about 7 centavos
before tax, or more than P70 million per month. This means that the oil firms’ financing costs
exceed their placement income, a situation that leads to negative net financing income. And
with the current proposal by the Department of Finance to further reduce their crude oil import
financing period to 150 days, the oil firms may need to shoulder a one-time average increase
of P3 billion in working capital.

Due perhaps to this rather intricate manner of regulation, the OPSF has been the subject of a
great deal of controversy. It is suspected of formerly providing enormous profits to the
petroleum refiners. While the net financing income of petroleum refiners accounted for half
of their total income, this is not currently the case with the reduction of the crude oil import
financing period from 360 days to 180 days or even to 150 days. Over the long term, since
investments in refinery capacity are discouraged because of the existing government
reguiation, domestic demand may have to met by expensive imports when refinery capacity

A-37



eventually runs out.

Why does the government allow such arrangements to take place? The government deems
such an arrangement as important not only in improving the companies’ profitability but as far
as stabilizing the peso-doilar exchange rate as well. On the assumption that the country’s daily
crude oil consumption stands at 225,000 barrels and each barrel costs about $15, in the
absence of such an arrangement local petroleum companies are expected to source some $500
million dollars from the domestic commercial banking system. This is the amount of money
local firms have to pay their crude oil suppliers. A dollar demand from the commercial banking
system of this magnitude would bring about a deterioration of the country’s gross international
reserves and cause an upsurge in inflation, interest and foreign exchange rates.

However, such arrangement has also its share of drawbacks. For one, it provides firms a
disincentive for investing in the petroleum industry. Firms would rather put their money in the
bank and earn a certain interest rather than investing it in the industry and come out
break-even. Second, such an arrangement renders the long-term viability of the industry
uncertain. Firms choose to remain in the industry not because of the profitability of its core
business but because of the profits reaped from their treasury operations. Another reason for
staying in the Philippine petroleum industry is that the facilities have been established and there
is an option to sell them.

AbB.3 Fair and Reasonable Rate of Return

The three domestic petroleum companies, particularly Caitex and Sheil, are suffering from a
problem of perception. The two privately owned petroleum companies are perceived not to
be supportive of the needs of the consuming public. This is largely due to the notorious
reputations multi-nationais have acquired in the past. Moreover, people have a hard time
reconciling the fact that petroleum companies continue to complain to the government about
price control despite continual presence in the Top 10 Corporations in the Philippines. Hence,
there is a need to examine the profitability of petroleum refining and marketing in the
Philippines.

If aggregate income figures (inciudes sales of lubricants and interest rate arbitrage) are used,
the financial ratios show that the petroleum industry does not approximate the entire
manufacturing sector in terms of profitability (See Table A-19 for details). For instance, in
terms of net profit margin for the period 1987-1991, the petroteum industry posted an average
of 3.88% compared to the manufacturing sector’'s 4.72%. Howaever, if return on equity (ROE)
is used the opposite case will hold true. The petroleum industry averaged 21.81% as against
the manufacturing sector’s 15.46% for the same period.



Table A-19: Petroleum Industry vs. Manufacturing Industry

Petroleum Manufacturing
Year NPM ROE NPM ROE
1991 3.95% 21.11% 4.74% N.A.
1990 4.35% 21.36% 4.28% 13.59%
1989 3.97% 19.82% 5.40% 17.29%
1988 3.00% 17.30% 5.13% 17.20%
1987 4.14% 29.46% 4.07% 13.76%
Average | 3.88% 21.81% 4.72% 15.46% H

Source: SEC’'s Top 1000 Corporations

Another aspect of the petroleum industry that has to be analyzed and compared accordingly
with the entire manufacturing sector is growth. Growth, in this case, refers to how well the
firm is maintaining its economic position in the general economy.?’ In analyzing the growth
aspect, financial ratios were likewise used. To come up with the growth ratios, the latest and
previous key financial variables are compared. By doing so, one can come up with the average
growth for a particular time frame. In this case, 1991 and 1983 values for gross revenues,
net sales and net incomes were compared. These variables were chosen because they are the
main determinants of the firm’s profitability. Moreover, these are the variables commonly
analyzed by businessmen when they want to assess the viability or attractiveness of a certain
business venture.

The growth ratios indicate that the petroleum industry again is not at par wnh the entire
manufacturing sector (See Table A-20 for details).

Table A-20: Petroleum industry vs. Manufacturing Sector
Growth Rates (1987-1991)

Petroleum Industry Manufacturing

Gross Revenues 21.40% 23.89%
Net Sales 12.79% 24.06%
Net Income 11.50% 28.92%

Source of basic data: SEC’s Top 1000 Corporations

274, Fred Weston and Eugene F. Brigham. Managerial Finance. 7th Edition. (The Dryden Press:
1981). p. 146.
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The points previously presented show that the existing government pricing policies have not
ensured and preserved the viability of the petroleum industry. The three petroleum companies
have not been allowed adequate relief from certain operating costs considered to be direct,
uncontrollable and readily verifiable. As such, petroleum refining and marketing has been
reduced to a relatively break-even venture. Moreover, petroleum companies frequently
experience delays in OPSF reimbursements. It sometimes takes up to five months for the COA
to process the claims of the three petroleum companies. Such delays greatly affect the firm’s
monthly cash flow position. |f these issues are left unaddressed by the government, some of
the firms in the industry may be unable to assure the country of an adequate supply of crude
oil. This problem may be even worsened by the current middle distillate shortfall.

Total petroleum refining capacity has hardly grown since 1972. For the period 1972-1992,
total refining capacity grew by only 0.16% annually compared to the growth rate of 18% it
posted from 1954-1972. Petroleum companies found no need to increase capacity despite the
fact the petroleum product consumption has been increasing annually by 3.02% in 1973-1979.

Lately, there has been much talk about the possibility of dereguiating the petroleum industry.
For instance, Caltex has been clamoring for a dereguiation of the industry.?® The primary
reason why deregulation has been a hot issue lately is that petroleum companies want to be
assured of reasonable returns if they decide to implement their refinery expansion and
modernization plans.

Even though the industry has been in such a predicament for the past several years, the three
companies still chose to remain. The primary reason is that lubricants sales and interest rate
arbitrage continue to bring the industry considerable amounts of money. However, no one
knows how long the government will allow the interest rate arbitrage arrangement to be in
place. If this arrangement is abolished, the industry’s source of income be limited to lubricant
sales, considering that petroleum refining and marketing has hardly been reaping any profits.

" Caltex faces default unless OPSF is funded.” Manila Bulletin. August 30, 1989. p. 29.

A-40

7
/



APPENDIX B:

THE PHILIPPINE REFINING INDUSTRY AND
OIL PRODUCTS MARKETS HISTORY AND OVERVIEW



B THE PHILIPPINE REFINING INDUSTRY AND OIL PRODUCTS MARKETS HISTORY AND
OVERVIEW

B.1 Definition

The Philippine Standard Classification Index (PSIC) defines petroleum refineries as those
producing gasoline (motor spirits), fuel oils, illuminating oils, solvents, lubricating products,
mineral wax, mineral jelly and other products from crude petroleum and its fractional
products.

However, the petroleum industry is not limited to petroleum refining since the marketing
activities of the different petroleum companies play a crucial role in the firms’ operations.
In recognition of the importance of marketing to the industry, the PSIC created a category
to include the wholesaling of petroleum products. Hence, the petroleum industry is a
combination of petroleum refining and distribution of refined petroleum products.

B.2  Brief History of the Philippine Petroleum Industry'

Prior to 1954, foreign companies had established some petroleum distribution outlets in the
Philippines. For instance, in 1911, Texas Oll Company set up service units and terminal
facilities to satisfy the growing demand of the Philippine market. A year later, Shell likewise
entered the Philippine distribution market.

The first petroleum refinery in the Philippines went on stream on July 30, 1954. It was
founded by Caltex Inc. at a cost of P60 milllon in Bauan, Batangas, and had an initial
capacity of 13,000 bbl/d. Presently, the Caltex refinery has a total capacity of 70,800 bbl/d.
The establishment of this first petroleum refinery was largely due to the efforts of the
Philippine government, which offered fiscal incentives to any company willing to establish
a petroleum refinery in the country. These incentlves, such as a five-year exemption grant
from customs duties on all purchases of equipment, machineries and supplies, were
provided under Republic Act No. 387, or more commonly known as the "Petroleum Act of
1949",

July 1961 marked the establishment of the country’s second petroleum refinery. The Bataan
Refining Corporation (BRC) was built at a cost of P120 million in Limay, Bataan and had an
initial capacity of 25,000 bbl/d and has a current capacity of 217,000 bbl/d. The refinery was
jointly owned by Esso (57%) and Mobil Oll Co. (43%). By the end of 1961, the Philippine
petroleum industry had a total refinery capacity of 60,600 bbl/d.

The number of petroleum refineries in the Philippines doubled in 1962. The first to be built
that year was the Pllipinas Shell Refining Company Inc. in Tabangao, Batangas. The refinery
was constructed at a cost of P65 miilion and had an initial capacity of 25,000 bbl/d. This
was jointly owned by Shell Petroleum Co. Ltd. of London (75%) and Insular Life/FGU (25%).
As of 1992, this Sheil refinery had a total refinery capacity of 72,800 barrels per day.

A month later, the Flioil Refinery Corporation was established in Rosario, Cavite. it was
buiit at a cost of P60 miilion and had an Initial capacity of 10,000 bbl/d. Demonstrating the
particular attractiveness of the petroleum refining market in the 1960's, Filoil was jointly

'Department of Trade. Philippine Petroleum Industry. 1973. pp. 1-5.
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owned by a group of 2,000 Filipino investors (67%) and by Guit Oil Corporation (33%). In
1971, the petroleum industry was regulated, prompting the Filipino investors to seil their
shares to Gulf Qil Corporation. By the end of that year, the Philippine refining industry's
total refinery capacity stood at 217,200 bbi/d.

The period 1960-1972 was one of considerable expansion of the petroleum industry for it
witnessed the establishment of three refineries, bringing the total to four. Moreover, during
this period, totai refinery capacity grew from 35,800 bbl/d in 1960 to 289,100 bbid at the
end of 1972. This represents an average annual increase of 14.94%. It is important to note
that these four petroleum refineries were situated in provinces where crude oil can be
speedily, economically and conveniently delivered by the supplier, having been constructed
in provinces with excellent seaport facilities.

In addition to the four modern petroleum refineries, there were six petroleum marketing
companies by the end of 1972. These were Caitex, Inc., Esso, Inc.,, Filoil Marketing
Corporation, Getty OQil, Mobil Qil, Inc., and Shell, Inc. Mobil and Getty sourced their
products from the BRC and Shell refineries, respectively.

