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Executive Summary _

Shown below m Figure ES-lls an overview of the downstream petroleum sector mcludmg the
major activIties performed and the enterpnses that perform them These Will be discussed m the
sectIons that follow

RomanIa IS well mto the transItIon from a strIct socialIstic command-and-control system to a
capitalIstIc, free-market economy The government-owned downstream petroleum sector IS one
legacy of the pnor system that must be restructured and pnvatlZed to proceed With thiS transItIon

To cure these problems, fundamental and rad1cal change are necessary The government's
mvolvement m the sector needs to be relaxed, pnces must be pemutted to respond to market
conditIons, and capacity and employment must be ratIonalIZed Only then can the sector be
restored to profitablhty and subslmes ehmrnated Followmg that the sector Will be able to
generate mvestment capital and use It productIvely

ES-1Romania Downstream Petroleum Restructunng ProJecl- Final Report

To faclhtate thiS restructunng and ratIonahzatIon process, and provide support to the efforts of
the World Bank to fund a loan for the cntlcal mvestments necessary, the Umted States Agency
for International Development (USAID) IS provldmg assistance to the Government of Romania
under the Energy Restrueturmg and Regulatory Reform zn Central and Eastern Europe and the
BaInes program Bechtel InternatIonal, Inc IS the pnme contractor and lInplementor of thIs
USAID assistance program ill the performance of tlus RomanIa Downstream Petroleum
Restructunng Project task Bechtel was asSiSted by U S subcontractors Arthur Andersen of
Houston, Texas and illtratech of McLean, Vrrgmla In Romania, the Team was asSisted by
subcontractors Energy ConsultIng S R L and Infochem Members of the USAJD and World
Bank staffs m Bucharest and Wasmngton DC prOVided valuable mput m the executIOn of tlus
study

Romama's downstream petroleum sector has many harmful mstortlOns caused by the vestIges of
central planmng and contlnumg government mterventlOn Romaman consumers are paymg
excessive pnces for refmed products, Romaman 011 producers are recelvmg low pnces for therr
011, and the Romaman government IS bemg depnved of an lInportant source of tax revenues All
of these dIstortions perpetuate an mefficlent sector that IS burdened by structural overcapacity
and excessive employment

7/16/97341 PMldl1ll \97-4578\4578cOO1 doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ES·2

PEco

Products Distribution
and Marketing

~-=- Te,rmnalsIDepolS ~mii
Rail ~Reta:II lIes

Products Transportation

AsTRA l'ETROTRANS
DAflMANESTI
PETROSLUB
STEAUARoMANA
VEGA

fr fr fr

ExecutIVe Summary

RefinIng

Downstream Petroleum Sector
Manufacturing

Complexes

ARPEctllM
PEmOBRAZl
PETROMIDIA
PETROTEL
RAFO

Rail

CONPET

Pipeline

Romania Downstream Petroleum Restruetunng Project - Rnal Report

011 Tran portabon

Planning and Control

Government Agencies l--------------------

Crude 011 Supply

Oil Imports

Domestic 011 Production

Figure ES·1

Overall, the Romaman economy has been projected to contmue to grow, at a pace somewhat
above current levels We have projected Gross Domestic Product (GDP) to grow at a compound
rate of 4 0% for the next 10 years

The petroleum demand proJections, shown m FIgure ES-2, assume modest growth In real 011
pnces, averaging $1 50 per metnc ton annually over the penod, excludmg inflatIon Based on
annual econOmIC growth of 4 0%, refined products demand IS projected to grow at a rate of 3 0%

ES 11 DEMAND AND PRICES

Demand for refined products, petrocheIDlcals, and lubncants forms the basiS of our analysIs of
reqwred capaCIty over the next 10 years RequIred capacIty, In turn, serves as the basIS for
assessing how much of the eXisting capaCIty w111 be needed and how much IS redundant and
should be closed Where eXistIng capaCIty IS hIgher than demand, and such conditions are lIkely
to continue, excess capaCIty must be shut down so that the sector can be made econormcally
vIable and effiCient

7/161971 34 PMldl1ll \97-4571l\4578COO1 doc

In all of our analyses, we have delIberately tIlted the demand forecasts toward the higher end of
the range of expected outcomes In thIs way, we have sought to ensure that excess capacity 10 the
downstream sector could be VIewed In lIght of favorable condItions that IDlght reasonably_be
expected to occur ThIs InlmIDlZeS the nsk that any shutdown recommendations wIll be
premature We beheve that the shutdowns recommended herem are premIsed on reasonable
expectations about future demand and, therefore, capacity requIrements
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Executive Summary

per year through 2000 and 2 7% thereafter through 2005, nsmg from 148 rrullIOn metrIc tons
(MMT) 10 1995 to 197 MMT by 2005

WIth10 categones of refmed products, growth IS expected to be hIgher for lIghter products WIth
motor gasolmes growmg rapIdly at 4 5% per year and diesel grow1Og robustly at 4 0% per year
Growth IS expected to be lower for heavIer products, such as fuel 011 (which grows at Just 1 0%),
that are used pnmanly to fuel 10dustnal and power plants Because of envrronmentalissues, the
sulfur content 10 dtesel and fuel OllIS expected to dechne rapIdly through dtsplacement by
low-sulfur products Overall, clean fuels are projected to nse from 43% of the overall fuels nux
In 1995 to 48% by 2005

Petrochenucal demand IS also projected to grow rapIdly, ns10g 4 6% annually over the lO-year
penod, mcludmg exports In the domestIc market, petrochemIcal demand IS expected to soar,
nsmg 6 0% annually over the 10-year penod, reflect10g expectatIons that RomanIan consumptIOn
wIll move closer to that of the European Commumty 10 Items such as plastIc and rubber
products, synthetIc yarns and fibers, etc The export market, consIstmg of regIOnal econonues
that are growmg less rapIdly, IS expected to grow at 33% annually over the lO-year penod In
RomanIa, the major petrochemIcal products 10cludmg polyethylene, polypropylene and
acrylomtnle, are prOjected to grow 4 4%, 4 1% and 36%, respectIvely, per annum over the
lO-year penod
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ES 12 MANUFACTURING

Executive Summary

The manufactunng sub-sector Includes refinenes, petrocheIDlcal plants and lubncants operatIons,
which are Integrated Into large manufacturmg complexes The most Important conSideratIOn IS
structural overcapacity In refimng Lesser Issues Involve technological obsolescence at umts
wIthIn the petrochemIcal plants and at all of the lubncants umts

In all cases, mternatlonal market-based, dIstance-cInven transportation costs were mcluded m our
determmatlons Instead of the regulated tariffs apphed In Romama. Such cost-based transportatlon
expenses were apphed based upon actual dIstances to and from the refinenes and Import/export
POInts to ensure that these Important factors were conSidered mour conclUSIOns

ES-4Romania Downstream Petroleum Restructunng Project - Final Report

Refmed products pnces are projected to grow at modest real rates over the IO-year penod,
averagmg I 5% for motor gasolme, 1 8% for dIesel and 0 7% for fuel 011 Petrochemlcal pnces,
which vary widely on a cycllcal basiS, were not projected for modehng purposes, but Instead
were assumed to remam constant at 1995 levels over the entire lO-year penod As shown m
subsequent sectlons, those petrochemIcal pnces are relatlvely hIgher than can be expected In

most future years, however, the use of abnormal pnces has no Important Impact on our
conclusIOns about closure of one plant versus another

ES 121 EconomIc BenefIts of Our RecommendatIons

Under RomanIa's controlled pnces, the downstream sector appears to be profitable but, m fact,
manufactunng alone IS lOSIng almost $1 0 mIllIon per day, a total of $305 mIllIon per year when
market pnces are conSIdered Market-pnced econOIDlC results for the sector are difficult to
obtaIn as all reported results are heavIly dIstorted by cross-subsIdIes Into and out of the sector
and between members wIthIn the sector Table ES-I shows our constructIOn of the econOIll1C
loss for manufactunng based on market pnces for thiS Important part of the sector Because all
data were not avaIlable on a consistent basiS, the results had to be estlmated USIng a combInation

It IS Important to note that m all of our analysIs of the manufactunng complexes, the pnces for
crude 011, refined products and petrocheIDlcals are based upon market pncmg rather than the current
regulated pncmg By applymg market pnces to domestlc purchases and sales, as well as Imports
and exports, It IS pOSSible to obtam a clear view of the relative econoIDlc attractiveness of
manufactunng products for domestlc use or export versus Importing Market pnces are better tools
than regulated pnces m evaluatlng econOIDlC vlablhty and were apphed m valumg feedstock supply,
product sales, and exports WhIle we used prOjected future pnces In our analySIS, hIstoncally pnce
forecasts have not been rellable because of actlons taken by the Orgamzatlon of Petroleum
Exporting Countnes (OPEC) We do not need to predIct future pnces accurately to assess the
performance of enterpnses whose results are all pnced usmg the same assumptlons The absolute
level ofmarket pnces Will change With market condltlons, however, such changes have very hIDlted
Impact on the conclUSions about ret31mng or shuttmg down one plant versus another

7/1619710 16 AMldlllll974578\4578cOO1 doc
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Executive Summary

of 1994 and 1995 data obtaIned from a vanety of sources The net result IS not exact, but the
order of magnItude of the loss IS correct for IllustratIve purposes

(3) Petrochemtcals products used In the domestIc market m 1995 were sold at pnces whtch, on
average were 36% lower than the $790 per ton mtematIonal pnce On the 193 000 tons sold,
the petrochemtcal sub-sector subsldtzed other mdusmes at a total cost of $55 mtllion, net

Table ES-1
Current Economic Loss from Manufacturing

10 Refining Complexes - 1994/1995 Data

ES-SRomanIa Downstream Petroleum Restructunng Project - Final Report

$MJlbons

Reported "Operatmg Profits" from Manufactunng 139

Ehmmate SubsIdies Reflected m the Operatmg Profits above

DomestIc Crude 011 Purchased Below Market (1) (269)
Refined Products Sold Above Market (2) (230)
Petrocheoocals Sold Below Market to Others (3) 55

Total Net SubSidies (444)

Real Annual Economic Loss from Manufactunng (305)

(1) In late 1995 the market pnce of Imported crode 011 debvered m RomanIa had a cost of
$134 per ton as compared WIth the $92 per ton pmd to Petrom TIns represents a $42 per
ton subsIdy from Petrom to the refiners on an annual volume of 6 5 mtllion tons of
domestIc erode OIl, a total of $269 muhon per year

(2) Refinery gate pnces of $162 per ton charged by the refiners In 1995 were approxllnate1y
12% htgher on average than mtematIonal pnces On the 11 8 mtlhon tons of refined
product sold 1D the domestIc market thts represents a subSIdy from consumers to the
refiners of a total of $230 mtllion per year

The $305 rmlhon annual econOIDlC loss from manufactunng results from two major mterrelated
factors

• The manufactunng sub-sector IS plagued With huge overcapacIty In refimng 10
plants operate when SIX would meet domestic demand TIns leads to massive
chs-econormes, for example

(a) Excess employment IS very lugh The 10 plants employ 37,700 people when
only 12,900 employees and contract workers could meet the needs By
contmumg to employ 24,800 excess people m the workforce at an annual
average cost of wages and benefits totalmg $3,076 per person, a cost of $76
mtlllOn per year IS mcurred, contnbutmg to the sector's real econOmlC loss

(b) To keep all 10 plants operatIng, the refinenes process too much crude oIl, a total
of 18 MMT of crude 011 when 10 MMT would produce better results The extra
crude OlliS cycled mto the refinenes from Imports and Virtually all products are
then exported, an actIVIty wluch conclUSIvely produces losses, which we estImate

7/161971016 AlNdllII\97-4S78\4578c001 doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ExecutIVe Summary

at $20 per ton on the extra 8 MMT Thts represents an aVOIdable loss of $160
rntlhon per year

(c) MaIntenance, utIhtIes, Insurance, and taxes are Incurred on the four unneeded
plant complexes, an aVOIdable cost of $85 ml1hon per year

$ MIllIons

Calculated EconomIc Loss of 10 Mannfactunng Complexes (305)

Improvements Estunated m (a) through (e) above

Ehmmate unnecessary labor 76

Ehmmate excess erode runs that produce losses 160

Mamtenance, utilitIes, msurance, etc. on four unneeded plants 85

Ehmmate excess fuel use and product losses m manufactunng 130

Total IdentIfied Improvements (a) through (e) 451

Other -®
Total of All Improvements 447

Expected OperatIng Profit WIth SIX Manufactunng Complexes 142

• The eXIstIng plants are operated very Inefflcently

(d) The operatIng practIces used are based upon unchangIng (set-It-and-forget-It)
operatIng paradIgms whtch sub-optImIze product yIelds and contnbute to
excessIve destructIon of products through fuel use and loss In manufactunng
We estImate that the costs In substandard yIelds (product gIveaways) and
excessIve hydrocarbon losses (or unaccounted-for-Iosses) total at least $130
mIllIon per year TIns sIgmficantly contnbutes to the sector's real econOmIC loss

(e) To pay for crude 011, the refinenes engage In costly barter arrangements whIch
destroy value through transportatIon and uneconOmIC pncIng The costs of these
practIces are Included In Item (b) above The foreIgn currency costs of barter
arrangements are dIscussed In subsequent sections

The substantIatIon of the estImates shown above IS demonstrated In the hIghly sophIstIcated
econonnc models presented In the subsequent sections of thIS report The pOSSIble Improvements
are detaIled In Table ES-2

Es-6RomanIa Downstream Petroleum Restruclunng PrOJecl- Final Report

Table ES-2
PotentIal Annual ProfIts After CapacIty ReductIons

With Rationalization and Improvements In Operating PractIces USing Market Prices
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Executive Summary

Once a rationahzanon plan IS Implemented and true econonnc operatIng profits nse from a loss
of $305 nulhon per year to a profit of $142 nnllIon per year, the SIX remammg manufactunng
complexes WIll have a pOSItive NPV of $1 2 bl1hon over 20 years, fully $3 9 btlhon more value
than the sector has under current pohcles and practIces

Based upon a net loss of $305 rrulhon per year, the Net Present Value (NPV) of the
manufactunng complexes negatIve $2 7 bIlhon, usmg a 10% dIscount rate and 20 years of net
cash flows The assets used m manufactunng represent a major mvestment for the natiOn TheIr
NPV IS unknown, but the current replacement cost would hkely exceed $10 bilhon Certamly,
these facIhties would not be rebuIlt at such a lugh capacIty and clearly only usmg newer
technology However, thIS figure gIves an mdicatIOn of the value of assets that are bemg
deployed WIth no econonuc returns and, m fact WIth extraordInary destruction of value

In additIon to the gams m profitabIhty of thIS downstream sector, Table ES-1 shows that usmg
market-based pnces the upstream sector would receIve $269 nnlbon more per year to use m
explonng, developmg and producmg crude oIl to reduce the natIon's dependency on Imports The
econonuc value of reduced Imports has an NPV of $4 8 billIon over the next 20 years Table ES-l
also shows that eIther (1) consumers would enJoy lower pnces of $175 nulhon (net) per year or
(2) alternatively, the government could Impose eXCIse taxes to fund other VItal natiOnal mterests
such as restoratiOn and expanSIon of the nanon' s hIghways, roads and mass tranSIt systems

ES7Romama Downstream Petroleum Restructunng Project - Rna! Report

ES 122 Foreign Currency Implications

The recommended ranonalizatIon offers Important opportumties to dramancally reduce
Romama's foreIgn currency reqUirements for Importing crude 011 and refined products Over
nme, the reducnons In producnon can reduce these reqUIrements by more than half, savmg on a
NPV basIS more than $2 4 bl1hon over 20 years The detaIled calculanons are very lengthy and
are not reproduced here A sImphfied representanon of the most unportant Impacts IS presented
In Section 2 and IS summarIZed m Table ES-3 below

7/161971016 AMldlVl \97-4578\4578cOO1 doc
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ExecutIVe Summary

There are exceptIonal benefits to the Government of Romania the petroleum sector and to
customers m ImplementIng the recommendatIons reflected m thIS report

Table ES·3
Foreign Currency Costs

$ Millions, USing Market Prrces

(1) All amounts exclude capital mvestments In the manufactunng complexes and any costs other than hydrocarbons used
In the sector 011 pnces based on 1995 levels, nsmg $150 per annum thereafter Net exports ofpetrochemcals are
also excluded but would be the same under both scenanos

(2) Represents 10 refinenes operattng and lDlbal processIng of 18 MMT of crude 011, nSIng WIth demand
(3) Pnmanly represents new domesnc 011 suppbes discovered by releasmg the $269 mtlbon per annum subsidy by Petrom

to the refimng sub-sector Excludes the four closed refinenes and assumes no barter processmg IS performed

Es-3Romania Downstream Petroleum Restruclunng Pro)ect- Final Report

Demand growth over the foreseeable future will not be enough to make the operatIon of 10
refinenes profitable Unless refmmg capaCIty IS ratIonalIZed, these problems WIll contInue for
more than a decade or longer RomanIa's demand for refined products, even WIth rapid growth,
can be readIly met by reducmg operatmg plants from five to three large refinenes and from five
to three small refinenes Mer extenSive analySiS, based on quantitative and qualItatIve factors,