By 1973, repercussions were feit in the Philippines refining industry as the world
experienced the adverse effects of the first oil price shock. Recognizing the strategic
importance of petroleum to the economy, the government created the Philippine National
Oil Company (PNOC), by virtue of PD No. 334, on November 9, 1973. The PNOC was to take
direct, intermediate and significant participation in the domestic petroleum industry.? Over
a month after its establishment, the PNOC acquired Esso, which during that time owned
51% of BRC. Esso withdrew from the Philippine market due to financial reasons. Their
financial situation worsened in 1972 when they reported a net loss of P9.59M, down from
a P7.69M net loss in 1971. Several years later, Mobil was forced to sell out, providing means
for PNOC's 100% ownership of the BRC. Four months after PNOC’s acquisition of Esso, the
controlling shares of Filoil Refining Corporation were transferred from the National
Development Corporation (NDC) to the PNOC. Eventualily, the Filoil Refinery was dismantied
and its processing facilities transferred to the BRC.

For the next ten years (1974-1983), realignments continued in the petroleum industry. With
the acquisitions of Mobil and Basic Landoil (Getty) by Caltex and Shell, respectively, the
number of marketing companies and petroleum refineries in the country was reduced to
three: Caltex, Petron and Shell. These realignments were largely due to financial factors. For
instance, for the period 1972-1983, the entire petroleum industry posted an average net
profit margin of only 0.20%, compared to the 3.75% for 1970-71 (Table B-1). The significant
drop in rate of return can be attributed to the 31% increase in the landed cost of crude oil;
during the period the F.0.B price of crude oil and the peso-dollar exchange rate registered
annual average growths of 25.36% and 4.96%, respectively. It is important to note that the
petroleum industry is a raw material-intensive industry, for crude accounts for over 80%
of total product cost. Hence, increases in the crude oil price significantly affect the cost
structure of the firm.

’Bernardo M. Villegas. Strategies for Crisis. (Center for Research and Communication: 1983). p.
65.
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Table B-1
Profitability Ratios and the Average Crude Oil Price (US$ F.0.B. per barrel)

Net Profit Crude Oil Peso-Dollar Landed Crude
Year Margin (%) Price (%/bbi) Rate (P/USS) QOll Cost (P/bbl)
1970 4.90 154 5.92
1971 2.60 1.91 6.43 17.71
1972 -1.30 2.06 6.67 19.41
1973 0.80 2.48 6.76 26.38
1974 -0.70 9.31 6.73 81.28
1975 -0.30 10.68 7.25 99.20
1976 0.90 11.52 7.44 111.09
1977 0.60 12.39 7.40 116.33
1978 0.26 12.56 7.37 117.21
1979 -0.61 17.02 7.38 160.94
1980 0.01 28.82 7.51 278.82
1981 1.29 33.98 7.90 337.54
1982 1.08 32.81 8.54 355.60
1983 0.33 29.08 11.11 380.48
Source of Basic Data: SEC Top 1,000 Corporations Energy Regulatory Board

Note: Net profit margin figures for 1970-77 are based on R.S. Roques’'s M.S.L.E. Thesis (82)
B8.3 Basic Conditions

B.3.1 Product

The pricing of petroleum products is economically very important due to its effect on the
country’s overall price index, strategic value to the industrial sector, and importance as an
input for power generation and transportation. In additlon to use in the industrial sector
important petroleum products currently being produced include avturbo, premium and
requiar gasoline, diesel, fuel oil, kerosene, LPG, asphaits, solvents, and naphtha.

The importance of petroleum products to the economy, in general and to the industrial
sector, in particular, can be seen from the 1979 and 1983 Input-Output (I-O) Tables. In the
National Economic Development Authority’'s (NEDA) 1983 Update of the Inter-Industry
Accounts, petroleum products registered the largest forward linkage effects, with an index
of sensitlvity of 2.017 (Table B-2). This represents an 8.97% increase from the 1979 figure.
The index of sensitivity indicates the importance of a particular sector as a supplier of raw
materials as well as services relative to other sectors.’

‘Natlonal Economic and Development Authority. The Inter-Industry Accounts of the Philippine:
1983 Update. p. 24
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Table B-2: Comparative Forward Linkage Effects, 1979 and 1983

SECTOR

Crops

Livestock and pouitry

Fishery

Forestry and logging

Metallic mining

Non-metallic mining/quarrying
Food processing

Beverage and tobacco manutacture
Textile and leather products

Wood and wood products, paper,
publishing and printing

Chemical and chemical products
Petroleum products

Non-metallic mineral products

Basic metals

Metal products and machinery
Miscellaneous manutfactures and scrap
Construction

Electricity, gas and water

Transportation, communication and
storage

Wholesale and retail trade
Finance, insurance and real estate
Government services

Private services

Forward Linkage

1979 1983

U(i) Rank U(i) Rank
1.196 6 1.096 7
0.804 16 0.794 15
0.611 22 0.684 18
0.926 10 0.890 13
0.669 20 0.646 22
1.630 4 1.628 3
1.176 7 1.276 6
0.693 17 0.690 17
0.845 13 0.810 14
1.072 8 0.904 12
1.689 2 1.594 4
1.851 1 2.017 1
0.677 19 0.644 20
1.621 5 1.306 5
0.889 12 1.029 9
0.638 21 0.666 19
0.610 23 0.581 23
0.610 15 0.949 11
0.901 " 1.081 8
1.635 3 1.811 2
0.840 14 0.713 16
0.540 24 0.521 24
0.986 9 0.990 10

Source: NEDA Input - Output Table
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Based on the 1983 matrix of technical coefficients, among the more petroleum-intensive
sectors are electricity, gas and water; non-metallic mineral products; transport,
communication and storage services; and non-metallic mining. Petroleum products
comprised 47.5%, 22.5%, 16.7% and 9.3% of the total inputs of these industries, respectively.
Based on the DOE’s 1991 figures on petroleum product consumption by industry, the power
generation, mining, and transportation (includes land, domestic marine and domestic
aviation) sectors accounted for 42.9%, 4.0% and 9.9%, respectively.

B.3.2 Supply
B.3.2.1 Refinery Capacity

Presently, the Philippine petroleum industry’s total refining capacity stands
at 298,600 barrels per stream day. Of the industry’s 298,600 bbl/d capacity,
155,000 bbl/d, or 51.9%, belongs to the BRC, while the refining capacities of
Caltex and Shell are 70,800 bbl/d (23.7%) and 72,800 bbl/d (24.4%),
respectively. One thing readily noticeable from these figures is the way
BRC'’s capacity has exceeded that of Caltex’'s and Shell’'s. From an initial
capacity of 24,800 bbl/d in 1961, it has increased to 155,000 bbld by 1992,
representing a 6.1% annual average growth. The Caltex and Shell refineries
posted annual average rates of 4.6% and 3.6%, respectively. However, the
bulk of the BRC’s capacity expansion took place in 1972, one year before the
BRC was acquired by Petron. Both Shell and Caltex had similar plans of
expanding refinery capacity to 130 x 10° bblVd and 100 x 10° bbld,
respectively,' however, neither plan was implemented.

Since the construction of the first petroleum refinery in 1954 until 1973, total
refinery capacity grew at an annual average rate of 8.97%. However, after the
first oil crisis in 1973, expansions of refinery capacities have been limited.
From 1972-1992, total refinery capacity grew by only by 0.16% annualily
(Table B-3).

‘Department of Trade. Philippine Petroleum Industry. 1973.

p.7.
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Table A-3

Historical Refining Capacity (in thousand barreis per stream day)

| Year Refining Capacity Utilization Rate (%) | Petroleum Consumption
1992 298.6 78.57 na
1991 296.2 71.20 226.7
1990 288.6 77.23 234.2
1989 297.0 65.86 223.6
1988 290.5 64.32 199.1
1987 289.0 57.81 184.0
1986 289.0 50.88 158.2
1985 289.0 46.04 149.3
1984 287.0 53.49 168.3
1983 289.0 59.74 204.0
1982 293.0 59.39 203.8
1981 291.5 60.47 203.9
1980 2915 64.84 216.8
1979 270.0 74.76 232.2
1978 270.0 72.88 225.4
1977 259.1 73.88 2171
1976 259.1 70.01 200.6
1975 289.1 62.32 195.6
1974 289.1 55.12 181.4
1973 289.1 62.28 194.2
1972 289.1
1971 2171
1970 209.7 H

Source: Department of Energy

*October YTD level
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This slow growth in total refinery capacity can be attributed to two factors.
First, for the period 1973-1991, domestic petroleum consumption averaged
only 0.9% of the annual growth. Moreover, beginning in 1980, petroleum
consumption started declining and eventually bottomed out in 1985.

B-¢6
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Second, capacity utilization rates have never exceeded 75% since 1972, even
during the time when petroleum consumption approached the 85,000,000 bbl
plateau. With such capacity utilization rates, the industry can absorb a 25%
increase in crude charge, but the product slate produced will not match the
consumption pattern.

B.3.2.2 Capacity Utilization

In the last five years, firms have been forced to increase their capacity
utilization rates to satisty increasing demand. In 1991, the industry posted
a capacity utilization rate of 71.2% (Tabie B-4). This rate assumes that all
three refineries were on stream 365 days during the year.

Table B-4: Refinery Capacity Utilization (in thousand barrels)

Refinery Capacity
Crude Run
Capacity Utilization
1991

Refinery Capacity
Crude Run
Capacity Utilization
1950

Refinery Capacity
Crude Run
Capacity Utilization
1989

Refinery Capacity
Crude Run
Capacity Utilization
1988

Refinery Capacity
Crude Run
Capacity Utllization
1987

Refinery Capacity
Crude Run

Capacity Utillzation

1992

155.0 70.8 72.8 298.6
110.6 61.9 62.1 234.6
71.4% 87.4% 85.3% 78.6%
155.0 68.4 72.8 296.2
102.2 50.1 58.6 210.9
65.9% 73.2% 80.5% 71.2%
155.0 61.6 72.0 288.6
116.2 52.0 54.7 222.9
75.0% 84.4% 75.9% 77.2%
155.0 68.0 74.0 297.0
85.6 53.1 56.9 195.6
55.2% 78.1% 76.9% 65.9%
155.0 68.0 67.5 290.5
91.2 48.5 49.3 189.0
58.8% 71.3% 73.0% 65.1%
155.0 68.0 66.0 289.0
86.3 49.7 40.9 176.9
55.7% 73.1% 62.0% 61.2%

Source: Department of Energy

F:\10480\TASK-OMAPPOX-8.FN



The utilization rate of the industry is expected to be increased even further
in 1992. During the first nine months of the year, net domestic consumption
amounted to 71,585,000 bbl. If this figure is annualized, domestic
consumption this year couid exceed 95,000,000 bbl. Hence, the capacity
utilization rate might have to be increased to approximately 87%.

Therefore, at the rate petroleum consumption has been increasing for the
past five years, the industry has shown justification for capacity expansions
and/or de-bottlenecking operations.

B.3.3 Refinery Production

In order to satisfy the ever-growing petroleum needs of the economy, petroleum refinery

production has been increasing for the past five years (Table B-5). During the 1987-1991
period, refinery production grew at an average rate of 7.6% per year.