7/16/9710 16 AMIdlln \97-4578\4578cOO1 doc

ES 123 RefiRing

In the refimng sub-sector, the eXistIng capacity IS 33 million metric tonnes (MMT), which IS
almost twIce the amount reqUired to econoffilcally meet demand over the next 10 years, even
after assuffilng robust growth In consumer demand DespIte the excess capacIty, alII0 of the
refinenes are operatIng, leadmg to wasted resources and destructIon of badly needed capital
WIth 10 refinenes operatmg, our analysIs above shows that under market-based pncmg,
Romania's refillIng mdustry IS losmg enormous amounts of money, on the order of $300 tmlhon
per year These losses are hidden through a vanety of large subSIdIes from producers and from
consumers, but are nonetheless very real As shown above, we estnnate the total subSIdIes to be
$444 IDllllOn annually, of whIch over half is prOVIded by below-market pnces to Petrom The
rest of the subSIdy IS prOVIded by above-market pnces charged to consumers These annual
subSIdies work out to $12,000 per year for each employee m the entrre petroleum manufacturmg
sub-sector, about four tImes the average wage costs of an employee These massive subSIdIes are
not bemg used to strengthen the refiners, but are bemg wsslpated through mefficiency and waste,
leavmg the refmers unable to afford needed mvestment to Improve operations and clean up the
enVIronment

Annual Cost (1)
1995 2000 2005 NPV

Current Costs Under EXIstIng Operatmg PractIces (2) 985 1,213 1,635 10,825

ReductIon Under the Proposed Ranonahzanon (3) (16) (378) (595) (2,439)

Costs Under Our Ranonahzanon Recommendanons (3) 969 895 1,040 8,386
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executIVe Summary

we have concluded two large and two small refinenes should be permanently shut down and
decormmssIOned

Lastly, essentIal benefits of the capaCIty ratIonalIzatIon are denved from fixed-cost savmgs whIch
are only realIzable upon plant closure If suspenSIon were employed, staff reductIons and other

In assessIng the vIabIlIty of retaImng eXIstIng refimng capaCIty, rather than redUCing It, we
conSIdered the potentIal econonnc consequences of USing the surplus refimng capacIty to Support
the export market If such export trade were pOSSIble on an econonnc basIS, the surplus refinery
capaCIty could be utIlIzed m that way The results were conclusIve Export trade IS Just not
econOIll1C on a sustamed baSIS

ES-9Romania Downstream Petroleum Restruclunng ProJect- Rnal Report

The problem WIth export markets m the MedIterranean IS that they serve as a market of "last
resort" for Incremental balancmg of markets In the Mediterranean market many regional
refiners dIspose of surplus products that they do not sell In therr home markets Those sellers
have no other vIable market alternatIves and the buyers of theIr products obtam low pnces
because of excess supply No refiner can profit by ImportIng oil and exportIng refined products
In the MedIterranean Our analysIs shows thatJust the spread between the pnce of crude 011 and
the pnce of refined products IS negatIve m the MedIterranean market and has been so for many
years Under these condItlons and USing market crude pnces, the value of all of the refined
products made by the RomanIan refinenes would be 10% lower than the cost of ImportIng the
crude oil alone ThIS huge loss would be made even larger by addIng In the vanable and fixed
costs of operating the refinenes

We analyzed each RomanIan refinery and deternnned that none of them, Including PetrormdIa,
can aVOId losses by serving export markets on a sustamed basIS OccasIOnally, there are bnef
opportumtIes to capItalIze on aberrant market conditIons and earn a profit on a smgle shIpload of
011 or partIally refined products In the Black Sea These temporary opportumtIes WIll be rare and
cannot make RomanIa's surplus capaCIty econonncally VIable

Our analysIs confirms that suspenSIon or "mothballIng" of refinenes would not be enough The
refinenes must be deCOmmISSIOned through eIther sale (In whole or In part) or through scrappmg
of eqUIpment, or some combmatlOn of both SuspenSIon would SImply be too expenSIve and the
ongomg costs to keep plants suspended would be borne WIthout any assurance that the refinenes
could be brought back on hne We also concluded that any long-term needs for future additIons
to capacIty can be more economIcally achIeved through future expanSIOn of the remaImng
refinenes than through potentIal reactivatIon of surplus plants

The eXIstence of any suspended plants would e1lIlllnate the mterest of potentIal mvestors In the
remaImng VIable refinenes Potential Investors WIll qUIckly recognIZe that a healthy Industry can
only eXIst If supply and demand are In balance They will not lOvest If there IS a loommg threat
that thIS dehcate balance can qUIckly be disturbed by Introducmg a suspended plant mto the
marketplace
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ExecutIVe Summary

cost savIngs would be unlIkely to occur at the necessary levels and the sIgnIficant benefits of
downslZmg would not be realIzed These reasons form a compelhng case m favor of permanent
downslzmg of the refimng Industry through decommIssIOnIng of surplus plants

In summary, the refinery sector can be charactenzed by the followmg key Issues

• The refinenes currently operate at a sIgmficant real econorruc loss

• Excess capaCIty of refinenes cannot be absorbed by demand growth

• Importmg crode 011 for productton of fuel oll or re-export of product IS
fundamentally uneconorruc

• The excess refmery capaCIty must be decomrrussloned

A tnmmed-down refinmg sub-sector WIll be much more effiCient and profitable, despIte the
Inevitable allowance of producer pnces nsmg and consumer pnces fallIng to market levels An
alternative to lowenng consumer pnces IS for the government to take thIS opportumty to Impose
excise taxes to raIse revenues and mamtam pressure on energy conservation, usmg the tax
revenues for Vital natIOnal purposes such as upgradmg the nation's transportatIOn Infrastructure
of hIghways, roads and mass transit After rationalIZation, the refiners themselves should be able
to generate reasonable profits, gIvmg them the opportumty to generate suffiCient capital on therr
own to enable remvestment m badly needed Improvements In facIbties and management systems

E5-10Romama Downstream Petroleum Restructunng Project - Final Report

ES 124 Petrochemicals

Four of the manufactunng complexes have petrochemIcal facllitIes Arpechtm, PetromId1a,
Petrotel and Petrobrazi WIthIn RomanIa, petrochemIcal products sold m the domestIC
marketplace are pnced at below-market, regulated pnces Petrochermcal plants are used to
subSIdize other Industnal producers who use such products m manufactunng fimshed products,
some of whIch are also sold m export markets Petrochermcal products whIch are exported are
sold at market pnces Usmg market pnces, the petrochemIcals operations presently contnbute
approXimately $48 rnl1hon annually to the sector on a pretax basIS

The most Important elements of the petrochemIcals sub-sector are the major ethylene and
propylene denvatlves bUSInesses WhICh are basICally sound The problems m tlus sub-sector all
Involve the secondary assets and redundant capacIty Because of obsolete technology,
overcapacIty In certaIn types of products, and low levels ofoperating capaCIty m others, we have
concluded that portIOns of each of the petrocherrucal plants are not, and cannot become,
econorrucally Viable and should be permanently deCOmmISSIOned In the case ofPetrotel, all
petrochemIcal umts should be shut down, as these umts are not VIable WIth the refmery operatmg
and they clearly cannot be VIable after the refinery IS closed At PetrobrazI, most of the
petrochemIcal umts are not Viable WhIle small umts producmg anhydndes are Viable If the
refinery IS operating, closure of the refinery WIll render them non-VIable because of feedstock
supply dIsruption The speCIfic faCIlIties are detaIled below
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Executive Summary

We recommend that all of the umts IdentIfIed above be shut down We also recommend that all
petrocheffilcal pnces be gradually deregulated and sold at market pnces

The remainder of the lubncants busmess conSIsts of lubes and waxes supplIed to mdustnal
customers (mcludIng the mIlItary) and the commerCIal automotIve market So far, these markets
have been retamed by the refiners and PEeO due to the absence of foreIgn competItIon and the
fact that the buyers substantIally conSIst of state-owned companIes, who buy based on hIstoncal
relatIOnshIps and low pnce rather than qUalIty On balance, two of the lubncants operatIons

ES.1 2.5 Lubricants

Lubncant faCIlItIes are mtegrated mfive of the state-owned manufactunng complexes All of
these lubncant faCUltIes are severely dIsadvantaged against Import competItIon The technology
used IS obsolete, the faclhtIes are old and m poor repair, and management and operatIng practIces
are not competItIve CollectIvely, thIS results m products of mfenor qualIty made worse through
contammatIon m handlmg m the dlstnbutlOn process Product packagmg needs to be upgraded
to compare WIth that of lffiported lubncants

ES-11Romania Downstream Petroleum Restructunng Project - Rnal Report

• At Arpeclnm, the ethyl benzene and EDPM rubber umts are non-vIable and should
be permanently shut down and deCOmmISSIOned For reasons dIscussed below, all
currently Idle faCUltIeS, mcludmg styrene, polystyrene and ABS umts, should be
decomnusslOned

• At Petrotel, the styrene, polystyrene and ABS polymers umts cannot operate
econormcally because of obsolete technology and should be decormmsslOned Also
at Petrotel, the polypropylene umt IS redundant to a sirmlar and better facility at
PetrOImdia and both facIlItIes are operatmg at far below capaCIty We recommend
permanent shutdown and decomnnsslomng of the polypropylene urnt at Petrotel and
movmg the productIon to Petroffilwa WhICh can fulfill all foreseeable demand more
econormcally

• At Petrobrazi, the ethoxylates, phenol/acetone, and DMT are not economlcally
VIable WhIle the small anhydrIde umts are currently economIcally VIable (m a
complex that IS non-vIable overall), they cannot operate econOmIcally should the
Petrobrazi refinery be closed

As a result of the foregomg, nearly 100% of the pnvate automotIve lubncants market has been
lost to foreIgn competItors These competItors offer hIgh-qUalIty branded products In attractIve
packagmg and support therr offenngs through effectIve marketIng and wstnbutlOn ForeIgn
companIes have commanded thIS dOffilnant share, despIte SIgnIficantly hIgher pnces, because
RomanIan consumers value theIr real and perceIved product qUalIty In our VIew, the consumer
automotIve market has been permanently lost by the RomanIan lubncants manufacturers and
PECO The costs of matchmg the qUalIty and unage of the foreIgn companIes would be
enormous and none of the Romaman enterpnses have the resources to do so
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ES 13 DISTRIBUTION AND MARKETING

Executive Summary

servIng tlns market Astra and Petrotel, are potentIally viable In the near term We have
concluded that the lubncant facIlIty of Petrotel can operate mdependent of the refinery The
lubncant operatIons of the others (Arpechnn, Vega, and Steaua Romana) cannot become viable
and should be permanently closed

In transportatIon by the state-owned company, PetroTrans, country-WIde tanffs are substantIally
equalIZed despIte Important dtfferences In the costs of servIng markets nearest to and most remote
from the refinenes Thts results In overchargmg the customers easIest to serve and underchargIng
those that are most dIfficult to serve, perpetuatIng IneffiCIency m the whole economy

E5-12Romania Downstream Petroleum Restruetunng Project - Final Report

The nature of the problems affectIng the dlstnbutIon and marketIng sub-sector IS different from
those affectIng other sub-sectors However, the problems have slIDllarly destructIve results
Along the cham of actIVItIes of the state-owned companies m this sub-sector, refmed products are
sold by the refiners to PetroTrans whIch transports and resells them to PECO, WhICh then sells
them to the ultImate customers

Long term, however, once the lubncant customers become pnvate-sector companIes and once
foreign competItors gam access to this market, the Romaman state-owned lubncant operations
are expected to become and remaIn uncompetItIve ThIs can only be prevented If the
manufactunng staffs acqurre new commercial skl1ls and upgrade therr operatIng practices,
especIally m qualtty and customer service In the short term, we do not recommend closure of
the lubncant operanons at Astra and Petrotel unless costs cannot be reduced

Astra and Petrotellubncant facI1lt1es currently operate at a loss They operate at break even
profitabilIty WithOut consldermg any fixed costs charges We have assumed that the costs of
operatmg these remammg faclhnes can be reduced, that throughput can be mcreased by
consohdatmg the producnon of all five faCIlIties mto these two, and that operatIonal
Improvements could be made to Improve yields

As mentIoned earher, refmery gate pnces are hIgher than market pnces In the delIvery process,
transportatIon costs, dtstnbutIon costs and retader costs are added, plus a margm for all of them,
to denve the final pnces to the customers Ulttmate pnces to customers are well above market
levels, yet none of the state-owned companIes receIves a farr margm m the dtstnbutlOn and
marketIng process

The level of shanng among members of the delIvery cham IS signtficantly dtfferent from that m
market econOmIes In gasolme, for example, our analySIS demonstrates that PetroTrans receives
$875 per ton for Its servIces, over tWice as much as the $4 13 per ton received by transporters m
the Umted States (USA), and that PEeO receIves $26 50 per ton, over two-thIrds less than the
$82 30 listnbutors and marketers receive m the USA We lid not analyze other products but
would expect to find SImIlar distortIons there as well Based on thiS analysIs, the InternatIonal
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Executive Summary

compames have not entered Into the bulk dtstnbutIon busmess In RomanIa In addItIon, PECO IS
expenencmg great dIfficulties m Its busIness gIven the umeahstlcally narrow margm that PECO
receIves

PECO Itself needs to ratIonalIze ItS busmess by clOSIng redundant dlstnbutIon faCIlItIes, shuttIng
down low-volume retaIl SItes, and ratIonalIzmg ItS staffmg levels and Improvmg Its management
and operatIng practIces ModerrnzatIon and upgradtng are necessary throughout the dtstnbutlon

These problems can be cured by releasIng PECD from all oblIgatIons to use PetroTrans and by
causmg PetroTrans to become cost-competItIve by ratIonallzmg Its own cost and pnce structures
usmg market pnnclples mstead of regulated cost-based pncIng for all shIpments By removmg
the excessIve cost burden of PetroTrans from PECD, PECD will be able to generate badly
needed capItal to modermze ItS retaIl and dlstnbutlon system The refiners, PetroTrans and
PECD should be gIven the nght to refuse to sell to customers who cannot or will not pay on a
tImely basIS Moreover, pnce regulatIon must be replaced WIth a system of market pncmg to
ratIonalIze the cost and margms along the dlstnbutlon cham

e5-13Romama Downstream Petroleum Restructunng Project - Rnal Report

PECO IS compelled to buy from PetroTrans, yet Its pnvate-sector competItors are not PECD IS
severely dtsadvantaged m competmg, espeCIally In Its best markets, and these dIsadvantages have
theIr ongms In two practIces FIrst, mdependent retaIlers pay theIr bIlls promptly whIle
PetroTrans and PECD do not RefIners are wIlhng to dIscount theIr pnces to mdependents
because of tImely payment Second, Independents can use pnvate trucks to pIck up products at
the refinenes and thereby bypass the Ingh-cost zonal tarIffs charged by PetroTrans PECO cannot
do eIther of these and therefore has a Ingher cost of servmg customers FInal customer pnces are
regulated based upon the cost of the state-owned enterpnses, WIth PECD effectIvely chargmg the
maxImum Its Independent competitors, however, enJoy lower costs, prOVIdIng them better profit
margInS winch they can use to offer better faCUltIes, longer operatIng hours and better servIce to
customers and stlll eam acceptable profits As a result, the Independents have captured over half
of PECD's retaIl market m Just a few years and WIll contInue to erode PECO's share

PECD's losses are mountIng, rendenng It unable to mvest at the same tIme that Its competItors
are buildIng modern retaIl sItes and offenng consumers more chOIces PetroTrans has very
substantIal fixed costs and Its transport volumes contInue to fall The already hIgh per-ton
transport cost charged by PetroTrans contInues to escalate, makIng the problem for both of them
worse over tlme Unless these polICIes are changed, thIS cost death SpIral WIll eventually
bankrupt both compames

PECD remaIns the only refined products dtstnbutor, controUmg all of the 154 bulk termmals and
the smaller depots Through thIs control, It IS a monopoly supplIer to mdustnal and agncultural
customers These captIve mdustnal and agncultural consumers are beIng overcharged to support
thIS uneconormc dtstnbutIon system ThIs system IS plagued by mefficlent dlstnbutIon faclhtles,
and modes of transportatIon and undennvestment, all of whIch leads to product contammatIon
and envIronmental degradatIon
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ExecutIVe Summary

and marketIng sub-sector In order to unprove customer service, speed up product flow and
protect the envrronment PetroTrans must also ratIonalIze Its cost structure and revise Its pipelIne
tanffs based upon chstance and servIce levels With many more zonal demarcatIOns

ES 141 Supply Control and AllocatIon

Supply planmng IS Imposed, effected by the refinenes, and Implemented through PetroTrans and
PECO Shortages, loglsncal delays and other supply dIseconOmIes are routme and costly to the
companies and to consumers Central planmng also Imposes on refiners the crude 011 slate
chosen on their behalf rather than the one best SUIted to their refinenes

ES14 GOVERNMENT INTERFERENCE

The downstream sector as a whole IS slgmficantly dIstorted by excessive governmental
mterference Crude 011 supphes to refiners and supplIes of refmed products to PECO are
controlled and allocated Pnces of 011 supplIes, refined products, and transportanon are set at
artlficlallevels to subslchze the refiners at the expense of 011 producers and consumers State
enterpnses are compelled to do bUSIness With one another even If It renders them uncompetltIve
agamst others In the marketplace Each of these problems IS discussed below

ESo14Romania Downstream Petroleum Restructunng Project - Final Report

ES 142 Pnce Controls and SubSIdIes

Below market pncmg depnves domesnc crude producers of the capital they need to explore,
develop and produce more crude 011, aggravating the need for Imports and draImng hard currency
At the refinenes, pnce controls subsl<hze capacity that IS not needed and lIDpose burdensome
excess costs on consumers PetrochemIcal manufacturers SubSIdize other mdustnes through
below-market pnces In transportanon, pnce-controlled tarlffs subSidIZe those consumers that are
most costly to serve and penalIzes those easiest to serve The costs of all of these pnce controls
ultlmately are lIDposed on final consumers, at once makIng pnces hIgher than they need to be,
reducmg product aVailabIlIty, and pushmg out the OPPOrtunIty for the government to Impose
reasonable eXCIse taxes to fund Vital nanona! Investment
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ExecutIVe Summary

nanon's borders ReqUIrements that state-owned companIes be served even when they cannot or
WIll not pay are creatmg a financIal blockage of escalatmg proportIOns

ES 1.4 5 Non-payment by Customers

Under government polIcy companies m the downstream sector are compelled to delIver products
to some state-owned compames (such as Renel) who do not pay therr bills promptly Currently
the refmers have enormous receivables they cannot collect and owe Petrom enormous sums they
cannot pay The downstream sector cannot operate properly If It IS contInuously decapltalIzed
Regardless of whether or how past payment problems are resolved, the compames In the sector
should be permItted to sell m the future only under commercial terms, With expectatlons of
prompt settlement of accounts With all partIes Each enterpnse must be given the opportumty to
sell only 1f the customer contlnues to pay for all future dehvenes We recommend that thIS apply
prospectIvely and not depend upon payment of amounts OWIng for dehvenes precedIng the date
of adoption of our recommendatIOns

ES 144 Currency and Credit Support for Imports

One current and Important role for the government IS to support the Importmg of crude 011 and
refined products through converSIOn of LeI mto hard currency and Issuance of letters-of-credit
Until LeI become convertIble, It IS unlikely that mternatIOnal traders WIll conduct busmess With
the refiners wIthout such support Currently, tIns support IS proVIded through orgamzatIOns that
do not have responsibilIty for econOmIC performance of any of the other operatIOns of the sector
IDtImately, those that do bear such responSIbilItIes must also assume these Import and trading
roles, m our view the sooner the better Refiners, for example, can optImIZe therr refinery yields
through proper selectIon of crude oils and through opportumstlc processmg of other partIally
refmed product streams that come avaIlable m the Black Sea and Mediterranean markets Until
they are exposed to the trading markets, refiners cannot be pOSItIoned to realize the benefits of
trading

ES 15Romania Downstream Petroleum Restruetunng Project - Rnal Report

ES 146 Recommended Actions

The followmg actlons must be taken to ehmInate the harmful consequences of government
mterference

1 Remove all pnce controls over crude 011 and refined products, petrochemIcals and
lubncants over a relatIvely bnef penod comcidIng With the refinery closures Until a
competItive marketplace develops, tie all pnces dIrectly to mtematlonallmport
panty levels and update the pnces used and the exchange rates used on a monthly
basiS or more frequently
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Executive Summary

ES15 LABOR

Over 57,000 people are employed m the downstream sector, mcluchng 37,700 m the overstaffed
manufactunng complexes Our labor analysIs covers only the manufacturing complexes

After payment of severance compensauon and retrammg costs, we estlmate that the annual wage
and benefit savmgs Will be about $3,000 per termmated employee, a total of $76 millIOn per year
after 1998 Durmg the mtervenmg years, the personnel would receive compensatIon, severance
and trromng benefits roughly eqUIvalent to their current annual compensatIon and benefits No
cost savmgs are expected before the end of thiS penod However, on a Net Present Value basiS,
the net benefit Will aggregate a value of more than $460 rmillon overall

Closure of four of the 10 refinenes will reduce staff by 17,000 people At the remammg SIX Sites,
another 8,000 employees should cease to be employed through early retlrement and tennmatlon
(or severance) programs, With appropnate retralnmg and compensation As a long-term
effiCiency move, we recommend that most remammg mamtenance personnel, 2,500 people In

total, be moved mto separate service companies formed for the purpose of offenng mamtenance
services on a contract basiS to the refinery complexes As a percentage of the overall workforce,
there were more redundant employees m mamtenance than m any other area Mamtenance
outsourcmg compames are one way of preventmg a recurrence of this problem m the future

ES-16Romania Downstream Petroleum Restruetunng Project - Rnal Report

2 Immechately allow all supplIers to refuse to sell to any party that prospectIvely
becomes delmquent m payment tenus EXIstmg arrears m payments should be
expedtuously resolved

3 Immedtately remove all reqUIrements that PECO purchase or transport only through
PetroTrans

4 ReqUlre PetroTrans plpelmes to be converted to common carner status at regulated
tarlffs based upon dIstance and service levels

5 EstablIsh fatr practIce regulatIons to prevent buyer and supplIer allIances to fix
pnces or negotIate on a combmed basiS

6 EstablIsh Import hcensmg procedures whereby the refiners can duectly obtam
letter-of-credtt support and hard currency exchange nghts to enable them to purchase
Imported crude OIl and products, and export products

7 EstablIsh a regulatory agency (or empower NAMR) to estabhsh and enforce quality
standards and measurement standards for products sold to consumers (other than
mdustnal customers) and reasonable envuonmental standards for manufactunng,
transportmg and stonng petroleum and Its products
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ES 16 ENVIRONMENT

ExecutIVe Summary

In refinery ratlOnallZatlon, handlmg of the decomnnsslOmng and cleanup actIvitles WIll requrre
(1) that mventoIles be worked off, (2) that eqUIpment be dralned and cleaned and sludges and

We dId not estunate the necessary reducnons m staffing levels for d1stnbunon and markenng, but
expect them to be of eqUivalent magmtude for mstnbunon and propomonately lower m retall
marketmg

ES-17Romania Downstream Petroleum Restructunng Project - Final Report

Our envIronmental assessment covered the refinmg, petrochemIcals and lubncants plants at the
10 manufacturmg complexes, but md not cover the transportation, mstnbunon and marketmg
sub-sector Overall, manufacturmg operanons have caused, and contmue to cause, severe
envlfonmental damage due to pollunon of arr and water

There are potentIal offsets to the mevltable employment dlslocanons such as the resultIng
growth m retall and marketIng Already, pnvate-sector retallmg network has developed, a total
of over 600 retall sItes are now mdependently operated We beheve that the overall rewl sector,
WhICh now has 1,100 sites, could nse to at least 2,500 sItes and perhaps as many as 5,000 SItes,
creatmg a mmunum of four Jobs per SIte to as many as 10-15Jobs per SIte on average
Accordmgly, employment galns m the retall sector could more than replace the losses m the
manufactunng sub-sector The expanded retall sector would also requITe expanded mstnbunon
termmals and depots to support the new Sites Thts Will offset some of the mevltable reducnons
m the eXistIng mstnbutlOn system, especially as automated termmals are mtroduced All of these
acnvitIes, In tum, employ construcnon crews dunng the bul1dup penod, malntenance crews over
the long term, and ongomg supply and servIce, creatmg new Jobs m a more VIbrant and healthIer
sector

ES 161 Manufacturing Complexes

The most severe problems result from arr enusslons. wastewater pollunon and sohd waste
depOSIts Alr emISSIOnS Include sulfur dIOXide, hydrocarbon enussions and other enusslons from
fired process heaters at the refinenes Sulfur recovery umts are badly needed Storage tanks need
to be momfied to reduce losses through evaporation of hydrocarbons Combustion effiCIenCIes of
large process heaters need to be Improved Wastewater flow rates must be decreased through
reductions m coohng-water and steam-condensate losses Wastewater contammant levels must
be reduced through redeSigned separators and Improved clanfiers Sohd waste systems need to
be Improved through replacement of morganic wastewater chenucals With orgamc
polyelectrolytes, and through dewatenng facIhtles for bIolOgical and olly sludge To clean up
landfills, wmch are Improperly constructed to prevent groundwater contanllnatlon, olly sludge
should be dewatered onsite to reduce volume and the reSIdual sludge needs to be Impounded m
secure landftlls Past groundwater contarnmatlon represents a senous problem and wIll requITe
extenSIve additlonal efforts to assess the level of the problem and the form of remediatIon
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ES 18 NEXT STEPS

ES 17 CRITICAL INVESTMENTS

Executive Summary

The deterrntnatton and calculatIon of these speCIfIC cntIcal Investments are presented In detail
elsewhere In thIS report

ES 18Romama Downstream Petroleum Restructuring Project - Rnal Report

ConSIstent WIth our recommendatIon to close two large and two small refinenes, the summary of
the cntlcal Investments reqUIred are

• $74 6 rntlIIon for process Improvements

• $75 8 rntllton for enVIronmental projects

• $7 0 rntlIIon to remedlate landfills

• $10 5 rntlhon to deCOmmISSIOn surplus refinenes

• $166 3 rntlhon for labor redeployment

ES 162 Distribution and Marketing

Although not forrntng part of our study, In our SIte VISItS we observed handlIng problems at the
dIstnbutIon termInals and depots and at the retail SItes Based on our observatIOns, we are hIghly
confident that substantIal aIr pollUtlon IS occumng through evaporatIOn from raIl tankcars and
storage tanks and through the lack of vapor handlIng faCIlItIes at loadIng, unloadIng and fuehng
POInts Based upon the appearance of tanks, we are also hIghly confIdent that, due to leaks In
above ground and under ground tanks, hydrocarbons are pollutIng the soIl and rntgratmg mto the
freshwater streams EnVIronmental studIes of the dIstrIbutIon and marketIng sector need to be
conducted

The overall cost of envlfonmentalimprovements, landfill remediatIOn and refInery
deCOmrntSSIOnIng IS estImated to be at least $93 rntlIIon, excludIng cleanup of groundwater
Related capItal expendItures In the refInenes mclude $52 rntlhon for InstallatIOn of
hydrodesuifunzation umts These fIgures are based on the closure of two large and two small
refinenes

wastes be processed, (3) that eqUIpment be removed for sale and scrap and (4) that other cleanup
and closure actlvitIes, mcludIng fillIng pIpelInes wIth concrete or dnllIng mud, be performed
ThIS process WIll reqUIre approXImately two years and must be carefully conducted to avoId
addItIonal contammation of the enVIronment

The follOWIng steps need to be Incorporated In the restructunng and ratIOnahzation of the
Romaman downstream petroleum sector
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ExecutIVe Summary

ES 183 Creation of aTemporary, Limited-Purpose Holding Company

To establIsh the necessary control over the downstream sector, and to allow the rationalIZatIon to
proceed, we recommend the creatIon of a holdmg company The holdmg company would be
granted absolute ownershIp of all 10 manufactunng enterpnses To accomplIsh thIS ownershIp,

Unless some measure IS taken, the shareholders of the SUrvIVIng enterpnses would receIve all of
the benefits of ratIOnalIzatIOn, although they only contnbute part of the value That would be
IneqUItable to the shareholders of the other enterpnses sacnficed to make thIS value pOSSIble
Thus, all holders of shares In downstream compames should contnbute theIr share to a pool, or a
holdIng company, to be eqUItably redIstnbuted after the ratIOnalIZatIon IS completed

The value of these ratIonalIzatIon benefits arIses from two sources The first source IS the
closure of the four manufactunng entltles The second source represents better operating
practIces and staffing at the remaInIng SIX manufactunng entltles NeIther the SurvIVIng nor the
sacnficed groups of manufactunng complexes can be SaId to have contnbuted more to the value
creatIon than the other group, both contnbute to the process Because both groups contnbute to
the creatIon of value for the entire sector, those benefits should be shared by the owners of both
groups, notJust the owners of the SurvIVIng enterpnses
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ES 181 Concentration of Government Control

Under the eXlstmg RomanIan mdustry structure, each of the enterpnses IS dIrectly or mdIrectly
owned by a combmatIon of the government, VIa the state ownershIp fund (or "SOF'), and the
populace, VIa the publIc ownershIp fund (or "POF') Government control IS exercIsed through
actIons of the boards of admmlstratlOn, on whIch IIUIDStry personnel, the SOF and POF serve as
dIrectors, and through duect contact between mmlstry personnel and company executIves
AdmlIDstratIvely, the enterpnses are also controlled by the MlfilStry of Industry and Trade, the
MImstry of FInance, and, to a lesser degree, the leadershIp of the SOF and POF WhIle all of
these forms of government Influence dIrectly Impact the enterpnses' busmess actIvItles and
results, no SIngle entIty IS dIrectly responsIble for the entue manufactunng sub-sector WIthout
vestIng umfied control m a smgle entlty, the ratlonahzatlon cannot be effectIvely completed

ES 182 EqUitable Treatment of Shareholders

In additIon to the lack of umfied control, there IS a separate questIon of eqUItable treatment of
Romaman CItIZens who have already exchanged certIficates of ownershIp (the vouchers Issued by
the POF) for shares of common stock m the enterpnses In the manufactunng sub-sector Under
the ratIonalIzatIon program some of these enterpnses WIll cease to eXIst These enterpnses are
bemg shut down to make the entIre sector economIcally VIable, rather than because they are
mdIvidually non-vIable The sector as a whole SImply cannot be econoffilcally VIable so long as
all of the surplus capaCIty contInues to be operated ThIS ratIonalIZatIon process creates
enormous benefits for the entIre manufactunng sub-sector
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executIVe Summary

Holding Company Powers. Dunng the holdmg company's llIDlted hfe, Its management should
be given the broad powers that are essential to lffiplement the rationalIZation program Holdmg
company management should have the power to termmate employment In those four
manufactunng complexes that are to be decOmmISSIOned, to engage firms to sell the related
assets and to scrap unsalable assets, and to cause the four plant SItes to be cleaned up m an
envIronmentally responsIble manner

all owners of the 10 manufactunng entItIes would be required to surrender their shares of stock m
such entIties and receive m exchange shares of holdmg company stock, makmg the holdmg
company the sole owner of all 10 enterpnses It would also mclude the SOF and POF So long
as the holdmg company remams m place, any future exchanges of POF certIficates of ownershIp
should only mvolve shares of the holdmg company and not shares In any of the 10 manufactunng
enterpnses

As discussed further below, tlns holdmg company must be formed for the sole purpose of
conductmg the ratIOnalIzation, partIcularly the shutdowns and decomrmsslOmng of refinenes,
and eXIst only temporanly to undertake that hIDlted actIVity Once those actiVIties are completed,
the holdmg company should cease to eXist After the ratIonahzatIon, the holdmg company shares
that were ImtIally Issued would be surrendered by theIr owners and exchanged for newly Issued
shares m the survlvmg manufacturmg enterpnses The end result IS that the owners of the
ongmal 10 manufactunng enterpnses would all become owners In the survlvmg SIX enterpnses
The benefits of ratIonahzation would, therefore, be shared by all of those that contnbuted to the
creatIon of such benefits

E5-20Romania Downstream Petroleum RestructLlnng ProJect - Final Report

Lnnitation on HoldIng Company Powers. It IS equally Important that the management of the
holdmg company not be empowered to engage m any ongomg bUSIness activities of an
operatIonal nature, those deciSIons should be left exclUSIvely to the plant managements Holdmg
company management should not be permItted to allocate supphes, productIOn or markets or
otherwIse plan or oversee any of the operatIonal or admImstratlve actiVIties of the survIvmg
plants They should have no role m operational declSlon-makmg or m admInlstratIon of the
sUrvIvmg manufactunng complexes They should not be permItted to estabhsh pnces for any
crode 011 or any products They should not be empowered to tire or replace any of the
management of the manufactunng complexes for any reason [other than faIlure to carry out the

Such management should also be given the power to cause the managements of the survlvmg SIX
manufactunng entities to reduce theIr staffing to the levels recommended In thiS report Where
pOSSible, the management of the holdmg company should encourage (but not requIre) the
survlvmg enterpnses to conSIder hmng the most able employees of the sacnficed facIlIties, but
only With appropnate offsettIng staff reductIons m those survlvmg plants In thiS way the
tnmmed-down manufactunng sub-sector can retam the most capable employees of the whole
sub-sector We recommend that the board of admImstrators of the holdIng company consist of
dIrectors chosen and empowered m the same manner as the boards of other state-owned
commercial compantes
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ExecutIVe Summary

Funding of HoldIng Company ActIVItIes To fund the necessary plant closures and
termmatIOns of employment, the holdmg company should be entltled to utlhze a pornon of the
proceeds from asset sales of the closed plants and be allowed to retam a portIon of the proceeds
from any ratlonalizatIon loans that are attnbutable to the shutdown, deCOmmISSlOnmg and
employment termmatlon progrmns for the four manufactunng complexes that are to close

The holdmg company should not be allowed to take possesslOn of any loan proceeds that are
mtended to fund the staff reductions or mvestment projects at the survlvmg manufactunng
entIties Management of those manufactunng entItles should be empowered to spend such funds
Further, the holdmg company management should not be entItled to retam any diVidends paid by
the manufactunng enterpnses other than such reasonable amounts as may be necessary to cover
therr ongomg costs of salarIes, occupancy, etc, as approved by the board of admImstrators

restructunng and ratlonahzatlon] They should not engage many negotIatlons for supphes,
pncmg, or for servIces mvolvmg the manufactunng complexes and PECO, PetroTrans, Petrom,
CONPET or any other supplIers or customers They should not be penmtted to use funds of any
survIvmg manufactunng complex to SUbsIdIze the losses of any other survIvmg manufactunng
complex or to perpetuate the contmuation of operatIons at the sacrIfIced manufactunng
complexes Such funds should, however, be made aVailable to fund the decoIDIDlsslOnmg and
staff reductlons at the sacnficed manufactunng complexes

E5-21Romania Downstream Petroleum Restructunng Project - Final Report

We consIdered and rejected the Idea that the holdmg company should mclude other downstream
sector entItIes such as PEeD, PetroTrans, PetrolExportImport, OIl Termmal and CONPET
Because none of those enterpnses are bemg shut down or sIgmficantly downSIzed, there IS no
need to mclude them m the specIal-purpose entlty Each of those entIties, acting alone, IS capable
ofmanagmg ItS own transformatlon By excludmg them from the holdmg company any
temptatlon toward further vertIcal mtegratlon of the sector can be aVOIded ObvIously, other
government polIcy changes (through ordmances and through actions by NAMR) wIll be
necessary to enable the managements of those companIes to operate theIr busmess m accordance
WIth market pnnclples and our recommendatlons However, the holdmg company cannot and
should not make those changes and would be an unnecessary ImpedIment to theIr
accomplIshment