Table B-5: Refinery Production (Excludes Refinery Contracts) (in thousand barrels)

Producta 1992° 1991 1980 1989 1988 1968
Aviation Turbo 2,981 3,454 341 4,420 4,978 3,281
Premium Gasoline 7.412 8,914 10,863 9,150 8,610 7,763
Regular Gasoline 2,472 2,953 3,398 3,450 3,078 3,230
Kerosene 3,236 3,299 3,897 3,418 2,830 2,569
Diesel 20,017 24,159 23,729 20,806 20,840 16,794
Fuel Oil 20,092 24,132 26,428 22,160 20,728 20,410
LPG 2,164 2,776 2,703 2,276 2,390 2,309
Asphalts 215 333 300 365 285 280
Solvents 388 T 568 469 345 274
Naphtha 2,685 3,379 1,977 1,256 2,352 1,443
| Total Marketable Products 61,662 74,176 77,284 67,767 66,436 58,353
In-Process & Intermediste 469 573 584 469
Add: Refinery Fuel & Loss 2,839 3,07 3,052 2,856
| TOTAL OUTPUT 64,445 77,484 80,928 71,403 69,761 60,984

Source: Department of Energy
* September YTD levels

in addition, for the past five years, domestic refinery production has accounted for 85.4%
of the country’s total net domestic consumption, while imports, on the other hand, have
contributed an average of 14.6% (Table B-6). However, it is important to point out the
increase in petroleum product importations (primarily diesel fuel) for the past two years:
from only 6,354,000 bbl in 1986, petroleum product importations have bailooned to
62,880,000 bbi in 1991. This increase in consumption can be attributed primarily to two
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factors. The first factor is the government’s reliance on diesel-powered gas turbines to ease
the electrical energy shortage. The second factor is the large price ditferential between
gasoline and diesel fuel. This has forced a large number of private car owners to shift to
diesel-powered vehicles, thus distorting the consumption pattern.

Table B-6: Supply/Demand of Petroleum Products (in thousand barrels)

Year Production Exports Available for Consumption % Seif Sufficiency |
Home Uss
1991 74,176 8,237 65,939 79,849 82.58%
1990 77,282 5,232 72,050 81,478 88.43%
1989 67,769 3,243 64,526 78,648 82.04%
1988 64,974 4,441 60,533 69,804 86.72%
1987 58,353 1,834 56,519 64,790 87.23%
1986 51,274 2,929 48,345 55,603 86.95%
1985 46,427 985 45,442 52,396 86.73%
1984 53,427 2,487 50,940 58,953 86.41%
1983 60,104 3,424 56,680 71,619 79.14%
1982 61,013 1,922 59,091 71,377 82.79%
1981 61,062 1,528 59,534 71,569 83.18%
1980 65,600 1,359 64,241 75,858 84.69%
Source: mnergy

B8.3.3.1

Raw Materials

The most essential raw material in the refinery process is crude oil; it
accounts for about 87% of the petroleum companies’ total cost, excluding
taxes and duties (See section 8 on cost structure). Procurement of the
country’s crude oil supply is a rather complicated process.

On the average, it takes about four months from the time the order for crude
is placed with the supplier until the time when the refined petroleum
products reach the consumers.’ Thus, due to the length of time involved
in the process flow from the oil source to the final consumer, there are times
when the petroleum firms are able to sell their refined petroleum products
from crude bought at a lower price at an earlier time. Under such situations,
the petroleum company earns “windfall” profits or inventory gains. In such

*NOC. Primer on Qil Prices. 1987. p. 16.
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cases, the

government applies a certain inventory gains or windfall tax. Presently, the
Bureau of Internai Revenue (BIR) imposes a 65% surtax on windfall profits
realized by the petroleum firms.

Conversely, a petroleum company could realize inventory losses when it
sells the products at lower prices from crude oil purchased at an earlier
higher price. At the present time, the petroleum firms are reimbursed for
these losses through the OPSF.

Currently, local petroleum companies have two alternative ways of procuring
their crude oil supply: i)through government-to-government supply or term
contracts; or ii)spot purchases on the open markets.

Historically, government selling prices (GSP) are reiatively higher than the
spot prices, largely because of the premium paid to assure buyers of a
steady supply of crude oil (Table B-7). These term contracts usually run for
one year and can be renewed. The government-to-government contracts are
extremely attractive in times of tight crude oil supply. The majority of these
term contracts in the Philippines were initiated by Petron; lately, however,
most of these contracts have expired.

Table B-7: Government Selling Price vs. Spot Prices
Second Quarter of 1988 (US$/bbl)

Crude Type Spaot Price GSP
Arab Light 14.68 17.52
Iran Light 14.60 17.50
Kuwait 13.95 16.67
Attaka (Indonesia) 16.65 18.79

Source: Department ot Energy
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On the other hand, spot prices tend to be lower than government selling
prices, largely because the former is short term, can vary daily and
continued supply is not assured. In the spot market, the availability of crude
oil supply is unpredictable. Recently, because of the glut in crude oil,
petroleum companies have been securing the majority of their supply from
the spot market. This situation may, however, quickly change depending on
the developments in the very volatiile Middie East region. Hence, petroleum
companies usuaily diversify their sources of crude oil supply and methods



of procurement, both for security and cost benefit reasons.®

Since the early 1970’s, the majority of the Philippine crude oil supply has
originated from the Middle East region. The only time less than 50% of the
country's supply was procured from the Middle East was in 1985, when
supply from the region accounted for only 46.34% of the total. During this
period, the shares of crude imports from Malaysia and China increased to
20.4% and 15.7% from 5.0% and 9.7%, respectively. This was largely due to
the government’s effort in establishing government-to-government contracts
with oil-exporting countries in the Asian region. In the 1980's, the Middie
East accounted for 65.4% of the total supply (Table B-8); a marked reduction
from the 95% share in the early 1970's. This reduction is due largely to the
efforts of the country to develop indigenous energy resources and to
diversity sources of crude oil. The government’s development efforts were
rewarded in 1976 with the discovery of the first Philippine oil field. Since
then, local crude oil production has accounted for close to 5% of the
country’s total crude oil supply.

During the first three quarters of 1992, close to 80% of the country's crude
oil needs were sourced from the Middle East—with Saudi Arabia accounting
for more than 60% of this total. Malaysia was the highest non-Middle East
crude oil source at 7,412,000 bbl, or 10.9% of the total. During this period,
local crude oil production contributed only 1.5% of the crude oil supply.

B.3.3.2 Public Policies

Petroleum is a highly politically and economically sensitive product largely
due to i)the effects of its prices on the general price index and ii)its
importance to the industrial sector. Due to this strategic value to the
economy, the government has heavily regulated the petroleum industry.

Due to the numerous regulations affecting the petroleum industry, profits
associated with refining and marketing of refined petroleum products have
been reduced. One factor is the government’'s policy of limiting cost
recovery increases to changes in crude oil importation costs. The basis of
this policy is Letters of Instruction No. 1441, dated November 20, 1984,
which states that OPSF adjustments shall be limited to import cost of crude
oil and shall not inciude movements in the petroleum companies’ operating
and other costs. This may be a significant factor in the reduction of
investments in the industry.

‘Ibid., p. 10.
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Table B-8: Crude Supply by Country of Origin
(Based on Loading Date)
(in thousand barrels)

1902* 1991 1990 1989 1888 1888 1980
MIDDLE EAST
Kuwait 2,841 6,748 10,024 9,966 8,068 9,385
Saudi Arabia 33,528 34,682 25,659 9,696 4,579 8,855 27,831
Iran 7,612 11,408 5,331 15,137 12,901 2,157
Oman 1,030 5,440 926
Dubai 10,045 17,777 9,929 9,181 2,850 2,021
Iraq 3,843 4,224 1,314 889 7,843
United Arab 8,435 1,133 4,130 4,062
Emirates
Qatar 2,045 4,247 4,009 2,273 2,752 1,344
Neutral 1,785 1,051
Abu Dhabi 602
Sub-Total 54,461 60,382 65,530 55,413 51,980 23,870 49,952
OTHER REGIONS
Malaysia 7,412 7,130 7,474 7,859 9,244 10,498 3,561
China 760 2,989 1,154 3,875 4,208 8,088 6,965
Brunei 3,553 4,562 4,491 2,219 2,138 545 1,455
Indonesia 1,011 1,432 708 4,417 6,081
Australia 430 1,520 3,214 1,425
Pakistan 161 311
Mexico
Sub-Total 12,736 16,274 14,568 15,473 18,804 24,973 18,062
Total Imports 67,197 76,656 80,098 70,888 70,784 48,843 68,014
Philippines 1,047 1,164 1,720 1,906 2,105 2,671 3,771
TOTAL 68,244 77,820 81,818 72,792 72,889 51,514 71,785

L -
Source: mﬂ?ﬁ@ﬂi of Energy

* First three quarters

B.3.4 Demand

B.3.4.1 Net Domestic Consumption

FAATASKONAPPOX-B.FN

Three factors atfecting demand for ditferent petroleum products are product
price, the price of the product’s ciosest substitute and consumer income.
Demand is directly proportional to both income and the product substitute’s
price. This means that an increase in the price of the substitute or income
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amount would lead to an increase in product demand. On the other hand,
demand is inversely proportional to product price, meaning that an increase
in price would bring about a decrease in product demand.

During the first nine months of 1992, net domestic consumption amounted
to 71,585,000 bbl. This represents an 18% growth over the previous year's
figure. This increase in petroleum consumption occurred despite the
slowdown in economic activity during the first three quarters of the year,
when the gross domestic product (GDP) contracted by 0.41%.

On a per product basis (Table B-9), diesel fuel consumption posted the
highest growth rate at 27%. The second highest growth rate was for lubes
and petrolatum at 16.7%. Two other products that registered significant
increases in consumption were LPG and fuel oil, with growth rates of 14.9%
and 14.2%, respectively.

With such a large increase in consumptlon, diesel fuel replaced fuel oil as
the most heavily demanded petroleum product in the country, accounting for
about 35% of total domestic consumption. A ciose second is fuel oil, with a
consumption share of 33.4%. These two products were followed by premium
gasoline, LPG and kerosene with shares of 9.4%, 5.6% and 4.0%,
respectively. Increases can llkewise be discerned from petroleum product
import and export data. During the past filve years (1988-1991), petroleum
product imports totalled 51,072,000 bbl, or an annual average growth rate of
12% (Table B-10). Diesel, fuel oil, and LPG comprised approximately 87% of
the country's total petroleum product imports.

Petroleum product exports posted a growth rate of 35.0% for the same
period (Table B-11). Exports consisted primarily of gasoline and naphtha.
These two products accounted for over 82% of total petroleum product
exports.

These trends represent the potential problem of demand for diesel
outstripping refinery production. Unless either the price differential between
gasoline and diesel is decreased, or refinery capacity is increased, this
problem could continue to affect the local economy. Likewise contributing
to the ballooning of diesel consumption is the installation of diesei-fired
combustion turbines as stop-gap measures to address the current electric
energy shortage.