Lumted LIfe of the HoldIng Company. The holding company should expressly be chartered to
eXist for a pre-defined and fintte penod of tlme, not to exceed four years At the end of three
years, If any remalmng ranonahzatlon steps have not been carned out, the holdmg company
should at that hme enter IDto a contract WIth one or more pnvate-sector enterpnses to carry out
all remaImng steps At the end of the four-year penod, the shares of the holdIng company held
by RomanIan CItizens and the SOF and POF should be exchanged for shares of the survlvmg
manufacturIng complexes At that tlme, any unflOlshed contracts or restructunng and
rahonalizatlon steps should be assumed by the SOF
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Executive Summary

Compensation and TermmatIon Benefits To motivate the management of the holdIng
company and the enterpnses to accomplIsh the dIfficult tasks of achIevmg the ratIonalIzation
objectIves WIthIn the three-year penod, we strongly recommend that mcentlve compensatIon be
awarded to therr management

Staffmg of the Holding Company Overall, we belIeve the holchng company staff should not
exceed 20 managers and employees, all of whom should have appropnate quahficatlons and
knowledge of the refinmg, petrocherrucals or lubncants busmesses All other servIces should be
fulfilled by pnvate-sector enterpnses under contracts wIth the holdIng company

CONPET's tanffs for transportation wdl need to be reVIsed to reflect both the smaller total costs
and the lower volume to be transported DespIte the econonues descnbed above, there IS a large
''fIXed'' component In total pIpelIne costs AccordIngly the sIgmficantly lower volumes to be
transported are lIkely to Increase the average per-ton tanff CONPET must receIve We have not
quantified the net Impact on CONPET's tanffs
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CONPET operates two pipeime systems, an Import pipehne system and a domestIc pIpelIne
system The Import pIpelInes move Imported crude od from the Constanta harbor to the refimng
SItes The domestIc pIpelInes move crode 011 from RomanIan Oll fields to the refinenes Both
pIpelIne systems are In deplorable conchnon due to madequate Investment and obsolete pipeime
control systems Severe crude odlosses are occumng due to leakage from corrosIon-damaged
lInes Such losses are chfficult to quantify and control because of the poor state of metenng
mstrumentation and transffilSSIon controls
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The SImplIfication of the crude od transportation system and the reductIon In the volume of
transported crude 011 wIll lower certaIn of CONPET's operatIng costs Energy used In pumpIng
WIll declIne as a result of reduced crude volume Mamtenance reqwrements WIll drop as a result
of lower pumpmg operatIOns and the reduced length of the pIpelIne systems The slffiphfication
of the pIpelIne system and the reductIon of overall length of Imes In servIce WIll reduce
CONPET's scope of actiVIties Accorchngly, operatIng and adnnmstratIOn staff reductions will
be pOSSIble, leadIng to reduced personnel costs

ES.1 9 CRUDE OIL TRANSPORTATION (CONPET)

Our refinery ratIonalIZatIOn strategy WIll elImmate four refinenes The elImmatIon of barter
proceSSIng of crude 011 WIll substantially reduce the need to Import crude Oll CollectIvely, these
changes WIll reduce the overall length of pIpelInes needed to supply the refinenes, reduce the
pIpelIne throughput, and sImplIfy the crude 011 pIpelIne system Thus, CONPET's needs for
capItal to refurbIsh and upgrade Its system WIll be reduced
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Executive Summary

ES 1.10 ACTION ITEMS

The foregomg summary sets forth the key elements of the RatlonahzatIon and CotIea]
Investments portIons of our Downstream Restructunng Strategy for RomanIa The CruCIal
elements of the ratiOnalIzatIon are set forth below

1 Pnce Decontrol: Decontrol all pncmg of crude 011, refined products,
petrochemicals and lubncants over as bnef a penod as pOSSIble

2 HoldIng Company: EstablIsh a specIal-purpose, lImIted lIfe holdmg company for
the rattonalizatton of the 10 manufactunng complexes and enforce Implementatton
of the ratiOnalIzatIon steps descnbed herem, mcludmg the workforce reducttons
descnbed below

3 Refmery Closures Permanently close and deCOmmISSIOn four refinenes and merge
DarmanestI mto Rafo

4 PetrochemICals Shutdowns Permanently close all petrochetnlcals umts at Petrobrazl
and Petrotel and selected umts at Arpechtm

5 Lubncants ConsolIdatIOn: Permanently close and deeOmtnlSSl0n alllubncants
manufactunng at Arpechlm, Steaua Romana and Vega ConsoItdate alllubncants
productIon, cut costs and Improve operatIng and management practIces at Astra and
Petrotel If, after those measures have been Implemented, the lubncants busmess at
those SItes IS stIll not profitable, close those as well

6 PECO and PetroTrans: ElIminate PECO's requIrement to purchase only through
PetroTrans and peftnlt It to source dIrectly from refiners Convert PetroTrans from a
"merchant" transporter to a servIce-based transporter only PetroTrans' pipeimes
should be made mto common carners WIth rate-based tanffs based upon dIstance and
other cntena Railcar and truck transport should be deregulated as to pnce and servIce

7 Regulatory OversIght: Estabhsh a regulatory functIon to estabhsh and enforce
qUalIty measurement and envIronmental standards

8 Workforce ReductIon Implement the workforce reductIon program at all
manufactunng complexes through early retIrements and tenmnatIon programs and
outsourcmg of mamtenance functIons Reduce the Impacts on displaced workers
through severance payments, Jobs traInmg and relocatIon asSIstance Perform a
sItnl1ar analySIS m the dIstnbutIon and marketing sub-sector and lillplement those
programs as well

9 EnVIronmental RestoratIon and RemedIatIon: Implement the envIronmental
program to reduce further pollution of au and land and to begm the cleanup of past
envIronmental contamlllation

10 OperatIng and Management PractIces Throughout the sector, deSIgn and
Implement corporate development programs to Improve work processes, operatmg
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ES 111 CONCLUSION

ExecutIve Summary

Profitable operatIons are essential for tlns sector to be able to generate and attract capital to
restore, maintaIn, and Improve Its abilItIes to serve customers at acceptable levels Each of our
recommendatIOns seeks to contnbute to maklllg the state-owned enterpnses profitable and
competltIve on a long-term basiS

All of the foregolllg, plus addlnonal steps Identlfied throughout tlns report and the related
detaIled reports, should be Implemented Only through such fundamental and radIcal measures
can RomanIa expect to restore the downstream sector to profitable operatIons which wl1l enable
It to contnbute to the econOmlC growth of the country by bnnglllg hIgh-quality products to those
at the necessary places and tImes needed and at reasonable costs

ES-24RomanIa Downstream Petroleum Restructunng Project - Rnal Report

practIces and management methods through modem orgamzatIon structures supported
by appropnate mformation systems In partIcular, develop programs to measure and
Improve customer servIce, measure and report on econonuc performance of each profit
center wIthIn each company, and develop appropnate plans and targets to dramatIcally
Improve effiCiency, productivity and profitablhty of the companies
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Section 1

1.1 MACROECONOMIC TRENDS

Market Demand and Prices

In addttIon to demand for refined products, we also projected future demand for petrochelTIlcals
to assess the need to maIntaIn eXIstIng capacIty Also, to support econOmIC modelIng, we
obtaIned projectIOns of future pnces for oil and refined products Because petrochelTIlcals pnces
are cyclIcal and often erratic we dId not prepare or obtam projectIOns about future pnces for
them, but mstead based all of our econOmIC analysIs on flat pnces at mId-1995 levels

1·1Romania Downstream Petroleum Restructunng Project - Rnal Report

ThIS sectIon contams a presentatIon of the expected demand for petroleum products In Romama
and the antIcIpated market pnces In prepanng our projectIons, we knew that future demand
would ultimately be compared With eXIsting capacIty and used to recommend shutdowns of
refimng capacIty To aVOId premature shutdowns, m our projectIons we delIberately sought to
err In favor of hIgher demand, whIle still remaImng wIthIn the bounds of reasonableness ThIs
results m a slIghtly OptImIStIc vIew about the need for refinery capacIty over the lO-year penod

Romama currently maIntaIns refinery productIon levels and capaCIty far above both current needs
and projected demand for refined products over the next decade ThIS, m turn, leads to waste and
IneffiCIency whIch are reflected In hIgh per-umt costs To support those exceSSIve refmmg costs,
the refiners are subsIdtzed, oil producers are depnved of market pnces, and consumers are
reqUIred to pay too much for refmed products But, despIte these subSIdIes, refmers themselves
are unable to generate enough capItal to remvest m modem and productIve eqUIpment and
technology and, at present, remaIn uncompetItlve by world standards To achIeve econOlTIlC
VIabIlIty WIthOut relIance on subSIdIes, refinmg capaCIty clearly must be ratIonalIzed to better fit
the demand WIthIn Romama Accordmgly, we conducted an analysIs of future market demand
for refined products based on open market condItIOns

The outlook for GDP growth for the next decade IS drrectly lmked to expectatIons about the pace
and degree of WIde-scale pnvatlzatlon efforts Pnvatlzatlon has already attracted foreIgn capItal
and IS expected to contInue to do so In the future FIgure 1-1 shows 1996 and beyond, a
projected annual econOmIC growth of 4 0% per year ThIS level of growth, while faster than
expected global trends, IS conSIdered achIevable on a sustamed basIS If current econonnc
Improvement efforts are mamtaIned or accelerated and the pnvate sector contmues to take on
more of the natlon's output at a relatlvely bnsk pace

7/16/971 39 PMldllJl \97-457B\4578c002.doc

Future product demand wIll be heavIly mfluenced by general econonuc condItIons m Romama
In 1995, the RomanIan economy was projected to grow approXlIllately 3 0% over 1994,
reflectIng the tlurd year of growth after hItting a low In 1992 The recent turnaround In the
RomanIan economy, WIth over 30% of the gross domestIc product (GDP) now contnbuted from
the growmg pnvate sector, IS eVIdence of a successful begmnmg for the transformatIon of the
economy from a hIghly planned, heavy mdustry-onented system to a partly pnvatized, servIce
and consumer onented economy
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Table 1-1 below presents the outlook for refined products demand In RomanIa Overall, demand
IS expected to grow at 3 0% per year from 1995 to 2000 and 2 7% per year from 2000 to 2005
Total demand IS expected to grow from 14 8 mllhon metric tons (MMT) In 1995 to 17 2 MMT m
2000 and 19 6 MMT by 2005

Market Demand and Pnces
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Gasoline demand In RomanIa IS expected to grow at 4 0% per year through 2000 and 5 0%
thereafter, reflectIng the Improved levels of personal dtsposable Income resulnng from healthy
GDP growth Demand for gasolme wl11 reach 3 0 millIon metrIc tons by the year 2005 The pace
of the adoptIon of unleaded gasohne by motonsts IS Influenced by several factors that are
currently dIfficult to predIct In RomanIa The most Important of these factors IS the tlmIng of
RomanIa's acceptance Into the European Umon (EU) MembershIp m the EU, among other
thIngs, would reqwre adherence to specIfic qUalIty targets for petroleum products IncludIng

Petroleum product demand In the next decade IS expected to shIft sIgmficantly toward the hghter
end of the barrel as a result of contInued econOmIC transformanon and Improved dtsposable
Income Growth rates for transportanon fuels are projected to be much stronger than those for
the heaVIer products tradInonally employed In heavy mdustnes and the power sector TIns shIft
IS further reflected m the changIng percentage of clean versus hIgh-sulfur product, whIch IS
expected to grow from 43% by 1995 to 45% m 2000 and 48% by 2005 Even WIth the projected
further growth In hght petroleum products durmg the next 10 years, fuel oIl demand IS stIll
projected to represent a relanvely large portIon of total petroleum product demand

Table 1·1
Refined Product Demand

Thousand Metric Tons Average Growth

1995 2000 2005 '95·'00 '00-'05 '95·'05
% % %

Unleaded Gasohne 347 681 1,695 144 200 172
Leaded Gasoline 1,603 1,691 1,333 1 1 -46 -1 8
Total Motor Gasohnes 1,950 2,372 3,028 40 50 45
High Sulfur Diesel ( 2% S) 912 800 471 -26 -101 -64
Low Sulfur Diesel ( 1- 05% S) 2,483 3,330 4,554 60 65 63
Total Diesels 3,395 4,130 5,025 40 40 40
Low Sulfur Fuel 011 (1% S) 1,448 1,855 3,717 51 149 99
High Sulfur Fuel 0,1 (3 5% S) 4,028 4,044 2,332 01 -104 -53
Total Fuel Oils 5,476 5,899 6,049 1 5 05 10
LPG 440 522 5n 35 20 27
Naphtha 177 215 275 40 50 45
Duel Purpose Kerosene 390 463 550 35 35 35
Lube Base Stock 350 406 448 30 20 25
Coke for Export 280 309 333 20 15 1 7
Coke for Domestic Use 1,570 1,624 1,Sn 07 07 07
Bitumen 389 402 415 07 07 07
Miscellaneous 428 508 604 35 35 35
Other 0 333 675 nla nla nla
Total Other Products 4,024 4,782 5,554 35 30 33
Total Products 14,845 17,184 19,657 30 27 28

Market Demand and Pnces
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Demand for the remammg products (mIscellaneous and other) IS prOjected to closely track GDP
growth and grow at a combIned average annual rate of 3 5% per year from 1995 through 2000
and at a rate of 3 0% per year thereafter The nuscellaneous category mcludes volumes of other
products WhICh are currently bemg sold m RomanIa The category of other products represents
the addItional amount of unspeCIfied product sales whtch are reqUITed to match the sum of
mdIvIdual product categones to the overall demand projectIon Lube base stock IS projected to
be a moderately growmg product m thIS category

Diesel demand, whIch IS projected to grow to 4 0% per year, IS also expected to ShIft from
mdustnal use toward transportatIon uses Diesel demand IS projected to reach 5 Ill11lIon metnc
tons by 2005 HIgh-sulfur illeselis expected to declIne over the penod, droppmg 2 6% In the
first five years and 10 1% thereafter as enVIronmental pressure forces elImmatlon of sulfur and
mdustnal usage IS expected to declIne as heavy mdustry IS shut down or re~onentedtoward
consumer products production Low sulfur dIesel m expected to grow 6 3% per annum In 1995,
low-sulfur diesel represents 73% of diesel demand Its share IS projected to Increase to 91% by
2005

elIrmnatIon of leaded fuels Another Important factor affectmg unleaded gasolIne demand IS the
avatlabllIty of passenger automobiles With catalytIc converters Because automobIles are
partIcularly expenSIve m Romama, It IS very lIkely that consumers will retaIn theIr eXIstmg
vehtcles longer Such consumers wIll probably favor cheaper pre-owned, leaded-gasohne
lmported cars rather than new vehIcles, whIch use unleaded fuel Overall, It IS unlIkely that a
more dramatIc, sluft away from leaded gasohne WIll occur Demand for naphtha, whl1e
representIng a relanvely small fractIon of total demand, IS expected to contInue growmg as
petrochenucal demand nses to meet rapIdly mcreasmg consumer demand Naphtha demand IS
projected to grow at 4 0% per year from 1995 to 2000 and then 5 0% per year thereafter

Fuel oIl demand IS projected to be the slowest grOWIng among petroleum products, nSIng by only
o6 milhon metnc tons over the decade, to reach 6 mIllIOn metnc tons In 2005 HIgh-sulfur fuel
011 demand IS projected to remaIn flat though 2000 and to start declmIng sIgmficantly (10 4% per
year) thereafter Romama's electncity demand IS projected to be qUIte robust m the next few
years due to direct mcreases m illsposable Income Romama may prefer to meet thIS grOWIng
power demand WIth clean fuels, such as natural gas, rather than hIgh sulfur fuel 011, theIr
traditional power generation fuel However, the effects of sWItchmg to natural gas are not
expected to dIsplace sIgmficant demand for fuel 011 dunng the next decade because the necessary
gas transnussIOn mfrastructure for hIgh-volume, sustaIned delIvery of natural gas to power plants
IS not expected to be In place Due to reVItalIzed lIght manufactunng actIVIty and the country's
short-term mfrastructure development, total demand for fuel oIl IS projected to remam at current
levels through 2000 HIgh-sulfur fuel 011 demand, however, IS prOjected to remaIn flat though
2000 then declIne sIgmficantly (10 percent per year) from 2001 through 2005 as the pnvatlZabon
and heavy mdustry rationalIzatIOn processes result In the closure or converSIon of most fuel-oI1
mtenslve mdustnal assets

1-4
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Figure 1·2 Refinery Capacity Sensitivity AnalySIS
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To the extent that future demand was projected to be too low, surplus capacity would be
overstated and there would be a nsk that our modehng would recommend premature closure of a
refinery To the extent that future demand was projected to be too hIgh, there would be a nsk
that a desrrable refinery closure would not be recommended For these reasons, m this study we
concluded that the demand forecast should be based upon reasonable assumptions However,
where pOSSIble, we concluded we should err m favor of an OptInustlC vIew of demand growth In
thIs way, no refmery would be recommended for closure If there was a reasonable prospect that
ItS capacity would be needed to meet demand In the rntd term

FIgure 1-2 below shows the ImphcatIons on capaCIty needs assunung the demand projectIon used
m our analysIs was too hIgh or too low by up to 3% per year over the entrre lO-year penod
Clearly, even a large error m the demand projection represents a capaCIty Impact which IS smaller
than the capacIty of one of the large refinenes