Table B-9: Domestic Net Consumption (in Thousand Barreis)

Products 1992° 1991 1&_ 1969 1968 1980
Aviation Gasoline 23 28 36 39 39 62
Aviation Turbo 3,182 3.863 3,983 4,283 3,758 2,605
Premium Gasoline 6,703 8,112 9,390 8,830 7,751 5,866
Regular Gasoline 2,389 2,965 3,465 3,471 3,248 5,299
Kerosene 2,885 3,577 3,704 3,453 2,815 3,179
Diesel 24,930 26,888 25,053 22,335 19,186 17,428
Fuel Oil 23,911 28,245 29,694 30,348 28,002 37,129
LPG 3,976 4,742 4,516 4,183 3,503 2,411
Process Gas 233
Asphaits 245 327 286 K2} 317 343
Solvents 116 181 266 298 288 311
Lubes & Greases 769 910 1,70 1,058 887 988
Waxes & Petrolatum 3 1
Propylens 3
Othera 9 11 15 9 7

Total Products 69,138 79,849 81,478 78,648 69,804 75,858
Add:

Refinery Fuel & Loss 2,447 2,907 3,070 3,051 TN 3,283
TOTAL 71,585 82,756 84,548 81,699 72,575 79,141
Source: Department of Energy
*first three quarters
FA10AETASK-STAPPDX-8.AN: B-14
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Table B-10: Petroleum Product imports in Thousand Barreis

f_ PRO_EU_CIS 1991 1990__ TL 1988 1987 1986 1980
Avgas 25 38 40 32 7 36 75
Avturbo 220 299 117
Premium Gasoline 41 51 335
Diesel 1,220 2,377 4,815 1,044 967 599 1,120
Industrial Fuel Oil 7,946 4,927 4,663 4,181 5,510 4,182 10,486
Kerosene 218 598 131
LPG 1,146 1,904 2,028 1,193 708 584 774
Solvents 17 17
Naphtha 64

175 98 94 73 136 64
Lubes/Additives/Basestock
Heavy Vacuum Gas Oll 188 1,750 924 133
Slop Fuel Ol 147 139 132 155 133 29
Special Fuel Oil

! Feedstock 174 875 an

i Used Lubricating Oil 10 9

}‘L TOTAL 11,322 9,850 13,245 7,263 9,392 6,418 13,118

Source: Department of Energy
B.4 Marketing and Distribution System

The marketing and distribution of refined petroleum products is a relatively simple process.
Initially, the distribution process began with the refinery selling its products to a designated
marketing firm. This, however, is no longer the case, for the three local refineries have their
own marketing arms. These marketing arms sell their products directly to consumers,
government, and retail outiets. The US military bases (prior to 1992), industries, international
consumers, and transportation companies comprise the direct consumers of petroleum.
Petroleum companies usually offer these direct consumers a wide array of price discounts
and rebates, depending on the sales voiume, product, location and potential market.
However, sales to retail outlets are usually on a cash basis, while industrial customers are
normally extended credit terms.
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Table B-11: Petroleum Product Exports (in Thousand Barrels)

l_ 1991 1990 1989 198‘_]_1987 1988 I 1983 mﬂ
ENERGY PRODUCTS 8,229 5,232 3,240 4,434T1 741 2,908 3,359 | 1,347
Avgas
Avturbo 233 499 242 4 187 359
Gasoline/Naphtha 7,658 3,974 2,227 3,521 1,648 2,193 2,426 1,011
Diesel 463 72 8
Fuel Qil 671 1,025 50 669 16 500 171 243
Kerosene 359
LPG 1 2 1 28 44 85
NON-ENERGY PRODUCTS 8 0 3 7 93 21 65 12
Asphalts 0 0
Refinery Process Gas
Solvents 8 86 17 27
Lubes
Greases 3 7 7 4 25 12

Waxes & Petrolatum
Basestocks 13

TOTAL | 8,237 5,232 3,243 4,441 1,834 | 2,929 | 3424 | 1,359

Source: Department of Energy
Note: 0 = less than 500 barrels

Retail outlets for petroleum products are generally classified into three types. These are
i)service stations, ii)filling statlons, and iil)curb pumps.” Service stations refer to petroleum
product outlets with a building and a driveway located on the premises near or abutting a
street or highway, where gasoline, kerosene, diesel, lubricants and any other derivatives
including car care products may be dispensed and sold, and car care services rendered to
motorists and the general pubiic.

Filling stations refer to petroleum retail outlets with a building, driveway and pump isiand.
Its business is generally confined to the saie of gasoline, kerosene, diesel, iubricants and
any of their derivatives. Also included are marine outlets, whether mobile or stationary.

Curb pumps refer to petroieum retail outlets which generally have no separate building and
driveway and offer no other services except to sell gasoline, kerosene, dlesel, lubricants
and any of their derivatives. Filling of the customer's vehicle or a purchaser’s receptacle is
done at the curb side of a road.

"Presidentlal Decree No. 1673, dated January 28, 1980.
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As of November 1991, Caltex had the largest number of retail outlets nationwide at 1,164,
followed by Petron and Shell, with outlets totalling 1,076 and 1,040, respectively (Table B-
12).

Table B-12: Retail Outlets per Company

a)as of January 1989:

Area Petron Caltex Shell Total
Luzon 932 792 675 2,399
Visayas 185 157 254 596
Mindanao 139 240 192 571
TOTAL 1,256 1,189 1,121 3,566

b)as of November 1991:

| A | Pwon | cotm | shen |  Tom

Luzon 700 673 657 2,030
Visayas 210 252 249 o
Mindanao 166 239 134 539

TOTAL 1,076 1,164 1,040 3,280

Source: Energy Regulatory Board
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B.4.1 Market Structure

B.4.1.1 Number of sellers

Presently, there are three firms in the petroleum industry, down from six in
the early 1970’s: i)Caitex Inc. ii) Pilipinas Sheil Petroleum Corporation and
iii)Petron Philippines Corporation.

Caltex Inc. was founded on March 18, 1921 and is currently jointly owned
by Chevron and Texaco, with each owning 50%. For the year 1991, Caitex’s
gross revenues amounted to P27,109 million, representing a 3.2% increase
from the 1990 total. Net income amounted to P1,079 million, an increase of
about 90% over the previous year's figure.

Pilipinas Shell Petroleum Corporation started its operations in the
Philippines in 1914. During that time, it was known as Asiatic Petroleum
Corporation (ASP) and managed the local marketing operations of the
London-based Shell Transport and Trading Co. Ltd.® Currently, Sheil's
major stockholders are Shell Petroleum Company., Ltd. and Insular Life
Assurance Co., Ltd., with percentage of interest amounting to 66.7% and
16.7%, respectively, with the balance split among several other companies.
In 1991, Sheil's gross revenues amounted to P32,490 million, representing
a 42.9% increase from its 1990 figure. In addition, net income dropped from
P886.4 million in 1990 to P770.8 million in 1991, representing a 13% decrease
in earnings.

Petron Philippines Corporation came into existence when the PNOC
acquired Esso Philippines, Inc. in December 21, 1973. With the Esso
acquisition, PNOC became the largest petroleum firm in the country. Since
1977, Petron has led the industry in terms of total saies volume. This trend
continued in 1991 when it registered gross revenues and net income of
P43,496 million and P1,153.5 million, respectively. The former represents a
39.7% increase while the latter exhibits a 32.8% increase from their 1990
figures.

B.4.1.2 Number of buyers

Buyers in the petroleum industry are generally classified into five trade
types. These are i)industrial consumers, ii)resellers, iii)international
consumers, iv)Philippine government and v)(formerly) the US military bases.

The industrial consumers have always accounted for the largest share of
the petroleum industry sales. For the period 1975-1991, their percentage
share of total sales averaged 60.3%. Approximately 91.4% of these sales
were in the form of diesel and fuel oil, largely because these two products
are major inputs of marine engines, power plants and industrial furnaces.
Hence, it is not surprising that among the most petroleum-intensive
industries are power generation, mining, land transport and domestic

S'pilipinas Sheil now ahead of Caltex.” Manila Bulletin. June 2, 1989. p. 25.
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marine. During the first eight months of 1992, these four accounted for
47.4%, 3.3%, 3.4%, and 3.8%, respectively (Table B-13).

Table B-13: Petroleum Product Consumption by Industry
(Percentage share)

INDUSTRY 1992 1981 1980 1969 1988 1987 1980
Cement 1.95% 1.04% 2.03% 3.25% 1.21% 1.02% 6.27%
Sugar 1.77% 1.63% 1.85% 2.06% 2.01% 2.09% 2.18%
Coco & Vegetabie Oil 0.64% 0.56% 0.69% 0.59% 0.62% 0.66% 1.91%
Mining 3.29% 4.02% 4.83% 5.21% 5.59% 5.89% 7.91%
Power Generation 47.42% 42.90% 38.80% 36.25% 36.39% 40.14% 31.83%
Fertilizer 0.26% 0.25% 0.21% 0.19% 0.15% 0.13% 0.92%
Logging/Wood 0.65% 0.86% 0.94% 1.15% 1.37% 1.58% 2.61%
Products
Paper Procesaing 211% 2.03% 1.94% 2.13% 2.23% 2.46% 2.98%
Lube Refining 3.10% 1.21% 1.27% 1.12% 1.29% 1.29% 1.48%
Textile Mills 1.88% 1.89% 1.62% 1.83% 2.05% 2.02% 1.75%
Land Transport 3.39% 4.04% 3.94% 4.06% 4.15% 4.80% 2.89%
Domestic Marine 3.78% 4.34% 3.94% 3.75% 3.30% 3.54% 3.87%
Domestic Aviation 1.43% 1.57% 1.74% 2.01% 217% 2.50% 1.69%
Fishing Trade 3.15% 3.36% 3.05% 3.10% 3.02% 3.05% 1.33%
Glass Manufacturing 0.93% 1.03% 1.05% 1.17% 1.37% 1.45% 1.31%
Steel/Metai/Nickel Proc. 1.92% 2.02% 1.98% 1.92% 1.75% 1.66% 9.98%
Contractors 1.29% 1.48% 1.10% 1.37% 1.05% 1.06% 2.68%
Ceramics 0.32% 0.35% 0.30% 0.34% 0.37% 0.44% 0.38%
Rubber & Tires 0.31% 0.32% 0.34% 0.39% 0.32% 0.41% 0.33%
Chemicals 1.40% 1.42% 1.40% 1.41% 1.99% 1.54% 1.07%
Tobacco 0.25% 0.21% 0.23% 0.21% 0.21% 0.27% 0.17%
Food Processing 3.3™% 3.64% 3.32% 3.24% 3.15% 3.20% 1.17%
All Others 13.27% 13.61% 17.52% 16.99% 18.11% 12.57% 7.24%
Refinery Fuel & Loss 2.09% 6.21% 5.91% 6.28% 6.15% 6.23% 6.12%

I Total industry  100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Source: Department of Energy

*first eight months
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“Resellers" are basically the retail outlets for such products as gasoline,
kerosene, and diesel oil. During the sight-month period, ressllers accounted
for 34.8% of the industry’s total domestic and international sales. Since
1975, resellers account for the second largest percentage share of the
industry’s total sales volume (Tables 3-14 and 3-15).
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Table B-14: Petroleum Sales by Trade Type

Trade Type 1982* 1988 1987 1988 1980 1978
industrial Sales 39,740,996 43,334,510 40,728,457 33,326,107 53,022,849 42,602,441
Resellers 22,922,609 23,097,756 21,670,529 19,056,981 22,443,288 22,961,692
Phil Government 686,930 1,032,990 1,023,514 902,060 1,417,025 1,690,018
U.S. Bases 19,240 366,192 370,484 336,813 15,059 367,455
Int' Sales 2,512,189 2,758,421 3,067,459 2,231,264 2,651,830 1,668,962

Total 65,881,964 70,589,869 66,860,443 55,853,225 79,550,051 69,290,568
Table B-15: Petroleum Sales by Trade Type
(Percentage share)

Trads Type 1992* 1988 1987 1868 1980 1975
Industrial 60.32% 61.39% 60.92% 59.67% 66.65% 61.48%
Sales
Resellers 34.79% 32.72% 32.41% 34.12% 28.21% 33.14%
Phil 1.04% 1.46% 1.53% 1.62% 1.78% 2.44%
Government
U.S. Bases 0.03% 0.52% 0.55% 0.60% 0.02% 0.53%
Int’l Sales 3.81% 391% 4.59% 3.99% 3.33% 2.41%

Total 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%

Source: Depaﬁﬁienl of Energy

*first eight months
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Philippine government, US bases, and International sales account for only
4.9% of the total sales of the industry. Sales to the Philippine government
refer to purchases by government agencies such as the GSIS, PNB, DBP and

others. Not included in this trade type are purchases made by such
government owned and/or controlled organizations as the National Power

Corporation (NPC) and the Philippine Airlines (PAL). These are classified as
industrial consumers and are further categorized as power generation and
domestic avlation, respectively. During the first three quarters of 1992, the
Phillppine government share of total sales stood at 1.0%.