12 1 Refinery Capacity Implications

The econorntc models used to evaluate the refinenes are based upon the product demand
projectIons presented above and the product pnce and dIfferentIal forecasts of Bonner & Moore
(presented In the next sectIon) The modehng approaches used IdentIfied the proper rntx of
capacIty ultIzatIon and yIeld which takes greatest advantage of domestic production or Imports to
denve the lowest cost of miling or buymg products Although each element IS Important to
some degree, the most Important dimenSIon m the study IS product demand
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1 2 2 Refined Product MIx

The actual level of econoffilc growth WIll combme WIth other factors to shIft the slate of products
demanded Over the next decade, mdustnal addItIons of new plant and eqwpment wIll use more
modem technology, energy mtensive mdustnes Will contInue to be dIsplaced by hghter
manufacturmg, and the electnc power sector WIll alter Its energy supphes All of these trends Will
permanently shIft demand away from heavy fuels and toward hghter products or alternate fuel
sources

GDP growth would have to Improve sIgmficantly, nearly doublIng to a sustaIned rate of nearly
7% per year from 1995 to 2005, to Justify the need for a smgle addItIonal refinery In our VIew,
growth rates at that level are sImply not possIble because the overall economy has so much
mdustnal restructurmg sull to come Accordmgly, the economy wIll contInue to expenence
downward pressure on "old" econOffilC output at the same tune "new" growth IS OCCurrIng On
balance, a 4 0% sustamed rate of growth m GDP will Itself be dtfficult, but sull pOSSible We
beheve that It IS reasonable to preffilse deCISIOns about RomanIa's refinIng capaCIty needs on
growth at thIS level, but not hIgher

The fuels ffilX wtll also be Impacted by envuonmental concerns and the dnve to meet European
UnIon gUldehnes for cleaner mr standards These WIll Increase the demand for low-sulfur fuels
and diffilntsh the demand for hIgh-sulfur fuels Lastly, as Romaman SOCIety becomes more
affluent, consumer demand for personal automobIles WIll be met With new automobIles Most of
these new automobIles wIll reqwre low-sulfur diesel or unleaded gasohne and, when combmed
WIth the retlrement of older automobIles, wIll shIft motor fuel requuements from leaded to
unleaded gasolIne and to low-sulfur dIesel RomanIa's new DaCIa automobIles, for example, are
now eqUIpped WIth catalytic converters to protect the enVIronment and these must be powered
usmg unleaded fuels Table 1-2 shows the chargmg allocatIon fuels over the next 10 years

Market Demand and Pnces
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Our projectIon of petroleum product demand IS based on Bonner & Moore's crude 011 pnce
expectatIons of relatIvely flat real world crude 011 pnces through 2005 Crude 011 pnce
assumptIons used m our analysIs mcluded Brent, Iran Light, Iran Heavy, Urals, Libyan, Dubat,
and Suez Blend Pnces of these crudes are shown In Table 1-3 below

For both crude 011 and refined products, pnces avaI1able In the Mediterranean market were
adjusted for transportatIon cost Transport cost consisted of an ocean freight component and an
overland tanff-based component The transport adjustments normahze the Inherent advantages
Romaman refinenes have as a result of proxtnllty to their markets and give a reahstIc competitive
Import product cost of "Mediterranean pnces plus transport "

Pnce expectatIons are pnmanly used to develop the econonnc analysIs of the refimng complexes,
pa.rtlcularly the refinenes and petrochenncal plants Dunng the lO-year penod covered ill thIs
study, pnce mcreases are not expected to slgmficantly mfluence either Net Present Values or
demand All underlymg pnce forecasts for 011 and refined products were developed by the
energy consultIng finn of Bonner & Moore TransportatIon costs, based upon mternatIonal
market tanffs, adjusted for distance, were added to adjust the petroleum pnces to reflect market
levels dehvered m Romama

1.3 PETROLEUM PRICES
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Table 1-2
Cleaner Fuels

1995 2000 2005
% % %

Unleaded Gasoline 17 28 55
Leaded Gasoline 83 72 41
Subtotal Motor Gasoline 100 100 100

High Sulfur Diesel (2% sulfur) 27 19 9
Low Sulfur Diesel' 73 81 91
Total Diesel 100 100 100

Low Sulfur Fuel all (1% sulfur) 26 31 61
High Sulfur Fuel all (3 5% sulfur) 74 69 39
Total Fuel 011 100 100 100

•01% sulfur to 2000 005%sulfur1hereafter
Source International Energy Agency for major prodUct category demand
PEeo for 1995 major product quality d,stnbuIJon

SectIon 1
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1.3.1 Crude 011 Prices

The general outlook for Brent crude oIl pnces by Bonner & Moore antIcIpates that constant U S
dollar pnces for Brent crude 011 WIll Increase only modestly, at an average annual rate of $1 50
per ton through the year 2005 and, In aggregate, WIll nse from $125 per ton In 1995 to $140 per
ton by 2005 Brent pnces are prOjected In FIgure 1-3 below

Market Demand and Pnces
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Table 1-3
Mediterranean Crude Prices

$per ten

~ 2000 2005

Brent 125 132 140

Iran Light 117 119 125

Iran Heavy 112 112 116

Urals 116 119 125

Libyan 123 129 136

Suez Blend 111 108 113

Dubal 115 117 122

Natll Gas (FOE) 151 155 163

Romania Downstream Petroleum Restructunng Project - Final Report 1-8



The scope of our analysIs dtd not mclude analysIs of dtfferent crude oll pnce scenanos (hIgh or
lower pnces Wlthm a reasonable level) It IS our oplmon, however, that Romama's vulnerablhty
to changing world 011 pnces In the next decade IS lower than In most other countnes
Industnallzatlon In South East Asian countnes, for Instance raises there rehance on oll and
makes those countnes htghly vulnerable to changes In crude Oll pnces In Romama, the
mdustnal sector will continue to convert from heavy to hght manufactunng over the commg
decade -- a process which reduces ItS vulnerablhty to energy pnces

Market Demand and Pnces

Figure 1·3 Real Brent Prices ($Iton Delivered at Constanta)
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132 Refined Products Prices

The pnce projections for products In the Mediterranean were proVided by Bonner & Moore
These pnces, Without transportation added, are shown m Table 1-4 below for the 24 major
refined products found m the Romaman market
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Bonner & Moore provided the followmg comments about the Mediterranean market for refined
products

Table 1-4
Mediterranean Refined Products Prices

$ per Ton

1995 2000 2005 1995 2000 2005
LPG 111 111 111 Diesel 2% 146 163 173

87 RON Leaded Gasoline 151 164 174 Diesel 05% 151 173 183

87 RON Unleaded Gasoline 152 163 175 Gasoll 141 156 166

95 RON Leaded Gasoline 166 179 193 Fuel 011 35% 84 86 91

95 RON Unleaded Gasllne 165 176 192 Fuel 01110% 97 100 104

97 RON Leaded Gasoline 170 183 196 Fuel Coke 17 18 19

98 RON Unleaded Gasoline 185 199 215 Anode Coke 1% 85 90 95

Methanol 165 176 190 Needle Coke 225 236 251

MTBE 297 320 342 Bitumen 25 26 28

NAPHTHA 141 156 175 Lube Base Stock 365 366 407

Kerosene 152 173 185 Propane 171 156 170

Jet Fuel 153 174 186 Butane 162 159 171

133 Gasoline

• Pnce differentials for diesel WIth a sulfur content of 0 2 wt% sulfur wIll steadily
Widen, relattve to the standard European Umon gasall product pnced In the

1-10
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• Octane capacIty IS hkely to be sufficIent, WIth only a modest wldemng m gasoline
quality prennums 98 RON leaded gasolme will contmue to be at a prenuum
relative to 95 RON unleaded gasohne In the Mediterranean

• The differential between naphtha and regular unleaded gasolme narrowed to about
$30 per ton m 1995 Growth m petrochenucal consumption worldwIde should
continue to outpace that for gasohne, further reducmg the naphtha/regular-unleaded
gasolme differential to $22 per ton by 2005

Section 1
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134 Distillates

• GasoIl margms to Brent are also projected to mcrease by a net $12 per ton from
1995 to 2005
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As shown In Table 1-5, export demand growth for petrochemIcals was estimated assurrung that
exports Will escalate at a rate correspond1Og to the average annual projected GDP growth rate for
Europe as a whole, roughly 3 4 percent through 2000 and 3 2 percent thereafter

MedIterranean, to $15 per ton In 2005, reflectIng transportaTIon costs to move the
product to dIstant export markets

• The dIfferential between Jet kerosene and gasOll also narrowed from $24 per ton In
1989 to $12 per ton 10 1994 In real terms, the Jet kerosene/gasoI1 dIfferential IS
projected to Widen to $18 per ton by 2005

1 4 PETROCHEMICAL DEMAND

Consumer demand for petrochemIcal-based products doves both petrochemIcal plant capacIty
reqUIrements and refinery naphtha demand DomestIc demand has been prOjected for each
petrochemIcal product based upon current shIpments to each domestIc customer group and upon
the prOjected growth rates for each group For certam low-volume customer groups, 10cludmg
mk and dye manufacturers, growth rates are not avaIlable and, m these cases, the prOjected
RomanIan GDP annual growth rate of 4 0 percent has been assumed

135 Fuel Oils

• By 2005, the fuel od dIfferential IS projected to be between the 1993 and 1994 levels
per ton

• In 1993, 3 5 wt% sulfur fuel 011 pnces 10 the Mediterranean were $711per ton below
the dated Brent crude 011 pnce The dIfferentIal was reduced by almost half, to $41
44 per ton 10 1994 and 1995

• The d1fferential between 3 5 wt% sulfur fuel od and Brent IS projected to Widen
stead11y to $49 per ton by 2005 The dIfferentIal between 1 0 wt% sulfur fuel 011 and
3 5 wt% sulfur fuel 011 decreased from $30 per ton m 1993 to an estimated $13 per
ton m 1995 As bunker fuel consumptIOn IS expected to Increase 10 contrast to the
dechne In boder fuel usage due to natural gas substitution, the drfferentialls lIkely to
remain narrow 10 htstoncal terms With a value of $14 per ton prOjected for 2005

111
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In our analysIs of the manufacturing complexes and petrochenncal operatIons, we did not project
future pnces Instead, we based all of our analySIS on flat pnces at the levels shown m Table 1-6
below

InternatIonal market pnces ofpetrochenncals vary WIdely from year to year based upon global
supply and demand patterns Globally, demand follows overall econonnc growth trends
Capacity, however, IS added erratIcally, usually through constructIon of very large, world-scale
plants which are constructed dunng and Immediately after a surge 1D product pnces As major
capacIty IS added, global pnces fall to lower levels

Table 1·5
Petrochemical Demand (Thousand Tons Per Year)

Domestic ExpQrt Tgtal 10 Year Average Growth Rate

m! !!m!! ~ l!!a i!!!!2 ~ .JaiL 2Dllll 2ml5. IbIinIIWI; limprt Tgtal

Ethylene Derivatives % % %
LOPE 346 438 553 195 230 269 541 667 82.2 48 33 43
HOPE 183 231 292 37 44 5.2 220 275 343 48 35 45
Ethylene for PVC ElCport 672 792 926 672 79.2 926 00 33 33
O1her -.all~~ -..2& -.li ---U -2ll.! -.Ea.~ ~ ~ II

787 101.2 130.2 930 1097 1283 1717 2107 2583 5.2 33 42
Propylene Derivatives

Polypropylene 146 184 233 152 179 209 297 363 442 48 32 41
Acrylonltnle 243 369 369 494 583 681 737 95.2 1051 43 33 36
O1her -2lM.....2U~ --l.i --U ---2.Il. -21.ll. --3U~ II Ii!! Z§.

593 849 1036 660 779 910 1253 162.8 1946 57 3.3 45
Aromatics and Derivatives
Benzene sales 74 101 12.5 3.3 39 46 107 140 170 54 34 47
Toluene sales 189 29.2 36.5 70 8.2 96 259 375 46.2 68 3.2 60
Anhydndes + DMT -21Jl --all .....£§. ~ -M.D.-.eu -lmJI. ......au -llQ.B. II ~ gg

47.3 70.9 966 56.2 661 774 103.5 1373 1740 74 33 53

Carbon Black --1.U. --2.1.l ---..2U ------ --.JU --2.1.l -ZU !.! !.!!. !.!

Total 2016 2789 3599 215.2 2537 2967 4168 532.7 656A 60 33 46
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Pnces shown above have generally declmed SInce our analysIs was performed We belIeve our
conclusIOns about the econOmIC vlabIllty of the petrocheIDlcal operatIons would not change If
current pnces had been used Instead of those presented above

Ethylene Derivatives $fT' Aromatics and Derivatives $IT

LOPE 913 Benzene sales 344

HOPE 844 Toluene sales 216

MEG 693 Maleic Anhydnde 1,189

Propylene Derivatives Phthalic Anhydnde 1,471

Polypropylene 913 DMT 1,174

Acrylomtnle 1,280 Carbon Black 450

Phenol 863

Acetone 621

Romania Downstream Petroleum Restructunng Project - Final Report
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Table 1·6
PetrochemIcal PrIces

Delivered In Romama
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Section 2

2 1 PRESENTATION FORMAT

2.2 SUMMARY OF KEY FINDINGS AND RECOMMENDATIONS

Several economIc terms are used extenSIvely In thIs report For clarIty, they are defmed below

2·1Romania Downstream Petroleum Restructunng Project - Final Report

Real Prices/Costs Also referred to as "Constant Dollar" expenses and costs TIns term
mdIcates future pnces or costs whIch exclude future mflatIon For example. If the pnce of 011 IS
$150 per ton on January 1 and dunng the year InflatIon IS 10%, makIng the pnce $165 per ton at
year end, then market pnces have not changed, apart from InflatIon Our analySIS Ignores
mflatIon and would pnce 011 at both pomts at $150 per ton

In manufactunng, the overwhelnnng problem IS that refinIng utIhzation rates are unsustamably
low RomanIa possesses about twIce as much refinIng capaCIty as It needs RealIstIcally, there IS
SImply no way for Romarna to econOmIcally utIlIZe thIs surplus capacIty because

• toll processmg mto the export market IS structurally uneconormc,

• It IS much cheaper to buy fuel 011 than to manufacture It domestIcally, and

Net Present Value (NPV): The term "Net Present Value" IS used to IndIcate today's value of a
senes of future annual cash flows adjusted to reflect the tIme value of money at a dIscount rate
(or Interest rate) It IS expressed as the SIngle dollar amount reqUIred today to exactly equal, from
an econOmIC perspectIve, the value of an entIre senes of future cash flows NPV IS dependent
upon the prevaIlmg rate of return or dtscount rate used to compensate for the tIme value of
money As these rates mcrease, cash flows m the future have dtmInIshed value from an NPV
perspectIve In all the NPVs presented herem, an annual dIscount rate of 10% was used ThIs
rate IS conSIdered reasonable SInce the cash flows to be dIscounted do not mclude mflatiOn All
future revenues and costs of feedstock are pnced at InternatIonal market pnces, usmg U S dollar
eqUIvalents for LeI costs

Manufacturing:...-S_u_b-_S_ec_t_or _

TIns manufactunng sectIon conSISts of the followmg components Key Fmdmgs and
Recommendations present our fmdIngs for the consolIdated Refinmg, PetrochemIcal and
Lubncants mdustry sub-sectors Each of the recommendatIons and key findmgs mcluded m thIS
sectIon IS covered In more detall m eIther the Refining, Petrochenncal or Lubricant sectIons
Those sectIons also contaJ.n addItIonal detaJ.1 on the methodolOgIes employed, calculatIons, data
and analySIS commentary

The manufactunng sub-sector Includes Integrated complexes consIstmg of refinenes,
petroche1ll1cal plants and lubncant plants In general, refinenes provIde feedstocks to the other
two, but In some cases petrochemIcal and lubncant plants sell products back to the refinenes and,
In other cases, petrochemIcal and lubncant plants obtaIn feedstocks from other sources

7/16/9712:14 PMldJLII \97-4578\4578cOO3 doc
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• despite robust growth, future domesnc demand for other products IS far too low to
use the surplus capacity

In addItion to the problems m refmmg, there are Important but smaller problems elsewhere m the
sector PetrochemIcals are basically sound but are burdened by certaIn assets whIch are not
VIable Lubncants are losmg money and requITe many changes, but potentially can become
profitable, at least for the short term

Unless these condInons are changed, the refmmg sub-sector WIll connnue to declme, Imposmg
undue econOmIC burdens on the Romaman economy and dIscouragmg the pnvate-sector
mvestment WhICh could restore the sector to profitabIlIty To cure these structural problems, two
large refinenes and two small ones should be decomnnssloned, and cost structures and operanng
practIces In the remaInmg operatIons should be dramatIcally Improved

Despite thiS under-utilIzation of capaCity, all 10 Romaman refinenes contmue to operate, putting
the cost burden of an mefflclent 33 nnlhon tons-per-year sector onto 12 nnlhon tons per year of
refined 011 To support tIns mefficlency, subsl<lIes are prOVided Consumers pay too much and
011 producers are paId too lIttle, and snll the refiners are unable to generate suffiCIent capItal to
modermze and Improve

2-2
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In petrochemtcals, a sustamable core of assets IS encumbered by unecononnc plants and umts,
some of whIch use obsolete technology, some of whIch operate at an unecononnc scale, and the
rest of which are either redundant or depend on refinenes that are themselves not VIable The
losses attrIbutable to the unecononnc plants and umts are consummg the profits from the VIable
actIVIties These uneconOmIC plants should be closed, and operatIng practIces at the rematmng
plants should be modermzed to ImprOve performance The petrochenncal busmess IS also
dIstorted by pnce controls In some cases products sell at pnces that are hIgher than mternanonal
market levels, and m other cases the pnces are below market All pnces should be based upon
market supply and demand, not government control