The International customers are now the third largest consumer group in the
Philippines; a typical example includes the sales to international airlines.
With the withdrawal of the US forces in the Philippines, this trade has
surpassed saies to the US miiitary bases. During the first sight months of
1992, international consumers accounted for 3.8% of totai petroleum sales.
The US military base sales dropped from a range of 0.5 to 0.6%, to just
0.03% of total petroleum sales in the country.
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B.4.1.3 Barriers to entry

FAIOMATASK-SNAPPOX-B8.AN

Essentially, there are four barriers to entry in the Philippines petroleum
industry. These four are ileconomies of scale, ii}high capital requirements,
iiijaccess to distribution channels and iv)government regulations.

The first barrier to entry in the petroleum industry is economies of scale.
Due to the government's pricing regulations, there is inadequate price and
product differentiation in the industry. To recover operating expenses,
firms have to increase their sales volume or improve production efficiency.
By expanding sales volume, costs are spread over a larger base, lowering
the average unit cost. For a new firm to enter the industry, it must be able
to process crude oil at an average unit cost approximating that of the
industry’s. In order to achieve this, minimum sales volumes must be met. it
the required sales volume is not met, the company is at a distinct cost
disadvantage relative to existing firms.

The second barrier to entry is high capital requirements. Current
construction cost of a refinery with an initlal capacity of 100,000 bbld is
approximately $750 million. Moreover, it would take approximately five years
to complete construction.

In addition, tirms in the industry have to maintain certain inventory levels
of crude oil and refined petroleum to provide a buffer against any possible
increases in price of crude oil and demand for refined petroleum. Petron’s
average inventory levels for crude oil and refined petroleum stand at about
70 and 35 days, respectively. The former is worth about P3.0 billion, while
the latter amounts to close to P2.5 billion. Moreover, in times of tight crude
oil supply, crude oil and product inventary levels could go up to as high as
120 days.

The third entry barrier is access to distribution channels. For a firm to be
competitive in the industry, it should possess the necessary outlets to
distribute the petroleum products natlonwide. Distribution channels refer to
depots, terminals and bulk plants where petroleum products are stored. In
addition to these, retail outlets are also necessary for the sales of gasoline,
kerosene, LPG and diesel fuel.

The fourth, and possibly the most significant, entry barrier to the petroleum
industry is government regulation. The petroleum industry is a heavily
regulated industry. Almost every aspect of the industry is reguiated, from
the importation of crude oil up to the distribution and eventual sales of the
refined petroleum product.

The government pricing reguilations are considered to be such a significant
barrier to entry due to ERB'’s policy of limiting cost recovery to increases in
the landed cost of crude oil. The basis of the policy is Letters of Instruction
No. 1441, dated November 20, 1984, which states that adjustments in the
OPSF shall cover only increases in crude oil and shall not include any
adjustment for operating and other oil company costs. However, Section 5
provided that the Board of Energy (now the ERB) shall not be precluded in
adjusting/restructuring the domestic petroleum product prices at any time
when necessary in accordance with existing procedures.

B - 21



-

B.4.1.4 Vertical integration

The Philippine petroleum industry is basically integrated, meaning that each
of the three firms have integrated their production, transportation, refining
and marketing activities. Fifteen years ago there were firms, such as Getty
and Arabay, which were purely marketing companies.

B.4.1.5 Horizontal Integration

Among the three firms in the Philippine petroleum industry, Petron is the
most diversified. Purely a petroleum firm in the 1973, it has been
transformed into a total energy company in the 1980's. Among Petron’s
sister companies are PNOC Coal Corporation, PNOC Crude Oil Tankers and
PNOC Marine Corporation. The PNOC Coal Corporation is engaged in coal
mining and exploration, while PNOC Crude Oil Tankers is involved in
overseas shipping, tankage, lighterage, and general transport of goods and
products. Lastly, PNOC Marine Corporation is involved in shipbuilding and
repair.

In terms of diversification in the industry, a close second to Petron is Shell.
Shell's largest sister company is Philippine Petroleum Corporation, which is
the country’s sole manufacturer of lubricating oil basestock. Other
subsidiaries of Pillpinas Shell are Shell Gas and Shell Chemicals
Corporation. The former is a manutacturer and blender of LPG, gaseous
hydrocarbon, oil and petroleum. The latter is a manufacturer, wholesaler
and importer of chemical products, animal health products, pesticides and
fertilizers.

B.4.1.6 Product differentiation

Essentially, there is no product differentlation in the petroleum industry,
except possibly for premium gasoline. This is largely due to the fact that
petroleum products are homogenous. Hence, the performance of the product
(e.g. diesel or fuel oil) is basically the same regardless of brand, since
manufacturing specifications are similar.

However, in 1982 there were efforts to ditferentiate premium gasoline. The
"gasoline war" started in 1982 with Petron’s introduction of REV 2000. Caltex
responded immediately with the introduction of CX-3, claiming that CX-3 can
remove and dissolve sticky engine deposits to bring out its optimum
power.! Four years later, Shell introduced the Spark Aider, which it claimed
provides the car owner a tune-up every time he fills up. However, several
years after its introduction, Sheil was forced to withdraw and reformulate the
Spark Alder because of negative side effects on the car’'s engine. Several
months later, Pilipinas Shell introduced Formula Sheli to the market.

Etforts of the petroleum companies to differentiate gasolines were
accompanied by intensive advertising and promotional campaigns, but were
limited solely to premium gasoline.

*Mahal Kong Pilipinas, "The Petroieum Industry”, The Philippines Best Top 1000 Corporations.

1988. p. 498.
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B.4.1.7 Market Shares

For the year 1991, the market shares of Petron, Caltex, and Shell were
42.3%, 26.1% and 31.6%, respectively. These figures include sales to the
NPC and the Philippine Petroleum Corporation (PPC). Market shares of the
three firms for the last five years have been relatively stable, with no firm
exceeding 43% (Table B-16). In addition, Petron continues to be the market
leader in the industry, followed by Shell and Cailtex.

Table B-16: Market Shares in the Petroleum Industry

ource: Petron
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YEAR PETRON MOBiIL SﬂELI._ CALTEX GETTY OTHERS

1991 42.3% 31.6% 26.1%

1990 42.15 30.6% 27.4%

1989 39.1% 31.4% 29.5%

1988 37.6% 30.1% 32.3%

1987 38.7% 28.8% 32.4%

1986 34.1% 30.5% 33.6% 1.8%

1985 37.7% 28.2% 33.6% 0.5%

1984 39.9% 25.6% 34.0% 0.5%

1983 44.3% 7.4% 21.3% 25.3% 1.7%

1982 40.5% 12.9% 20.5% 24.4% 1.7%

1981 38.2% 13.1% 19.9% 24.1% 4.6%

1980 38.6% 14.5% 16.1% 24.7% 1.6% 4.6%

1979 37.6% 13.4% 17.5% 24.1% 2.8% 4.6%

1978 29.2% 13.7% 19.0% 25.6% 3.4% 9.2%

1977 29.2% 14.2% 17.1% 26.6% 3.5% 9.4%

1976 27.3% 14.0% 18.6% 27.9% 3.8% 8.4%

1975 28.1% 13.5% 17.8% 28.2% 12.4%

1974 24.5% 14.7% 18.5% 31.2% 11.2%
L 1973 28.3% 14.5% 19.2% 28.0% 10.0%

ppines

Since 1984, changes in the market share of the three petroleum companies
have been minimal. For the period 1984-1991, Petron’'s market share
averaged 39.5%, with a standard deviation of 2.65. Shell had an average of
27.1% and a standard deviation of 4.33, while the average market share and
the standard deviation of Caltex were 29.3% and 3.80, respectively.

The relatively stable market shares of the three can be partly explained by

the niches of the petroleum market they cover. For instance, Petron
continues to iead the industry in terms of black products (e.g. fuel oil,
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solvents, asphalts). In 1991, Petron accounted for 51.4% of the fuel oil
market, or a total sales volume of 51.4 million barrels. For the past three
years, Petron’s average share of the fuel oil market stood at 52.2% (Tables
3-17 to 3-19). Petron’s continued dominance of the fuel oif market is largely
due to its ability to service NPC's requirements. NPC alone represents close
to 15% of the total petroleum market. In 1988, Petron supplied 70% of NPC's
requirements, with Shell and Caitex accounting for 16% and 14%,
respectively.

Petron has the highest fuel oil yieid in the Philippine industry. Product yieid
is basically determined by two factors: i)refinery configuration, and ii)crude
oil type. In 1991, Petron processed 37.4x10* bbl of crude oil or close to 44%
of the entire industry’'s production. Sheil and Caitex processed/produced
26.9x10° bbl (31.9%) and 19.7x10* bbl (23.3%) of crude/tuel oil, respectively.
NPC accounted for 57% of Petron’s total fuel oil sales in 1988.