Lubncants manufactunng IS plagued by poor technology whIch produces products of mfenor
qUalIty that are made worse through contammatIon dunng the dIstnbutIOn process The pnvate
vehicle engme 011 market segment has been largely lost, perhaps permanently, to foreIgn
manufacturers who so far have penetrated only that market segment Romaman lubncant
manufacturers are now only able to serve a market conSIsting of state-owned mdustnal, nnhtary
and commercial entItIes because those customers are wIllmg to tolerate the lower quality of the
products offered In the future, those customers are also expected to demand higher quality and
service ThIs WIll pose the threat that the remammg market of Romaman lubncant customers
WIll also be captured by foreign compames Accordmgly, thIs sub-sector, whIch currently IS not
profitable, faces probable econonnc extInctIon m the future unless operatIng and dtstnbutIon
practices are made commerCially Viable To restore potentIal vlabIltty, three smalilubncant
facIhtIes should be closed and their productIon consohdated mto the other two For the
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23 KEY FINDINGS AND RECOMMENDATIONS - SECTOR OPTIMIZATION

survIvors, cost structures should be dramatlcally lowered and operatlng practIces should be
modernIzed

Based upon market pnces of crude 011, refined products, petrocheDllcals and lubncants, the
manufactunng sub-sector IS currently lOSIng huge sums of money OvercapacIty, low operatmg
rates and exceSSIve employment are combInIng to destroy the sub-sector's abIlIty to generate
econODllC value If the worst practlces are elImmated, the sector's results can be Improved from
negatIve to margmally posItIve We estlmate that contInued operatIon of the five large
manufactunng complexes (ArpechIrn, PetrobrazI, PetroDlldIa, Petrotel and Rafo) as they were
run m 1994 would result In an econODllC NPV of negatIve $2,572 DllllIon at market pnces TIns
IS eqUIvalent to a dram on the overall RomanIan economy of roughly $305 nnllIon per year, or
nearly $1 Dlllhon per day

2.3 1 NegatIve Effects of Price Distortions

The finanCIal statements of the five largest refinenes show a profit of 189 bIllIon LeI In 1994,
roughly equIvalent to $118 DlllllOn However, only tremendous SubSIdIes from other sectors of
the economy made thIs pOSltlve result pOSSIble DomestIc crude IS now sold to the refinenes at
pnces whIch are about one-thIrd below mternatIonal market equIvalents Many refined products
are sold at refinery gate pnces whIch are substantIally above mternatIonal market equIvalents
GasolIne pnces, for example, are up to $100 per ton above market pnces These pnce dIstortIons
combme to produce a crosS-SUbSIdy from other sectors of the RomanIan economy to the refinmg
sector that we estImate totaled $499 DllllIon In 1995 for all 10 refimng complexes The 1995
cross-subsIdy from Petrom, the state-owned producer, IS estImated to be $269 Dlllhon annually
The 1995 cross-subsIdy from consumers and mdustry who are paymg too much for petroleum
products IS estImated to be $230 DllllIon per year In petrocheDllcals, some products are pnced
below market and others are pnced above market, but on balance we estImate that other
mdustnes are subSIdIzed by thIS sub-sector at an annual cost of $55 Dllllion In total, the net
effect of these cross-subsIdIes IS $444 Dlllhon per year Into the downstream sector, an aggregated
cost of almost $12,000 per year for each employee dIrectly employed In petroleum
manufactunng All pnce dIstortIons lead to suboptlIDlZatIon m the economy These refinmg
cross-subsIdIes raise OI1lDlportS by depnvmg the 011 producer of market pnces and depress
econODllC output through hIgh lDlpOrts, overcharges to consumers and waste and IneffiCIency m
the sector

2-3

Manufactunng Sub-Sector

Romania Downstream Petroleum Restructunng PrOject - Final Report

SectIon 2

7/1619712.14 PM/dUll \9H578\4578c003 doc

2 3 2 Losses Generated by Processing Imported Crude for Re-export

Currently, crude processmg volume m Romama IS mflated because of the uneconODllC level of
"toll" processmg Barter processmg, a form of toll processmg, IS bemg used to generate
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suffiCIent export products to pay for 50% of the cost of Imported crude 011 Although It
moderately reduces hard currency Imports, tlus practlce leads to large econormc losses

Reductions of eIther fixed or VarIable costs Will not reverse the above negative margms and make
toll processmg attractive The value of products refined and sold ($117 72 per ton) IS
sIgmficantly below the cost of crude oil ($127 35 per ton), thus, no matter how much VarIable or
fixed costs are reduced, they wIll always be greater than zero and WIll further reduce the already
negative gross margm SIrrnlar results are expenenced by all refiners that sell mto the
MedIterranean market

Shown m Table 2-1 below IS an analySIS of the econOmIes of purchasmg 100 0 tons of crude 011
and refimng It mto refined products (losmg 11 2 tons through fuel use and loss), and selling the
resulting products (88 8 tons) m the Mediterranean market All yIelds, pnces and costs are based
on actual data for RomanIa's five large refinenes and on market pnces m 1995 As the table
shows, crude costs are $127 35 per ton whIle the products sell for only $117 72 per ton, yIeldmg
a gross margm loss of $9 62 per ton before any operatmg costs are mcluded Vanable operating
costs are $2 60 per ton, bnngmg the total net margm loss to $12 22 per ton overall thiS case
clearly demonstrates the Romaman refinenes cannot profitably process Imported 011 to resell
refined products m the MedIterranean market

The extremely large Mediterranean tradmg center donnnates the Import and export pnces for
crude 011 and, espeCIally, refined products Many hIghly effiCIent regIOnal refinenes push therr
surplus products mto the MedIterranean market They do thiS not to earn profits as exporters, but
mstead as a way of dIsposmg of surplus products WhICh they do not need to serve therr home
markets These sales are based on mcremental econormcs, they do not allow recovery of full
costs, or even VarIable costs of processmg As a market of last resort, pnces m the
MedIterranean spot market are qUIte low The net refmmg margm mherent m Mediterranean
product pnces has been negative for many years We project thIS SItuation wIll contmue at least
through 2005, probably longer ThIS means that no RomanIan refmery, not even PetrormdIa, can
expect to process Imported 011 WIth the expectation of exportmg the refined products at a
sustamed profit
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As shown m Figure 2-1, the net refinmg margms for conversion refmenes m the Mechterranean
market have been sIgmficantly negatIve for several years We do not foresee any changes III the
Mechterranean market whIch would cause these margms to Improve dramatIcally enough to make
export refmmg profitable

Manufactunng Sub-Sector

CostJPrlce $

Tons $lTon Amount

Cost of Imported Crude 011 1000 (12735) (12,735)

Products Refined and Sold

LPGlNaphtha 53 13004 693

Petrochenncal Naphtha 79 13004 1,019

Unleaded Gasohne 82 RON 33 13146 432

Unleaded Gasohne 90 RON 57 13963 792

Unleaded GasolIne 95 RON 202 15404 3,123

Kerosene 36 14387 520

Diesel 328 13838 4,529

Low Sulfur Fuel Od 42 8730 357

HIgh Sulfur Fuel Oil 30 7289 222

Fuel Coke 22 3233 44

Needle Coke 00 21569 0

Other 05 7864 40

Fuel + Loss 112 0 0

Revenue IfAU Products are Exported 1000 11772 11,772

Gross Margm (Loss) (9.62) (962)

Vanable Costs (excludIng fuel + loss) 1000 (260) (260)

Net Margm (Loss) 1000 (1222) (1,222)
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Table 2-1
Case 1 Import 100 Tons of Crude and Export ALL Products

Average Yields and Prices for 1995' Arpechlm, Petromldla and Rafo

Section 2
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Our analysIs clearly demonstrates that domestIc demand for petroleum products can be most
economIcally met by a combmatIon of (1) refimng all domestIc crude 011 and some Imported
crude 011 and (2) dIrectly Importmg heavy dIstIllates and fuel oIl rather than manufactunng them
The gap between ROmanIa's unusually hIgh demand for fuel oIl and the RomanIan refinenes'
mherent capabIlItIes to convert fuel oil mto lIght products makes ImportatIon of heavy products
mevitable Shown In Table 2-2 below are the econOIDlCS of Importmg crude oIl and processmg It
to retain the fuel oIl

2.3.3 Mismatch Between Demand and Refinery Configuration

RomanIa's refinenes are configured to produce lIght products whtle Its markets need more heavy
products, especIally fuel oIl The natIon also IS short of crude 011 and relIes on unported 011 to
meet Its petroleum needs To obtain Imported crude 011 and process It mto the requIred refined
products, the refmenes are bemg operated to process the maxImum amount of crude oll WhICh,
after export of lIght products, wIll supply all the domestIc market's current needs for dIesel,
dIstIllates, fuel 011, etc Large amounts of crude 011 are Imported and refmed only to export a
large quantIty of the lIght products yIelded from that refimng The net effect of these transactIons
IS that RomanIa has mdIrectly acqUIred fuel oIl and dIstIllates As WIll be shown below, the cost
of procunng such products m thIS manner IS far greater than the cost of purchasmg them on the
open market

Romania Downstream Petroleum Restructunng Project - Final Report

Figure 2-1 Typical Mediterranean Refining Margins
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2·7

Revenue
(Cost) $

Tons $/Ton Amount

1000 (12735) (12,735)

(260) (260)

816 13724 11,194

112

72 (25028) (1,801)

Tons SfI'on Amount

42 (10670) (443)

30 (9370) (285)

72 (10120) (728)

72 14908 1,073

RomanIa Downstream Petroleum Restructunng Project - Final Report

Manufactunng Sub-Sector

Table 2·2
Case 2 Import 100 Tons of Crude &Keep Fuel 011 Versus Import ONLY Fuel 011

SectIon 2

Import Same Amount ofFuel Od

Low Sulfur Fuel OIl

HIgh Sulfur Fuel Od

Cost of Imported Fuel 0Jl

Based on the same data used In the preVIOUS example, the cost of the crude 011 IS $127 35 per ton
for 100 tons, an aggregate of $12,735 To this IS added a vanable cost per ton of $260 per ton,
yIeldIng another $260 m cost From the 100 0 tons of crude 011 81 6 tons are sold at an average
pnce of $137 24 per ton, yIeldIng $11,194 of revenue About 11 2 tons are lost through refinery
fuel use and loss, leavmg 7 2 tons of fuel oIl at a net cost of $1,801 ($12,735 + $260 - $11,194)
That same 7 2 tons could be purchased on the open market for $728 Thus to ref'me 7 2 tons of
fuel 011 costs $1,801 whereas buymg It costs only $728, a dtfference of $1,073 or $149 08 per
ton Romama cannot afford to pay $149 08 per ton extra to make fuel oIl mstead of purchasmg
It Thts $149 08 per ton represents a dIrect loss to Romama, but IS not the only loss There are
other costs of runnmg the refinenes, and there are negatIve envrronmentallmpacts In processmg
100 tons to keep 7 2 tons Clearly this practIce should be dIscontInued

WIth no possIbIhty of profitable toll processIng, and fuel oIl more cheaply supplIed by Imports,
the only source ofdemand for the processIng capacIty of the RomanIan refinenes comes from
domestIc demand for products other than fuel 011 ThIS demand amounted to 9 3 mtIhon tons m
1995, less than one-third of the 33 mtlhon tons of eXIstIng capacIty Even after robust growth In

demand, our analySIS shows that, If the most economIcal approach IS followed, Just 14 mtIhon

Manufacture Fuel 0Jl*

Purchase Crude OIl

Incur Vanable Costs

Sell All Products Except Fuel OIl

Consume OIl Through Fuel and Loss

Cost ofRetaIned Fuel Od

Excess Cost of Manufactunng Fuel Od

* Import crude, keep fuel all and export the rest
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tons of crude processmg capacity w1l1 be needed through 2005 Three large refinenes and three
small ones can readIly meet thts refmmg demand

23.5 Benefits of Decommlsslonmgs

Discussed below are the econollllc benefits and performance Improvements attamable through
refinery decOImmsslOmngs and other cost reductlons

Expenence mother countnes has shown that the most effiCient method for transformmg state
owned comparnes mto econollllc enterpnses IS through some form of pnvatlZatIon, but
Romama's downstream sector cannot realistically undergo any type ofpnvatIzatlon at thIs tIme
The fundamental problems of massive overcapacity, mtruslve government control and excessive
employment must be addressed first

234 Optimization of the Five Large Refmerles

Should Romama contmue to operate all five large refmenes, significant gaIns can be realized
through refmery optlllllzatlOn and capital Investment We have exammed the sector's basIC
operatmg practIces and facIlitIes constramts, and we have modeled the effects of Improvmg
them Our calculanons show that removmg the Impact of all regulanons and government
controls, InvestIng $264 nnlllon and "optIInlzmg" the processmg ofcrude oIls wlnle keepmg all
five large refinenes operatIonal, wIll mcrease the NPV of future cash flows Rather than a
current NPV of negatIve $2,572 1llll1l0n (wlnch mcludes a contnbution from petrochellllcal
operatIons) the results would Improve to a posItive $203 IlllllIon (refimng only, excludmg all
petrochellllcals) This represents a huge Improvement With an NPV of $2,775 mIllIon ThIs
dIfference reflects the Impact of fully abandomng Romama's complex structure of government
controls and operanng each of the eXistIng refmenes m alignment With econollllc mcentIves It
assumes the ehmmatIon of all processmg under the barter arrangements and further assumes that
staffing levels are reduced as descnbed In the Labor Section It also assumes that unchangmg
operatmg parameters are replaced With econollllcally based setpomts and operatIng practIces to
Improve yields and reduce fuel use and loss Literally hundreds of changes to operatmg practIces
would be required to transform Romania's manufactunng sub-sector mto a collection of
commercially focused enterpnses and a set of behaVIOrs that are motivated purely by econOII1lC
mcentives Though the effort wIll be difficult, the rewards of the transformatlon clearly JustIfy
Its undertalang

2-8

Manufactunng Sub Sector

Romania Downstream Petroleum Restruclunng Project - Final Report

Section 2

7/1619712.14 PMldlL'I \9H578\4578c003 doc

2351 Decommlsslomng ofaSingle Large Refinery

DecoII1llllsslomng one large refinery would dramatlcally mcrease plant utIlIZatIOn rates, reduce
redundant overhead costs and mcrease the sector's NPV by $211 Inllhon, to $415 Inllhon,
excludIng petrochellllcals Our analysIs mdlcates that Petrobrazlls the poorest econollllc
performer among the five large refmenes DecoII1llllsslonmg Petrobrazl drops the mvestment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Table 2-3
UtIlizatIon Rates wIth aLarge RefInery Decommlsslonrng

needs to $215 mIllIon at the other refinenes and would sIgmficantly Improve the utIltzatIon rates
of the remammg four refinenes' "core" refinmg umts (1 e , those umts whtch dove economIc
perfonnance) Shown below m Table 2-3 IS that even after Improvement, however, the
utIlIzatIon rates only reach the lower end of the range consIdered nonnal for sustamable
operatIons

2353 Decommlsslonmg of Small RefmeTles

All five of the small Romaman refinenes are econOmIcally mfenor to the larger refinenes We
recommend that two of these refmenes be deCOmmISSIOned (Steaua Romana and Vega) and that
DarmenestI be mtegrated mto Rafo, an adjacent large refinery, to reduce cost The remammg
two refinenes, whtch serve nIche markets that are remote from the other large refinenes and can
economIcally serve markets m theIr ImmedIate VICInIty, should remam open

2352 Decommlsslonmg of Two Large Refmerles

Decomnusslomng a second large refinery would further mcrease the performance of the sector,
raIsmg plant utIlIzatIon rates, reducmg redundant overhead costs and mcreasmg the sector's NPV
by another $98 rntllIon, to $512 mIllIon, excludmg petrochemIcals In thts case, because two
refinenes are closed, the level of cntIcal mvestments would drop to apprOXImately $170 mIllton
Our analysIs demonstrates that Petrotel and Petrobrazl represent the two worst econOmIC
performers among the five large refmenes As shown m table 2-5 decormmssIOmng Petrotel and
Petrobrazl would Increase the sector's uttllZatIon rates of Its "core" reftrnng UnIts to econOmIC
levels of perfonnance that are conSIdered acceptable for sustamed operatIons
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Five Large Four Large
Refinenes Refinenes Change

2000 2005 2000 2005 2000 2005

% % % % % %

Atmosphenc DIstIllatIOn 42 62 60 84 18 22

CatalytIc Reformmg 45 62 75 83 30 21

CatalytIc Craclang 60 83 71 96 11 13

Colang 56 70 67 76 11 6

SectIon 2

7/16/9712:14 PM/dllli \97-4578\4578c003 doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CommercIal arrangements WIth mternatlonal traders are further Impeded by (1) the refinenes'
mabilIty to control the quantity and qUalIty of mcomIng crude 011 supplIes or refmed product
shtpments to and from the refinenes, (2) the problems facmg nongovernment clIents m dealmg
WIth the bureaucracy, and (3) the poorly motivated workforce Consequently, WIth only mInor
exceptIons (e g , lImIted Hunganan mterest m processIng at Raio), vIrtually no OllIS currently
bemg receIved through dzrect commerCIal arrangements Also, as prevIously dIscussed, the
refmenes are engagmg m uneconOmIC bartenng, a practice we belIeve destroys value and should
be stopped

2354 Staffmg Reductions

RedUCIng the staffing levels at the remammg refinenes results m addItional efficIency gams and
mcreases the sector's annual cash flows by $62 mdhon, WhICh IS mcluded m the figures above
The staffing levels at all of Romaman plants are over twIce as hIgh as eqUivalent plants In other
developmg markets and up to eIght times hIgher than state-of-the-art plants If the workforce at
the SIX refmenes that remam operational are brought Into alIgnment WIth customary levels, the
sector's workforce would be reduced by 24,800 people to 12,900 TIns reSIdual staffing level
mcludes 2,500 workers assIgned to contract-mamtenance firms m an outsourcmg arrangement