Table B-17: 1989 Market Shares per Product per Company

Petron Shell Caltex
Product % share % share % share
Avgas 100.0% 0.0% 0.0%
Avturbo 44.3% 28.4% 27.3%
Premium Gasoline 32.4% 29.2% 38.3%
Regular Gasoline 28.7% 32.0% 39.3%
Kerosene 32.6% 29.7% 37.7%
Diese! Oil 33.5% 33.1% 33.5%
Fuel Oil 53.0% 29.7% 17.3%
Sub-total Fuels 42.2% 30.7% 27.1%
LPG 32.4% 34.9% 22.7%
Asphaits 95.9% 0.0% 4.1%
Hydro/Solvents 83.1% 16.9% 0.0%
Wax & Petrolatum 100.0% 0.0% 0.0%
Lubricating Olls 22.2% 40.4% 37.5%
Greases 17.9% 40.2% 41.9%
Others 0.0% 100.0% 0.0%
TOTAL 41.8% 30.8% 26.8%

Source: Petron Philippines
* Total may not equal to 100% due to rounding-off
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Table B-18: 1990 Market Shares per Product per Company

Product

Avgas

Avturbo

Premium Gasoline
Regular Gasoline
Kerosene

Diesel Oil

Fuel Qil

Sub-total Fuels
LPG

Asphalts
Hydro/Solvents
Wax & Petrolatum
Lubricating Qils
Greases

Others

TOTAL

Petron Shell Caitex
% share % share % share
100.0% 0.0% 0.0%
56.9% 22.4% 20.6%
31.8% 30.6% 37.7%
31.2% 32.9% 36.0%
33.1% 29.8% 37.1%
38.0% 32.2% 29.8%
52.3% 32.1% 15.6%
43.5% 31.4% 25.2%
35.0% 34.9% 21.4%
99.9% 0.0% 0.1%
78.4% 21.6% 0.0%
100.0% 0.0% 0.0%
24.2% 40.8% 35.1%
18.3% 41.1% 40.6%
0.0% 100.0% 0.0%
43.1% 31.5% 24.9%

Source: Petron Philippines

* Total may not equal to 100% due to rounding-oft
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Table B-19: 1991 Market Shares per Product per Company

Petron Sheill Caltex
L Product % share % share % share
Avgas 100.0% 0.0% 0.0%
Avturbo 56.5% 21.8% 21.7%
Premium Gasoline 31.2% 32.5% 36.3%
Regular Gasoline 32.1% 34.1% 33.8%
Kerosene 33.7% 30.5% 35.9%
Diesel Qil 43.2% 29.9% 26.9%
Fuel Oil 51.4% 34.0% 14.6%
Sub-total Fuels 44.9% 31.5% 23.5%
LPG 34.7% 37.3% 20.0%
Asphalts 99.9% 0.0% 0.1%
Hydro/Solvents 36.4% 49.6% 14.0
Wax & Petrolatum 100.0% 0.0% 0.0%
Lubricating Oils 22.8% 43.8% 33.4%
Greases 18.9% 42.8% 38.3%
Others 0.0% 100.0% 0.0%
TOTAL 44.3% 31.9% 23.3%

“Source: Petron Phillppines

* Total may not equal to 100% due to rounding-off
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Caltex has been the market leader tor the past three years in the sale of
white products (eg. gasoline, LPG and process gas). Caltex has the highest
white product yield among the three petroleum firms; in 1991, gasoline, LPG
and process gas accounted for 24.8% of total refinery production. White
products accounted for only 20.1% and 13.7% of Petron’s and Shell's total
petroleum productions, respectively. Caitex has the largest number of retail
outlets nationwide; in 1991, its market shares in premium and regular
gasolines stood at 36.3% and 33.8%, respectively. For the period 1989-1991,
its market share for the same products averaged 37.4% and 36.4%,
respectively. Caltex has the lowest market share in LPG sales at 23.5%,
compared to Petron and Shell’'s market shares of 34.7% and 37.9%,

respectively.

Caltex leads the industry in kerosene sales, with a market share of 35.9% for
1991. Petron is ahead in the aviation turbo and diesel fuel market, with
shares of 56.5% and 43.2%, respectively. In 1991, close to 40% of Caitex's
and Petron’s refinery production was diesei oli compared to Shell’'s 33%.
Kerosene, avturbo and soivents accounted for 9.3%, 7.5% and 10.9% of
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Shell's, Caltex’s and Petron’s total production, respectively.

In sales of lubricating oils and greases, Pilipinas Shell continues to lead the
industry. This is a highly attractive and unregulated product sector. In 1991,
Shell's market share for greases and lubricating oils stood at 32.8% and
38.3%, respectively.

The primary determinant of market share for gasoline is the number of
service stations the firm has. It is important to note that there is an
extremely large number of gasoline buyers, as such gasoline sales per buyer
are small. In this regard, a number of outlets servers a iarger market area.
For LPG, the primary determinant of market share is the availability of
supply. A firm that intends to lead the LPG market must be able to source
the necessary supply either by importing or producing it. For the past five
years the country has been importing an average of over 1.5 million bbl of
LPG annually (Table B-20).

Table B-20: LPG Imports (in thousand barrels)

Yoar LPG imports
1992* 1,083
1991 2,028
1990 1,904
1989 1,146
1988 1,193
1987 708
1986 584
1985 615
1984 608
1983 876

*as of 3rd quarter

Source: Department of Energy
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For diesel fuel, the important market share determinants are the number of
retail outiets and the number of industrial accounts served by the company.
The latter is included as a determinant because diesel is used not only for
cars but also for industrial engines. Compared to retail sales (reseller),
industrial accounts are relatively few and involive large volumes. Firms that
are able to solicit the greatest number of Industrial accounts are expected
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to lead the diesel oil market. For avturbo, the primary determinant is the
extent to which the company serves the Philippine Airline (PAL), since it is
the largest consumer of avturbo.

Regarding fuel oil, the number of industrial accounts served by the firm and
the extent to which the company supplies NPC are the determinants of share
in the market. For solvents, asphaits and thinners, the number of industrial
accounts served by the firm is the main determinant of market share.

B.5 Product Strategy and Advertising

Various process units are utilized to improve the quality and performance of the firm's
different products. Desuifurization units remove sulfur from the distillation product
streams. Sulfur is removed from the streams because of corrosive and other negative
effects on the catalyst in the reforming process. The reformer upgrades the octane ratings
of gasoline products. These process units are expensive and require a large investment.

Modernization and efficiency improvement programs are required to remain compaetitive.
For exampie, Petron is currently undertaking a $32.2 million modernization and efficiency
program for the BRC. This program is expected to be finished by the end of this year.

Another area of competition is in the sourcing of crude oil. Firms that are able to procure
the most economical crude oil have an advantage over the other firms. ERB uses the
monthly Philippine average landed cost of crude in setting product prices. Currently, Petron
has the lowest average crude oil import cost in the Philippine industry.

Another area of competition in the industry concerns distribution capability. This refers to
the number of depots, bulk plants, terminals and service stations of the firm. This is
extremely crucial since petroleum products are distributed nationwide. Another area of
competition concerns the discounts, credit and equipment the firms provide to different
consumers. For instance, Shell’s fuel pumps and service stations are more sophisticated
than those of the other two companies, a marketing strategy of Shell applied to the gasoline
and diesel fuel market.

The bulk of advertising comes from Sheil and Petron. The primary factor limiting Caltex's
advertising its difficulty justitying petitions for increases in the DOCT with large advertising

expenditures. Advertising and promotional campaigns of the three firms reached their peak
in the early 1980°s, when the three firms attempted to differentiate their premium gasolines.

During that time, quick response by competing companies to promotional gimmicks was
evident. For instance, Caltex immediately introduced CX-3 after Petron’s REV 2000 came
out on the market.

B.6 interaction Among the Firms

There are essentially five forms of interaction among the three firms in the industry:
i)rationalization of supply, ii)consumer exchange, iil)hospitality arrangement, iv)the
processing arrangement between Caltex and Petron, and v)procurement of crude oil supply.
The first form of interaction, rationalization of supply, means that some firms share their
products with another firm when the product is in short supply.

The second form of interaction is consumer exchange. This is due to the fact that the
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Philippine market is largely subdivided, meaning that there are certain areas served solely
by a certain petroleum company. For example, Caltex has a buyer in Masbate, but is well
aware that Petron has a depot in that region which could readily serve the buyer’s demand.
Hence, one option is for Caitex to give that customer to Petron in exchange for another
customer at some future date.

The third form of interaction is referred to as the hospitality arrangement among the firms
in the industry. Under this form of interaction, there is a rationalization of certain depots.
Firms share depots, storage and distribution points in order to reduce storage and
distribution costs. This cost reduction benefits both the consuming public and the
petroleum industry.

The fourth form of interaction existing in the petroleum industry is the processing
arrangement between Caitex and Petron. Under this arrangement, Caltex was allowed up
to 8,500 barrels per day out of BRC's 155,000 barreis per day refining capacity for a
processing fee of $1 per barrel. This processing arrangement lasted for eight years and
ended in 1991,

The fifth form of interaction in the industry is in the procurement of the crude oil supply.
Such form of interaction was very evident in the early 1980's, when the PNOC allocated to
Petron and the two privately-owned companies its crude oil supply. For instance, 24% and
3% of Pilipinas Shell's total crude oil was sourced from PNOC in 1983 and 1984,
respectively. Presently, the three petroleum companies are free to procure their crude oil
from any supplier they wish. These firms are, however, required to report their crude oil
importation transactions to the ERB to ensure that these are undertaken according to
market competitive conditions.

B.7 Performance
B.7.1 Employment

Based on the National Statistics Otfice’s (NSO) 1987 Annual Survey of Manufacturing
Establishments, the total number of persons employed in the local petroleum companies
stood at 2,451, amounting to over P43.5 billion in total salaries and wages. The NSO annual
survey showed that for the period 1973-1987, the total number of persons working in
petroleum refineries increased by 6.8% annually. Total salaries for the same period grew
by 23% annually.

Of the 2,451 persons employed in the different petroleum refineries in 1987, 927 are
managers and supervisors and 1,101 are production workers, while the remaining 423 are
non-production employees engaged in sales, sales delivery, advertising, credit collection,
clerical and routine office functions.

B.72 Financial Accounts

In 1991, the Philippine petroleum industry reported gross revenues amounting to P103,094
million, which represents a 38.7% increase from its 1990 figure. Of the three petroleum
companies, Pllipinas Shell posted the highest growth rate at 42.9%. Closely behind are
Petron and Caitex, with growth rates of 39.7% and 32.4%, respectively.

In terms of net income, the petrolsum industry registered a 28.9% growth in 1991, On a per-
firm basis, Caltex and Petron posted growth rates of 87.8% and 32.8%, respectively, while

FA104OTASK-ORAPPOX-8.FN B-29

s

]/



Pilipinas Shell's net income amounted to P770 million, a contraction of 13.0%. For the same
year, the industry’s total net income stood at P3,003.2 million.
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APPENDIX C:
EXECUTIVE SUMMARY



Cc EXECUTIVE SUMMARY

(o) Purpose of the Report

The U.S. Agency for International Development (AID) Mission in Manila (USAID/Manila) and
AID Office of Energy and Infrastructure have commissioned K&M Engineering and
Consulting Corporation to carry out a study to establish the cost structure and transfer
Pricing for the Philippine Petroleum Industry. The main objectives of this report are: to
determine oil policy guidelines, evaluate the current cost and regulatory conditions, analyze
the capabilities of the oil refinery industry, and identify the present alternative approaches
to the current Philippine oil industry pricing mechanisms. Appendix G describes the tasks
to be performed under this study.

The staffs of the Philippine Office of Energy Affairs (OEA), the Energy Regulatory Board
(ERB), the three refineries and several teams of experts have worked in assembling and
interpreting data pertaining to the overail Petroleum subsector and preliminary resuits have
been presented to the Philippine interested parties, USAID/Manila and representatives of the
World Bank.