236 Direct Crude 011 Purchase by Refineries

There are many bamers preventing refinenes from Implementmg drrect commercIal
arrangements m mternational markets to optimIze therr own operatIOns The most ObVIOUS
barrIers are the refinenes' lack of access to bank letters-of-crewt and hard currency Less
ObVIOUS bamers mclude the refinery managements' lack of access to tImely market mformatIon,
hmIted skIlls m analyzmg markets, and lack of expenence m negotIatIng and executmg
mternatIonal transactions In adwtIon, the finanCIal gndlock m settlmg commercIal transactIOns
between government entities has desensItized the refinenes to the 1lme value of money, further
aggravating the lack of fmanclal accountabIlIty

Manufactunng Sub-Sector
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Table 2-4
Utilization Rates with Two Large Refineries Decommissioned

Four Large Three Large
Refineries Reflnenes Change

2000 2005 2000 2005 2000 2005

% % % % % %

Atmosphenc DlstIllauon 60 84 78 86 18 2

CatalytIc Refonmng 75 83 85 88 10 5

CatalytIc Craclang 71 96 82 100 11 4

CokIng 67 76 74 70 7 (6)

Section 2
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RomanIa's demand for domestIc petroleum products must be met by

• manufactunng products from domestIc crude oIl,

• net Imports of fmIshed petroleum products and from

• manufactunng products from Imported crude oIl

Roughly $985 :M:M: of foreIgn currency was requIred to support thIs actIVIty m one year Paymg
for 50% of the crude Imports reqUIreS $679 MM (5 65 MMT urnes $120/ton) Another $306
MM IS reqUIred to pay for the product Imports (3 2 MMT tImes $96/ton) As demand grows In

the future, the net requIrement for foreIgn currency would nse to $1,273 MM per year In 2000
and $1,635 MM per year In 2005 CombInIng these annual requIrements by usmg a 10%

In 1995, domestIc demand was 148 MMT as shown In Table 2-5 DomestIc productIon of crude
oIl was 6 5 MMT and, after allOWIng for 11% consumptIOn dunng the refimng process, It
contrIbuted 5 8 MMT of refined products to meet demand We estImate that net Imports of
refined products were 3 2 ITIlllIon tons, leaVIng 5 8 mIllIon tons of domestIc product demand
(14 8 MMT mInus 5 8 MMT ITIlnus 3 2 MMT) to be supphed from refimng of Imported crude
011
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24 HARD CURRENCY IMPACTS

In efforts to Ill1illIlllZe the foreIgn currency dram of the downstream petroleum sector, RomanIa IS
employmg crude oIl procurement methods wluch are causmg econOITIlC losses Other
government polIcIes are creatmg a massIve mcrease m net foreIgn currency outlays In
particular, the pnce SUbSIdy from the producer, Petrom, to the refiners IS preventmg development
of all productIon that would have the greatest Impact on reducmg the hard currency cost of
Imports Below we summanze the adverse consequences of both of these polICIes and the
benefits of changIng them

To supply thts remamIng 5 8 MMT from Imported crude oIl under Romama's current operatIng
practIces (barter processmg) requIres nnportmg and processIng 11 3 MMT ofcrude all The cost
of half tlus amount (5 65 MMT) IS paId for by usmg foreIgn currency The other half (5 65
MMT) IS paId for by exportIng 4 3 MMT of gasolme Because gasolIne IS more expenSIve than
crude 011, only 0 75 tons of gasolme are needed to pay for 1 0 tons of crude 011, and 4 3 MMT of
gasohne are suffiCIent to fully pay for 5 65 MMT of crude oIl When refined, the 11 3 MMT of
crude 011 produces a total of 10 1 MMT of products (1 2 MMT IS consumed m the refinmg
process) GIven the barter requIrement for 4 3 MMT of gasolme, only 57 percent of these refined
products are aVaIlable for domestIc demand, wluch exactly equals the requIrement of 5 8 MMT

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I

Sectton 2 Manufaetunng Sub-Sector

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Table 2-5
Projected Foreign Currency Requirements

Under CunentOpenbng Under Recommended
Pnctlces Rationalization

Millions of tonsper year 1995 2000 2005 1995 2000 2005

Total Domesllc Demand for Refined Products 148 172 197 148 172 197
Amount Supplied from Domestic Crude Oil (1) -58 -58 -58 -58 -58 -58
Amount Supplied by New Romanian Crude 011 (2) -09 -38 -54

Amount that Must Be Supplied from Imports 90 114 139 81 76 85

Amount of Imported Products -32 -37 -43 -32 -37 -43
Amount that Must Be Supplied from Imported Crude 011 58 77 97 49 39 43

Amount of Imported Crude 011 (3) 113 150 190 55 44 48
Less Amount Consumed In Refining (11%Fuel &: Loss) ·12 ·17 2.1 -06 -05 -05
Products Exported as Partial Barter Payment for Crude 011 (4) -43 -57 72 00 00 00

Remaining Products Supplied to Domesbc Market 58 77 97 49 39 4.3

Foreign Cunency Cost of Imported Crude all
Tons of Imports Paid for with Cunency (MMT) (5) 57 75 95 55 44 48
Price of Imported Crude 011 ($ per ton) $ 120 $ 121 $ 126 $ 120 $ 121 $ 126

Cost of Imports ($MM) $ 679$ 908$ 1198 $ 663$ 530 $ 603

Foreign Cunency Cost of Imported Products
Tons of Imports Paid for with Currency (MMT) 32 37 43 32 37 43
Price of Imports(mostly fuel 011) ($ per ton) $ 96 $ 98 $ 103 $ 96 $ 98 $ 103

Cost of Imports ($MM) $ 306 $ 365 $ 437 $ 306 $ 365 $ 437

Total Foreign Currency Cost of Imports ($MM) $ 985 $ 1273 $ 1635 $ 969 $ 895 $ 1040

Net Prellent Value of Foreign Currency Costs ($MM) (6) $ 10825 $ 8,386 83860 $ 0

Notes (1) Represents 6 5 MMT/year ofdomesltc crude all production less 11% fuel and loss Yielding 5 8 MMTof producls
(2) Based on $269 MM additJonaI production expenditure per year $37 5OIton finding and dewlopment costs

12% of pl'O\ed resel\es initial production and 12"-' productJon decline per year
(3) Calculated asSuming 50% of the cost of Imported crude olliS PIIId for by delMl'Y of gasoline export
(4) Represents 50% of the crude 011 Import cost lfl\1ded by the pnce of gasoline
(5) Represents 50% of Crude 0,1 Imports under current operatll19 practles and 100% under recommended ratlonalizatlon
(6) Represents Amual Costs O\er 20 Years DIscounted at 10% Per Amum

chscount rate the foreign currency reqUIrement yields a Net Present Value of $10,825 MM for the
next 20 years of Imports

Under our recommended ratlonahzatlon approach, however, the overall requIrement for foreign
currency would be reduced m all penods and by a sigruficant sum m Just a few years Two
factors drIve thiS change

• Ehmmatlng the need to make product for barter tradmg slgmficantly reduces the
amount of crude oil purchased Unfortunately, 100% of the remammg tons of
Imported 011 must then be paid for usmg foreIgn currency The result of tlus factor
by Itself IS a shght mcrease m the reqUIrement for hard currency m each penod TIns
negative effect IS offset first by better econOInlCS on the sector through savmgs of
Lei-based costs and second by the other rationalIzation benefits chscussed below

I
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2 5 CRITICAL INVESTMENTS

The followmg cntical mvestments are reqUIred assummg that the recommendation to close two
large and two small refinenes are Implemented

• $11 1 mllllOn to enhance feedstock processmg capabl1lues at Arpechlm, Petromldla
and Petrotel

• $27 1 mllllOn for addltlonal hydrotreatmg capaCIty at Arpechlm
• $24 3 mllllOn for addluonal hydrotreatmg capaCIty at Rafo
• $0 8 IDllhon for addlnonal hydrotreanng capaCIty at Petronudla
• $11 3 mllhon to expand Petromldla's FCC
• $63 4 mllhon for enVIronmental projects at refinery sites
• $10 5 rnllhon to decomnusslOn the two large and two small refinenes
• Total cnncal mvestments are estlmated to be $163 mlllion

• implementIng the recommended rauonahzatIon program Improves the finanCIal
performance of the sector from a $305 MM loss to a $142 MM average profit, as
shown prevIOusly This Includes the adopnon of market pncmg, which would free
Petrom and Romanian consumers from haVIng to subslchze the refimng sector In
Petrom's case, thiS wlll mean higher cash flows of $269 MM per year, which can be
used to Significantly reduce foreign currency requIrements IfPetrom Invests this
money annually In 011 producnon acuvlnes InSide (or outSide) Romama, and even If
Petrom's performance IS worse than average (finding and development costs of $5
per barrel or $37 50 per ton, about 25% higher than pnvate-sector compames costs),
then this addluonal Investment w111 result In discovery of 7 2 ml1hon tons of new
reserves each year Again, USIng Industry averages, thiS level of new reserves would
result In an Imnal year's 011 production of 09 ml1hon tons of new 011 ThIs 0 9
MMT of add1uonal productIOn directly reduces Romama's crude 011 Import
requIrement by $108 mllhon (based on a market crude 011 pnce of $120 per ton)
Each year Petrom could Invest a slmllar amount, resulung In a cumulative 3 8 MMT
per year Increase m productIon by 2000 and 5 4 MMT per year Increase m
productIon by 2005 These levels of productIon take mto account an assumed 12
percent per year dechne m productlon for each tranche of mvestment

Undertakmg all the steps of our ranonahzatlOn strategy would result In a downstream sector
which Imports Significantly less crude 011 As shown m Table 2-5, whl1e the net foreign
exchange requIred for the recommended case 10 1995 IS slmllar to the amount reqUIred m the
current practIces case ($969 MM versus $985 MM), by 2000 a tremendous benefit can be
developed The recommended ratlonahzatlOn approach reqUIres substantlally lower annual net
foreIgn currency outlays m 2000 and 2005 as compared to current practlces and pohcles The
NPV of the annual foreIgn currency requIrements for our recommended approach, usmg a 10%
discount rate over 20 years, IS only $8,386 MM, or $2,439 MM below the levels under current
practices and pohcles
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2 6 KEY FINDINGS AND RECOMMENDATIONS -INDIVIDUAL REFINERIES

In calculatIng the annual cash flows for each refinery under the vanous scenanos conSIdered, we
mcluded the fully mtegrated econOmIC effects of the refimng, petrocheIDlcal and lubncant

In the RomanIan downstream petroleum sector, the smgle most Important Issue IS that the
country possesses about twIce as much refinmg capacIty as It needs RealIstIcally, there are no
possIbIlItIes for Romama to econoIDlcally utIlIZe tillS surplus capacIty It IS SImply not possIble
to econoIDlcally Import crode 011 and then export refined products mto mternattonal markets
Petroleum product demand wIthm RomanIa IS far too low to absorb the surplus capacIty now or
m the foreseeable future

The fact that all 10 Romaman refmenes contInue to operate IS Itself a masSIve dIstortIon In a
market economy this could not happen because low utilIzatIOn would force mtense competitIOn
and drIve the weaker performers mto bankruptcy In RomanIa, overcapacIty IS supported through
artlfiCIal means Controlled pnces are SubsidIzmg the substantial costs of redundant capacIty and
mefficient operatIons The subSIdIes are fully consumed m covenng the costs of mefficiency and
waste, leavmg the refmers unable to afford the mvestments needed to Improve operatIons
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The econOInlC VIabIlIty of the five large refinenes was evaluated usmg the Process Improvements
Modelmg System (PIMS) lInear programmIng model, our assessment of mternal RomanIan
demand, and Bonner & Moore's projectIons of mternatIonal market pnces for crude 011 and
petroleum products DetaIled models covenng each manufactunng complex were constructed
under several different operatmg scenanos The econOmIC models mcluded not only the
refinenes but also the petrochemIcals and lubncants actIVItIes WIthin the same manufactunng
complexes Spreadsheets were buIlt m combmatIon WIth the PIMS model to generate annual
cash flows for the years 1995 through 2005 From these cash flows, the NPV was calculated
based on a 10% rate of return over a 20-year penod, after 2005, the results for 2005 were held
constant for 10 additIonal years In additlon, a foreIgn exchange NPV was calculated to
summarIZe the amount of foreIgn currency the downstream sector would reqUIre under each
scenano These, together WIth a strategIC assessment of the underlymg assets, served as the
pnmary factors gllldmg our OptlIDlzatlOn and ratlonahzatIon recommendatlons for the five large
refinenes The econOIDlC VIabIlIty of the five small refinenes was evaluated by a SImpler,
qualItatIve process

To establIsh an econoIDlcally VIable and operatlonally sustaInable sector, two large and two small
refmenes should be permanently shut down and deCOmmISSIOned The cost structures and
operatlng practIces of the remammg refinenes also must be dramatIcally Improved Our analySIS
demonstrates that PetrobrazI and Petrotel are the poorest econOInlC performers among the large
refinenes and Steaua Romana and Vega are the least econOmIC of the small refinenes
DeCOmmISSIomng four refinenes would mcrease the utIlIZatIon rates of the sector's core refimng
umts to econOmIcally optlmallevels and would produce the hIghest NPV of future cash flows for
the sector
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manufactunng facl1ltIes Below, we descnbe the pnmary factors which drove the econOmIC
results for the refffilng portIon of each plant The umque aspects of the petrochemIcal and
lubncant faculues are dealt with In subsequent sections of thIs report

PetromIwa has lOgistIcal advantages for dehvenng product to the eastern and coastal regions of
the country, but these markets are not large enough to consume all ofPetrOmIdla's products, and
the rest must be sold In the centrally located Muntema market PetromIdia IS geographIcally
remote from central markets compared to the PIOlestI refinenes, leavmg It disadvantaged relatIve
to the other large refinenes

2 6.1 Petromldla

Located on the Black Sea coast, PetromIdIa IS farther from domesuc 011 fields and has more
lImIted access to domesuc oIl fields than the other refinenes USIng market of border eqUIvalent
pncmg, thIs disadvantage IS not econOImcally slgmficant as domesuc producuon covers less than
half of the country's requirement for crude 011 The rest IS Imported and dunng the next 10 years
Romania will Import between 4 and 13 mIlhon tons of foreign crude 011 annually Umque among
the refinenes, PetromIdla IS Ideally sUlted to refine thIs Imported 011 because It IS located near
Romania's pnmary 011 Import termInal and can most economIcally access the International
crude markets

As dIscussed preViously, the margms for toll processIng (Impomng crude oIl and exportIng all
products) are temble m thIs regIon because the MedIterranean market serves as a market of last
resort for surplus re:fIned products While PetromIdIa IS best sUlted among Romama's refinenes
to serve the InternatIonal markets, these poor market condIuons Will make any sustained toll
processmg extremely unprofitable However, the ongOIng transformauon of the econOmIes of the
former Soviet block may present temporary opportumtles for PetromIdla to toll process
profitably We expect even these opportumtles to vamsh In only a few years as more rational
econOmIC behaVIOr establIshes Itself In those countnes As shown m Table 2-6, below, at
PetromIdIa the costs of purchasmg Imported crude ou ($122 01 per ton) and Incumng the
vanable costs for processmg ($1 90 per ton) are hIgher than the value ofproducts refIned
($12023 per ton) If all products are exported, resultIng In a negative processIng margIn of
$368 per ton
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At 3 5 mtlhon tons per year of processmg capaCIty, Petronncha IS the smallest of the five large
Romaman refinenes It IS, however, very well balanced In that all of Its basIC chstl1latlon capacIty
IS backed by conversIOn and cokIng capacIty PetrOImcha's catalytIc crackIng complex, the sIngle
most Important refimng urnt for generatIng econOmIC value, was recently upgraded WIth world
class technology It produces the natIon's lnghest yIeld of gasolIne (56 weIght %) and the
natIon's second hIghest level of qualIty (92 5 RON) In many ways, PetromldIa represents a
model for the type of value-addmg, operanonally balanced core refinmg faclhtles whIch are
needed at the other refinenes PetrorrndIa's advantages due to supenor deSIgn and technology far
outweIgh Its lOgIStICal dIsadvantages For these reasons, PetrOImdIa perfonned best In our
econormc evaluatIons, and we recommend that It remam operatIonal

Table 2·6
Case 3 Import 100 Tons of Crude and Export ALL Products

Average Yields and Prices for 1995 Petromldla

CostIPrice $
Tons Sffon Amount

Cost of Crude Od Feedstock 1000 (12201) (12,201)
Revenues From Products Refined and Sold

LPGlNaphtha 60 13287 795

Petrochenncal Naphtha 36 13287 479

Unleaded Gasolme 82 RON 25 13287 332

Unleaded Gasolme 90 RON 00 13962 0

Unleaded Gasolme 95 RON 314 15687 4,919

Kerosene 108 14387 1,561

Diesel 270 14287 3,862

Low Sulfur Fuel Od 00 9013 0
lhgh Sulfur Fuel 011 00 72 88 0
Fuel Coke 58 1066 61

Needle Coke 00 21569 0

Other 02 7713 13

Fuel + Loss 127 0 0
Revenue From Products 1000 12023 12,023

GrossMargm 1000 (178) (178)
Vanable Costs 1000 (190) (190)

(excluclmg fuel + loss)
Net Margm (Loss) 1000 (368) (368)

Manufactunng Sub-Sector
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ArpechIm has slIghtly more lImIted access to the large Muntema demand center than Petrotel or
Petrobrazt However, this 10gIStlCal dIsadvantage IS small (only 50 kilometers) and results m
only very romor transportatIon dIsadvantages On the other hand, ArpechIm has a lOgIStIcal
advantage for deItvenng product to Benat and Transylvama VIa eXIstIng product pIpelInes