The present report outlines: the current characteristics of the Philippine refineries, their
expansion plans, the sources of crude, the sources and markets of refined products, the
cost components, and compares them with some of the subsectors’ regional parameters.
Its scope is included in Tasks 3 and 4 of Appendix G. The findings outlined in this report
will contribute to the completion of future work that will lay the groundwork to model the
economic behavior of the Philippine petroleum refinery and distribution network.

Cc.2 National and Regional Trends Affecting the Philippine Refining industry

The Philippines are increasingly becoming dependent upon Middle Eastern crude oils. The
percentage of Middle Eastern crude in the mix has increased from 63% in 1988 to
approximately 84% in 1991. Middle Eastern crude oils contain a high level of sulfur, and
processing high percentages of Middle Eastern crudes is not compatible with the stated
goal of producing low sulifur diesel and fuel oil products in the Philippines. If low product
sulfur levels become a priority, it will be necessary to either purchase larger amounts of low
sulfur Far Eastern crude (at higher cost) or make a large investment in gas oil and/or heavy
fuel oil desulfurization facilities. Figures for 1992 show that the percentage of Middle
Eastern crudes in the mix is still high at approximately 80%, but there appears to be an
increase in crude purchased from Malaysia.

The current demand for certain products is out of balance with the capabilities of the
Philippine refining industry. It is necessary to import at least 20,000 BPD each of diesel fuel
and intermediate fuel oil, as well as 5,000 BPD of LPG. Conversely, on account of the
relatively low demand for gasoline in the national product mix, the refining industry
produces excess naphtha which is exported to Japan as cracking stock and excess
reformate which is exported as aromatics feedstock and/or gasoline blending stock.

Currently Philippine crude production represents less than five percent of the crude
consumed. One key question in regard to future crude supply for the Philippines is whether
there will be significant Increases in the production of oil offshore of the Philippines. A
recent discovery in the West Linapacan area flowed oil (33 API| Gravity) at 18,868 BPD from
three welis and another discovery off NW Palawan islands known as Shell Malampaya 1
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flowed oil at 12,623 BPD aiong with the presence of large amounts of natural gas. Itis
hoped that this reservoir may hold in excess of 300 million barrels of oil. If the anticipated
300+ million barrels can be proven, then il production in the range of 20,000 to 50,000 BPD
(as a comparison, imports of crude in the first seven months of 1992 were at the rate of
253,000 BPD) may be achievable by 1995. If the initial estimates prove to be accurate, then
the competitive position of the refiners in the Philippines should be enhanced with regard
to crude oil supply and transportation cost.

The situation of the three Philippine refineries, their expansion plans, and their position vis-
a-vis the region are outlined below.

CcJ3 Review of Asia-Pacific Trends

The demand for oil in the Asia-Pacific region is rising faster than for any other region of the
world. The current demand for petroleum products in this region is in the range of 14
million barrels per day (BPD). It is estimated that petroleum product demand will increase
annually by 4% to 6% reaching roughly 16 million BPD by 1995. At the same time, given the
current oil production profile in the region, it appears that dependence on sources of oil
from outside the region will grow. It has been estimated that based on stagnating crude oil
production and rising product demand, it is possible that crude oil imports into the region
may possibly double to 10 million BPD by the year 2000, with consumption at a projected
level of at least 18 million BPD.

Currently, the basic distillation capacity, but more importantly, the conversion capability of
the Asia-Pacific refining industry is inadequate to meet the anticipated product quantity and
quality demand for the region. Conversion capacity represents the capacity of the refinery
processing units which are capable of “converting" crude oil fractions into lighter boiling
ranges or another form such as petroleum coke. It is anticipated that up to 44% of new
refining investments on a worldwide basis will be empioyed in this region. For China and
the Far East areas, the basic refining capacity is sufticient, but the availability of secondary
(conversion and treating) units is inadequate. Japan has a fairly "compiex" (a measurement
of the extent of conversion and upgrading capacity) refining industry, but as in much of
Asia, middle distillate demand cannot be met internally. Basic refining capacity in South
Asia (e.g. India) is insufficient. In Southeast Asia, including Singapors, distillation capacity
is more than adequate, but conversion (i.e. secondary) unit capacity is substantially short
in this region.

At the same time that conversion and treating capacity is inadequate in this part of the
worid, many of the natlons in this regions are placing more stringent quality requirements
on the fuels produced in order to promote a cleaner environment. To accomplish this, the
complexity and flexibility of the Asia-Pacific refining industry will be increased significantly
over the next several years. One example of the emerging trends is the movement toward
unleaded gasoline. It appears that most of the countries of Asia have announced programs
to reduce the levels of lead in gasoline to 0.15 grams per liter, with some promoting an
eventual total phase-out.

In addition to lead reduction, several countries in Asia are following the worldwide trend
toward reformuiated gasoline. As an exampie, Thailand has stated that it is their intention
to reduce the level of aromatics in gasoline from 50% to 35% over the next three years and
to add oxygenates to the gasoiine.
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The trend in diesel fuel quality is toward lower sulfur. It is anticipated that many countries
in the region will impose standards that lower the sulifur in diesel from an average 0.5% in
1990 to 0.3% in 1993 to as low as 0.05% in 1997. It has recently been estimated that
between 2.0 and 2.5 million barrels of refining capacity for the Asia-Pacific region are
currently in the construction, engineering, or planning phases.

C.4 Sheill Tabangao Refinery

The Shell petroleum refinery is located in the Philippine province of Batangas,
approximately 70 miles south of Manila on the island of Luzon. Shell completed
construction at the initial site of this refinery in 1962 with an initial capacity of 26,300 barrels
per day. Since that time, there have been a number of crude distillation capacity additions
and changes, bringing the current capacity to 72,800 barrels per day (BPD).

The Tabangao refinery is a simple hydroskimming refinery which is configured with naphtha
hydrotreating/catalytic reforming for gasoline production and distillate desulfurization
capabilities. This refinery has no conversion capacity.

Shell has undertaken a massive project to essentially construct a new 110,000 BPD refinery
on the site of the existing refinery. This project has been designated as the Shell Tabangao
Asset Renewal (STAR) project, and is scheduled for completion in mid-1994. The first stage
of this project is currently nearing the end of the construction phase and involves the
addition and upgrade of crude oil and products transfer and storage facilities. This project
is referred to as the FIESTA project. The existing refinery will not be dismantled, but instead
will be mothballed. This will provide spare crude oil distillation and processing capacity if
needed in the future.

Butane and/or propane will be transferred to Shell Gas Eastern which maintains a duty-free
zone for the movement of LPG to markets in Hong Kong, Malaysia, Thailand, Saipan, and
Japan. In addition, LPG can be delivered from the SGEI facility as a pressurized liquid in
trucks to the Philippine markets.

A single atmospheric crude distillation tower will be constructed to process all of the
110,000 BPD of crude oil. The tower will be configured to take a naphtha cut overhead and
various middle distillate draw streams which can be recombined prior to desulfurization or

can be sent to intermediate storage. A portion of the atmospheric tower bottoms will be
sent to a thermal cracking (visbreaking) unit for viscosity reduction and mild conversion.

Shell made the decision to abandon the old equipment for a variety of technical and
economic reasons. First of ail, the refinery has a heavy dependence on Far Eastern crudes
which are more expensive and the avallable supply of these crude Is in great demand.
Second, Shell fesls that the existing reflnery is inefficient from the standpoint of energy
consumption, environmental control and working capital requirement. Third, the existing
demand for middle distillate fuels In the Philippines cannot be met by the domestic refining
industry. Therefore, Shell sees a need to provide more middie distillate to the natlonal
marketplace and has configured the new processing scheme accordingly.

The future crude slate is expected to provide a reduced dependence on relatively scarce Far
Eastern crudes. The future crude mix is expected to be composed of 32% Middle Eastern
crude (provides good middie distiliate yields but are high in sulfur) and 8% Far Eastem
crude. The residual stream from Far Eastern crudes can be segregated for sale as a high
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quality cracking stock.

(o] CalTex Batangas

The CalTex petroleum refinery is located in the Philippine province of Batangas,
approximately 60 miles south of Manila on the island of Luzon. CaiTex completed
construction at the initial site of this refinery in 1954 with an initial capacity of 14,700 barrels
per day. Since that time, there have been a number of crude distillation capacity additions
and changes, bringing the current capacity to 70,800 barrels per day (BPD).

The Batangas refinery is a low conversion refinery which includes naphtha hydrotreating,
catalytic reforming, distillate desulfurization, and fluid catalytic cracking. Fluid catalytic
cracking (FCC) is a conversion process which provides a high degree of plant flexibility.

The capacity of CalTex Crude Distillation Unit #2 will be expanded from 36,000 BPD to
50,000 BPD, and will be capabie of handling all anticipated crude types. The total capacity
of the refinery after the crude unit revamp wiil be 82,000 BPD. To handle the increased flow
of naphtha from the expanded distillation capacity, the naphtha hydrotreater will be
expanded from 12,000 to 16,000 BPD. The catalytic reforming unit will be expanded by a
less than proportionate 2,000 BPD to 9,000 BPD. The naphtha handling facilities of this
location will also be expanded to match the additional increment of hydrotreated naphtha
for export. The refinery revamp wiil be completed in 1994,

c.6 Petron Bataan Refinery

The Petron petroleum refinery is located on the Bataan peninsula, approximately 60 miles
south of Manila on the island of Luzon. Standard Vacuum Refining Company (eventually
Mobil) completed construction at the initial site of this refinery in 1960 with an initiai
capacity of 25,000 barrels per day. In 1971, a major plant expansion resuited in an increase
in capacity to 117,000 BPD. In 1973, the Philippine National Oil Company (PNOC) took over
all Esso concerns in the Philippines, and in 1978 the capacity was increased to the current
155,000 BPD. The Petron plant is a low conversion refinery which includes naphtha
hydrotreating, catalytic reforming, distillate desulfurization, and Thermofor.- Catalytic
Cracking (TCC).

Petron indicated that they are planning a project for the construction of an 18,000 BPD Gas
Qil Hydrofiner. It is anticipated that this unit will be operational during the second half of
1994. The new gas oil hydrofiner will provide the capabiiity to achieve 90% desulfurization
of gas oil streams and LCGO from TCC from less expensive crude oils. The unit will be
designed to operate at pressures in the range of 700 to 750 psi to produce a diesel product
with a sulfur level of 0.4 weight %. Excess hydrogen is available from the current reforming
facilities to achieve the proposed level of desulfurization. A project is currently underway
to facilitate the enhanced recovery of LPG. it is anticipated that the production of LPG from
the Petron refinery will increase from 4500 BPD to 5500 BPD.

There is also a study underway to examine the need for additional refining facilities in the
Philippines. Included as part of the study is a determination of the potential for expanding
the current site versus constructing a 100,000 BPD grassroots refinery in Mindanao or
Visayas. It is recognized that the current refining network is iong on gasoline and short on
middle distillate production. Processing options aimed at conversion to middie distillate
are being given strong consideration. Options under consideration inciude visbreaking and
hydrocracking which would require the addition of a hydrogen plant.
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c.7 Analysis of the Philippine Refining Industry

The Philippine refining industry is currently of moderate complexity when compared with
this sector in other Asia-Pacific nations. The refining industries of Australia and Japan have
the highest complexity in the region. However, it is important to note that the complexity
factors for a number of nations including Indonesia, Thailand, Korea, Singapore, and
Thailand will increase significantly as many of the major conversion addition projects are
completed over the next several years. Without the addition of significant residual
conversion capacity, the Philippines will be at a relative disadvantage to many of it's
neighbors with respect to crude purchasing flexibility.

Shell runs the highest proportion of Far Eastern crudes in the mix, and not surprisingly the
Tabangao refinery has the highest landed crude cost of the three refineries. A partial
explanation for the high percentage of Far Eastern crude run at Sheil may be the need to
provide 12,000 barrels of lube feedstock to the PPC Lube Plant. The lowest average crude
cost is maintained by Petron, which corresponds to the significantly higher percentage of
Middle Eastern crude in the refinery input. Petron produces a large amount of fuel oil for
the National Power Company, but the higher sulfur content of the crude mix is not a
problem under present environmental regulations.

The gross refining margin has been calculated as the difference between the average per
barrel refinery proceeds of production and the average cost of a landed crude oil barrel.
This figure ranges from $2.74 per barrel at Shell to $5.71 per barrel at CalTex. As expected,
the gross operating margin increases as the complexity and flexibility of the reflnery
increases.

After taking all known costs into account and estimating those not accurately known, a
projection of the per barrel operating cost was provided. The estimated operating cost
ranged from $1.31 per barrel at Shell to $2.23 per barrel at CalTex. Typical per barrel
operating costs for North America would be in the range of $2.70 to $2.90 per barrel. It
should be noted that North American refineries are typically more complex, and therefore
should have higher operating costs. Recent information indicates that the operating cost
for Singapore refineries are in the range of $1.50 or so per barrel. Given all of this, the
operating cost structure of the Philippine refining industry appears to be within expected
ranges.

By subtracting estimated per barrel operating expense from the gross operating margin,
refinery operating margins were projected. The weighted average cash margin for the
Philippine refining industry as caiculated here Is $2.08 per barrel. Based on this analysis,
the refinery operating margins for the three Phillippine refineries appear to be favorable
within the range expected for plants of this complexity.

cs lity to Meet Future Product Quality and Demand Requirements

Over recent history, refinery capacity in the Philippines has greatly exceeded the demand
for product, while production levels have typically been lower than product demand. In
conclusion, the Philippine Refining industry has sufficient distillation capacity to balance
the physical amount of petroleum consumed in the form of product. However, on account
of the lack of sufficient conversion capacity and local product demand patterns, the industry
cannot produce the appropriate state of products.
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Projecting out to 1995, gasoline blending material should still be in excess, while the gap
between diesel production and diesel demand may close somewhat on account of the STAR
expansion project. LPG and fuel oil will most likely be in short supply, while the supply of
jet fuel and kerosene should be ciose to balancing the demand.

In regard to product quality, there should be no problem providing unleaded gasoline in
sufficient quantities to satisfy the marketplace. Because of the excess of reformer capacity
and naphtha feedstock in the Philippines, octane requirements can easily be met. However,
it should be noted that the unieaded gasoline will primarily be blended using high octane
reformate and cracked naphtha streams which contain high concentrations of aromatics.
The unieaded gasolines produced in the Philippines could easily exceed aromatics levels
of 50%. A clear environmental trend in other parts of the world which is beginning to
receive consideration in Asia (e.g. Thailand) is the reduction of aromatics levels in gasoline
to the range of 25% to 30%. It does not appear that the anticipated projected processing
configuration of the Philippine refining industry for 1995 will have the flexibility to
accomplish a meaningful reduction in gasoline aromatics content.

Information obtained from the Philippine Office of Energy Affairs (OEA) projects the required
diesel sulfur level decreasing from 0.8% in January 1993 to 0.6% in January 1994 to 0.4%
in January 1996 to 0.25% in January 1997. It is anticipated that Shell will be able to produce
diesel fuel with sulfur in the range of 0.25% to 0.3% when the STAR project is completed.
Currently, Petron blends surplus kerosene and jet fuel to diesel to produce a low suifur
(0.5%) grade diesel which has a color advantage and is sold primarily to Metro Manila
Transport. The remaining diesel fuel has a sulfur level of 0.9% and is sold primarily to
industrial users. After the addition of a new gas oil hydrofiner, Petron expects to produce
diesel fuel with 0.4% sulfur. Additional modificatlons would be required to produce 0.25%
sulfur diesel. CalTex indicates that after the reforming capacity is expanded, enough
hydrogen will be available to produce diesel with a sulfur level of 0.6%. In order to produce
diesel fuel with lower sulfur levels, it will be necessary to purchase more Far Eastern crudes
or modify the refinery.

After the completion of the STAR project, Shell will be in a position to provide heavy fuel
oil with sulfur levels in the 2.0 to 2.5 weight % range on account of the partial
desulfurization achieved in the thermal processing unit. As indicated previously, neither
Petron or CalTex will be in a position to produce heavy fuel oils with sulfur ievels below the
range of 3.0 to 3.5 weight % with the current crude slate. As the sulfur requirements for fuel
oil are lowered, a correspondingly higher proportion of Far Eastern (i.e. iow sulfur) crude
will need to be added to the crude siate. Currently, light low sulfur Far Eastern crudes carry
a price premium of $3 to $4 per barrel over Middie Eastern crude. In addition, trends toward
increased oil demand in Asia along with the movement toward internal refining of domestic
crudes and exporting of products from Malaysia and Indonesia may serve to make Far
Eastern crudes harder to obtain and more expensive. Two wild cards in this situation are
the potentially large discoveries of oil in the Spratly islands area and offshore Philippines.

An open letter was published, in August of 1992, in one of the local newspapers, from the
presidents of the Philippine refining companies regarding the potential for environmental
regulation to necessitate 0.3% suifur leveis in fuel oil. The implementation of such
regulations would require either a huge increase In the percentage of Far Eastern crude in
the mix or a large investment in residual desulfurization facilities, costing an estimated 250
to 500 million U.S. dollars. The economic impact of running high percentages of light sweet
Far Eastern crude oiis, given the current premium pricing, would be huge.
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In conclusion, the Philippine refining industry has sufficient distillation capacity to balance
the physical amount of petroleum consumed in the form of product. However, on account
of the lack of sufficient conversion capacity and the local product demand patterns, the
industry is not in a position to produce the appropriate slate of products. This situation
should improve with the numerous upgrading and expansion projects currently underway.
However, it is anticipated that there will continue to be shortages of certain products in the
future, specifically diesel fuel and LPG. Finally, based on current plans, the Philippine
refining industry would be almost totally dependent on light sweet Far Eastern crude oils
for the production of low sulfur heavy fuel oils. A review of trends in the Asia-Pacific region
results in the conclusion that Far Eastern crudes may be both more difficult to obtain and
more expensive in the future.
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Figure VHI-2
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Figure VIli-3
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Table IX-1
Caltex Distribution Costs and Recovery
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Shell Distribution Costs and Recovery
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Figure IX-1
RECOVERY OF DISTRIBUTION COSTS
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Figure Xi-3

LPG TAXES & PRICES - US¥/GALLON
RANKED BY PRICE
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REGULAR GASOLINE TAXES & PRICES - US¥/GALLON
RANKED BY PRICE

Figure Xil-4
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Figure XII-5

PREMIUM GASOLINE TAXES & PRICES - US$/GALLON
RANKED BY PRICE
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Figure XI-6

DIESEL TAXES - & PRICES - USS/GALLON
RANKED BY PRICE
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JET FUEL TAXES & PRICES - US$/GALLON
RANKED BY PRICE
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Figure Xii-8

KEROSENE TAXES & PRICES - USS/GALLON
RANKED BY PRICE
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Figure XIi-9

HEAVY FUEL TAXES & PRICES - USY/BARREL

RANKED BY PRICE
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APPENDIX E:
OFFICE OF ENERGY AND INFRASTRUCTURE



The Offlce of Eaergy and Infrastructure

ﬂuAmwameeW:omudMNMpun-mhdy
iraportant role ia providing innovatdve approaches 10 smiving (e condnuing ensrgy orisis (n developing countries.
Three problems drive the Office’ smmﬁwmduymuwmw
by a lack of energy, meumﬂmmﬂnﬂmﬂnmm:udwm
especially in the electricity sector: wnd growing energy-related savironmental treaty, incindiag global climate change,
acid nin. and arben zir pollution,

To address thess poblems, the Office of Baeryy aad Infrasyucture leversges flaancial resowrces of
multilaceral development banks such a8 The World Bk md the inserAmerican Development Bank, the privass
sector, and bilaeral donors m incresss energy efficiency md sxpand energy suppliss. enbance the rols of priva
power, memwwmmum These approaches include
improving power sector iavestment planning (Tleast-comt® plasaing) aad encouragiag the sppiication of cleaner

scr participation |8 1be power sectoe and & wide-ranging wxining program alwo hefp ©0 build the instinnicoal
infrastructire necessary 1 nmiain cost-effective, relisbio, sad eavironmentally-sound soergy systems inegral )0
brosd-based economic growtL

Much of the Office’s stratagic focus ias sndcipaed snd suppors receatly-enacied congmesional legislation
directing the Offics aad A.LD. (0 endertaies 2 “Global Warming initiarive” 0 mitigaee e increasing contridution
of ey developing countries 10 preenhouss gas emissions. This srasegy iacindes expsadiag least-cost plaanieg
sceivities w0 incarporats additional coentries sad eavironmentsl concerase, cresting support for feanbility stodies
in renowablo and cleaser foesil energy lachnologies thae foces on sim-apecific commercial spplicacions. lmching
1 multilmersl giobal energy efficiency inidatve. sad improviag the training of host counyy nationals snd overseas
ALD, staff in arcas of energy et can help 10 rednce expecwd global warming and other enviroamental problems.

mmmupmmwumm promoting tecAnology

invesment oppormmtities, techaoiogies, sad srvices et bave 2 positive impact on e eavircament and e
approprias for developing comtries:  Yentwe Promotion 1 mcoursge the involvement of the U.S. privata sector:
wmummw:mmammmum
changes 10 provide matket incentives for envircamentally beoeficial mchnologies.

To perme theas activities, the Offics of Eaergy snd [nfrastrecoare implesaents he following seven projecis:
(1) Biomass Eaergy Syweens and Techaology Project (BESTY, (2) The Renswabls Eoergy Applications and Training

Project (REATY: (3) Tha Privass Sector Energy Development Projoct (PSEDY: (4) The Eaergy Traiming Project
- (BTPYX (5) The Eaargy Techaoiogy innovetion Project (ETIPX: (6) The Global Energy and Environmental Managment

(GLEEMY snd (7) Tte Energy Eflicisncy Project (EEP).

‘The Offics of Esergy snd [nfrasemcans helns set enargy policy direction for the Agoncy, making ifs projects
availabls 10 ment gensric Acexis (such a3 tralning), sad rexponding fo short-ierm oends of ALD.’s Geld offices ia
assisted couneries.

mwmuo&uamammumumu
oar Program Plan, which can be requesied Dy contacting -

Offics of Baergy sad Infastrucomn

Washingoa, D.C. 20533-1810
Teak (703) 8754052
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