DespIte Its technologIcal and 10gIStlCal advantages, PetroIDldIa exlnbits many of the poor
operatIng and managenal practIces which reduce performance m all of the Romaman processmg
plants Under the centrally planned crude purchase and allocatIOn system, the refinery IS
constramed from optImIZIng IS feedstock selecnon and product IDlX Its staffing IS exceSSIve and
advanced mstrumentanon IS not used The operanng paradIgm IS pasSIve and nsk averse
Consequently, the full capabiItties of the eXIsnng eqUIpment are not bemg achieved As
mentloned, we recommend that PetronndIa reduce Its staffing levels from 4,754 employees to a
total of 2,732 permanent employees plus 238 employees to be mcluded m separate contract
mamtenance compames

To enhance the balance between PetromIdIa's core refmmg umts and to address tlghtenmg sulfur
specIfIcatIons, we recommend the followmg cntIcal mvestments totally $31 4 mtllion for
Petronncha

$3 7 mdIton to enhance feedstock processmg capabiIttIes

6 8 nnllion for sulfur plant refurbIshments

a8 nnllion for revampIng the kerosene hydrotreater

11 3 mIlIton to revamp FCC and expand capacIty by 30%

8 9 nnllion for enVIronmental proJects

$31 5 MIllIOn Total

26 2 Arpechlm

Located 70 kilometers west of Plolestl, ArpechIm IS the westernmost large refinery In the
country In many ways, ArpechIm represents the <clasSIC' mland refmery, m that It IS well sUIted
to receIve crude Oll and produce products for local market consumptIon WIth access to an
adequate system of pipeItnes, Arpechlm IS provIded ready access to both domestIcally produced
and Imported crude OIls WhIle m the past there has been some mterest by mternatIonal
compames m toll processmg at ArpechIm, therr pnmary goal was to explOIt artIfiCIal dIstortIons
between local-currency costs for transport and manufacturmg, and therr mternatIonal market
eqUIvalents These, "Opportunltles" have been discovered and elImmated, making toll processmg
structurally unattractIve at ArpechIm over the long term As shown In Table 2-7, the costs of
purchasmg Imported crude oIl ($128 24 per ton) and mcumng the vanable costs for processmg at
ArpechIm ($1 20 per ton) are SIgnIficantly more than the value of products receIved ($113 17 per
ton) If all products are exported, resultIng m a $16 28 per ton negatIve processmg margm
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At roughly 6 5 mIllIon tons per year of proceSSIng capacIty, Arpeclum IS one of the largest
refinenes In RomanIa. ArpechIm has a small deSIgn dIsadvantage because It does not possess a
cokIng plant Our projectIon of pnces Indtcate that cokIng margInS are attractIve In RomanIa,
and the lack oftlns capabIhty disadvantages Arpechim ArpechIm's strength lIes In the
capabIlItIes of Its catalytIc cracker CatalytIc crackers convert low-value fuel od Into htgh-value
gasolIne, and generally add more econOmIC value than any other refillIng process umt At 4 8
mIlton tons per year of capaCIty, ArpechIm's catalytIc crackIng complex IS the largest m
RomanIa This plant IS by far the largest producer of hIgh-octane (93 5 RON) gasolIne
components In the country and has the second hIghest gasobne yIeld (52%) The capablbtles of
ArpechIm's catalytIc crackIng complex and Its relatIvely strong lOgIStICal pOSItIon combme to far
outweIgh ItS lack of cokIng facIlItIes, and make It one of the best-performIng refmenes In our
econOmIC analySIS

Table 2-7
Case 4. Import 100 Tons of Crude and Export ALL Products

1995 Yields and Prices. Arpechlm

CostlPrlce $
Tons $/Ton Amount

Cost ofCrude Od Feedstock 1000 (12824) (12,824)
Revenues from Products Refined and Sold

LPGlNaphtha 27 12862 354
Petrochenncal Naphtha 157 12862 2,017
Unleaded Gasohne 82 RON 00 13287 0
Unleaded Gasohne 90 RON 170 13962 2,377
Unleaded Gasohne 95 RON 64 15262 970
Kerosene 00 14387 0
DIesel 322 13362 4,301
Low Sulfur Fuel 011 87 8588 744
High Sulfur Fuel 011 62 7288 449
Fuel Coke 00 1066 0
Needle Coke 00 21569 0
Other 14 7288 106

Fuel + Loss 98 0 0
Revenue From Products 1000 11317 11,317

GrossMargm 1000 (1508) (1,508)
Vanable Costs (ExcludIng fuel + loss) 1000 (120) (120)
Net Margm (Loss) 1000 (1628) (1,628)
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263 Rafo

Rafo IS set apart from the other refinenes, be10g located m the northeastern comer of Romama
Like ArpechllD, Rafo IS an 10land refinery deSigned to effiCiently Import crode 011 and serve the
MoldaVIa and Transylvania markets The eXiSting Conpet pipelIne and sllDllar plpelmes for
carryIng crode 011 from MoldaVIa otlfields prOVide Rafo With adequate access to both domestIc
and Imported crude Its only regIOnal competItor IS the smaller Darmanestl refinery Like
Arpechim and PetromIdIa, we project negatIve marg10s for toll processmg at Rafo

Like PetromIdIa, Arpechun suffers from many of the operatIonal 10efficlencies common to all
Romanian process1Og plants The refinery IS constramed from optimIZing Its feedstock selectIOn
and product mIX by central plann10g system Staffing IS exceSSive, advanced Instrumentation IS
lDlssmg and the operatmg paradigm IS passive and nsk averse Consequently, the full
capabilItIes of the m-place eqUipment are not achieved As mentIOned prevIOusly, we
recommend that Arpechnn reduce Its staffing levels from 8,056 employees to a total of 3,754
employees plus 1,192 employees to be placed 10 separate contract ma10tenance compames

At 5 2 mIllIon tons per year of process1Og capacity, Rafo IS an average large Romaman refinery
Its deSign and capabilIties are SImIlar to those of Petrotel Rafo's core refin10g facilities are
centered around average sIZe and performance catalytIc crackmg and cokmg plants To enhance
ItS deSign strength, we recommend that the nearby DarmanestI refinery be consolIdated With
Rafo, WhICh WIll protect Darmanestt's needle coke facilitIes (the only such faCIlItIes m Romama)
whIle tnffilDlng DarmanestI's marg10al and redundant basiC refimng capaCIty The mtegrated
RafolDarmanestI plant performed well m our econOlTIlC evaluatIons, aIded by ItS logistIcal
advantage m servmg the MoldaVia and Transylvama markets However, our evaluatIon
methodology did not compare Rafo duectly to either Petrotel or Petrobrazl, as RAFO's lOgiStiCal
strengths were conSidered suffiCiently strong to retatn It as a future refinmg center
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Rafo also suffers from many of the operational 10efficlencies common to all Romaman
processmg plants, though somewhat less so The refinery IS constratned from optimIzmg Its

To de-bottleneck the capacIty of Arpechun's core refmmg umts and to address t1ghtenmg sulfur
specmcat1ons, we recommend the followmg cntIca! 10vestments totally $48 5 lTIlllIon at
Arpechlm

$3 7 nnllIon to enhance feedstock processmg capabilItIes

$3 1 nnllIon to revamp eXistIng hydrotreatmg

$10 mIllIon to revamp eXlstmg naphtha hydrotreatmg and de-bottleneck FCC capacity

$14 mIllIOn for new hydrotreat1Og capacity

$17 9 mIllIon for envlfonmental projects

$48 5 MillIOn Total
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PetroteliS Ideally SUIted to serve the large Muntema demand center, In competItIon WIth
Petrobrazi and Arpechlm WIth the close prOXlITIlty of these three large refinenes, central
RomanIa IS the regIOn where refmmg overcapacIty IS greatest In fact, our analySIS showed that
there IS no realIstIc pOSSIbIhty to keep more than one of these refinenes operatIonal gIven the
projected levels of demand In the region

feedstock selectIon and product nux by the Rafrrom dOITIlnated supply and allocatIon monopoly
Staffing IS exceSSIve, advanced InstrumentatIon IS ITIlssmg, and the operatIng paradIgm
(setpomts) IS passive and nsk averse Consequently, the full capablhtles of the eqUIpment are not
achieved We recommend that Rafo reduce ItS staffing levels from 3,804 employees to a total of
1,982 employees plus 417 contract mamtenance personnel

2 6.4 Petrotel

Located In central RomanIa, near the Muntema demand center, Petrotells configured as yet
another mland refinery Capable of receIvmg domestIc oIl produced regionally and Imported 011
through the Conpet plpehne system, Petrotel has adequate access to feedstock supply Like all
the other large refmenes, there IS VIrtually no pOSSIbIlIty of employIng Petrotel's capacIty for toll
processmg

In many ways, Petrotel typIfies a large Romaman refmery It possesses average-sIZed catalytIC
crackIng and cokIng umts, though theIr performance IS lower than that of ArpechIm, PetrOlTIldia
and Rafo Petrotelis a large plant, WIth many umts, some datmg back to the InceptIon of 011
refinmg IS central Europe WhIle this makes for proud traditIon and nch hentage, In the arena of
mtense econOITIlC competItion only supenor technology and balanced operatIons WIll produce
bottom-hne results Our econorruc evaluatIon determmed that PetroteI's performance IS mfenor
to that of PetrOmIdIa, Arpechim or Rafo In our overall analySIS, Petrotel dId not have a smgle
compellmg flaw that led to our conclUSIOn, but rather Its lower performance across vIrtually all
umts, and the lack of an offsetting and compelling advantage rendered PetroteI's pOSItion
relatIvely weak economIcally as compared to the others
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Unlike the other large refinenes, Petrotel has a sIgmficant lubncant operatIon that IS potentIally
capable of profitable operatIon even If the refinery IS closed ThIs lubncant plant processes about
240,000 tons of feedstock per year to produce about 60,000 tons of lube base stock and about
170,000 tons of other lubncant products WhIle It IS very small In relation to the Petrotel
refinery, thIs lube plant IS an Important producer wlthm the lubncant sub-sector, accountIng for
about 25% of the lube base stock produced In Romama As IndIcated In the lubncant section of
thiS report, this lube plant IS only margmally Viable, and operates at break-even on a vanable
margIn basIS Because the lube plant IS small relatIve to Its asSOCIated refinery and only
margInally VIable, It creates no advantage for the Petrotel refInery Furthermore, the lubncant
operatIon prOVIdes no ratIonale for contInued operation of the refInery because It IS capable of
standalone operatIon Therefore, these two Issues, the operatIon of the refinery and of the lube
plant, should be evaluated mdependently of one another
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2.7 KEY FINDINGS AND RECOMMENDATIONS'
PETROCHEMICAL SUB-SECTOR

2 6 5 Petrobrazl

Like Petrotel, Petrobrazlls located m the mtensely competItive central regIOn of the country It
has snnIlar access to domestIc and mternatIonal feedstocks, and VIrtually IdentIcal access to
domestIc markets Once agaIn, losses on toll processIng Will prevent thiS capacity from bemg
employed for toll processmg

The econOmIC ViabIlIty of the IndIVidual urnts wltlun the petrochemIcal sub-sector was evaluated
USIng a senes of spreadsheet models together With our projectIons of mternal Romarnan demand
growth, prOjected real mtematIonal market pnces for feedstocks and flat InternatIOnal market
pnces for petrochemIcal products The overall petrochemIcal sub-sector was dIVided mto groups
of asSOCiated assets Each group was analyzed as a whole, then, mdIvldual plants Wlthm the
group were analyzed Plants which could not demonstrate the abilIty to generate a pOSItIve net

2 6 6 Small Refineries

We dId not dIrectly evaluate any of the five smaller refmenes dunng thIs study However, an
overview of the eXistIng faCUlties mdIcates that they lack suffiCient scale and use less-advanced
technology relative to all of the large refinenes For this study, we assumed that most of the
small refinenes would be decormmssloned The exceptIons are DarmanestI (mentIoned above
together With Rafo), Petrolsub and Astra
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UnlIke Petrotel, the performance of Petrobrazl's core refinIng faclhtles IS below that of the other
large refinenes Petrobrazl does have a large petrochemIcal complex However, as explaIned In
the PetrochemIcal sectIon of thiS report, those facllltIes are not economIcally viable, and should
be closed even If the Petrobrazl refinery remams operatIonal despite our recommendatIOn to
close It Unfortunately, the combmed effects of below-average performance of both the refinmg
and petrochemIcal facilItIes makes Petrobrazl the poorest econOmIC performer of the five large
RomanIan refinenes

Petrolsub IS remotely located m the far northwest comer of RomanIa, and IS fed solely from a
OIlfield producmg crude 011 by In-Situ combustIon This OIlfield and Petrolsub form an mtegrated
umt, as neither IS capable of operatIng Independently of the other We have assumed that the
combIned econOmICS of both plants were pOSItIve (although we did not valIdate this assumptIOn)
In additIon, we assumed that Astra had margInally profitable operatIons due to ItS umque
capabilItIes to manufacture lubncants from the regionally produced naphthernc crude Oils
AccordIngly, we adjusted downward both the domestic demand requrrements and the domestic
crude oIl productIon prOjectIOns avaIlable to the large rermenes for all penods by roughly one
mIlhon tons to reflect contInued mImmal operanons at Astra and Petrolsub
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margm were selected for ratIonahzatIon The vIabIlIty of the overall group was then assessed
based on the strength of the remmrnng econormcally vIable plants

27 1 Summary of Economic Viability

We assessed petrochemIcal operanons at ArpechIm, Petrotel, PetrobrazI, and PetromIdIa
Table 2-8 summanzes the results of our assessment The figure mdIcates urnts that are operatmg
and those that are Idle The shadIng of a pamcular urnt mdIcates that the urnt IS non-vIable

The petrochenncal sub-sector IS compnsed of both (l) vIable operatIOns winch are capable of
sustamed value creatIOn and (2) non-vIable operanons, WhICh destroy value and dram sub-sector
resources SpecIfic petrochermcal urnts, WhICh produce the polyolefms (polyethylene and
polypropylene) and certmn other products (mcludmg acrylorntnle and DMT for textIle fibers)
form a sustamable manufactunng base to serve growmg downstream mdustnes Other
petrochenncal urnts are redundant or non-vIable and should be shut down to elImmate wasteful
operatlons and Improve econormc results of the sub-sector

Through government regulanon, petrochemIcal pnce controls dIstort markets and create non
commerCIal pnce levels, Improper mcennves, and market shortages We recommend that all
pnce controls be elmllnated to foster nanonal econOmIC development and Improve deCISIOn
makmg m thIS sub-sector Current petrochemIcal management practIces are not adequate to meet
the competItIve challenges confronnng the sub-sector We recommend Improvements m
management pracnces to strengthen manufactunng operatIons, petrochemIcal capacIty planrnng,
and marketmg effectIveness
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27 2 Methodology of Evaluation

Overall petrochemIcal results were mcluded m the econOmIC valuanons of the manufactunng
complexes To assess parts of the petrochemIcal plants, we developed a SImple model to assess
econonnc VIabIlIty of mdIvIdual petrochemIcal urnts FIrst, the values of all products were
determIned based on market pncmg Next, all costs were evaluated, mcludmg raw matenal costs
(at market pnces), unlIty costs, and fixed costs Once costs and product values had been
determIned, the ratIo of costs to product value was computed A result smaller than 1 0 mdicates
that product value exceeds costs and that the urnt IS creatmg value, a result greater than one
mdIcates that costs exceed product value and that the urnt IS destroymg value Where a hIgh
cost-to-value ratIo clearly mdIcates value destructIon and the urnt cannot be made VIable by
reasonable means, we recommend closure of the urnt
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Table 2·8
Viability Summary For Petrochemical Umts

~;;~g: > OperatIng • Current polyethylene demand IS low compared to total
capaCIty The consohdatIon ofPetrotel Sproduction mto
PetroDlldIa, the supenor umt, WI1l make the PelroDlldxa
umtVIable

Plant Sites

Comments

• Arpechtm SLDPE HOPE ethylene OXIde and ethylene
glycol umts are VIable The urnts at PelrOIDldta are based
on sumlar technology and scale The Idle PetroDlldta
umts WI1l be needed WIthIn five years due to mcreasmg
demand for these ethylene denvattves

• The EPDM umt IS not VIable (small scale non
competItIve technology)

• The two acrylomtnle urnts at AIpeclnm are VIable

• The ethyl benzene urnt at Arpeclum IS not VIable
Styrene winch IS produced from ethyl benzene and the
other StyreDlCS urnts (polystyrene and ABS) are not
VIable at eIther petrocheDllcaI SIte

• The ethoxylate urnts at PetrobrazI are not VIable
(ethoxylated phenols demulslfiers ethanolammes
cholme chlonde polyethylene glycols and antifreeze)

Idle

Idle

Idle

Idle

Petrotel Petromtdt8

OperatIng

OperatIng

Arpechlm Petrobrazl

OperatIng

OperatIng

OperatIng

OperatIng

~-:

QA4-\i§lj~

I UnIts

I
Units LOPE
Supplied by

HOPEthe Arpechim
Steam Clacker Ethylene OXIde

I EthyleneGlycols

EPDMRubber

I
Acrylomtnle I

Acrylomtnle 11

Ethyl Benzene

I Styrene

Polystyrene

I
ABS

Ethoxylate Umts

Polypropylene Polypropylene

I Units

I
I

Aromattc Phthahc Anhydnde
Derivattve Units

MaleIC AnhYdnde

Phenol/Acetone

DMT
Idle

• The anhydnde urnts at PetrobrazI are VIable based on
cost-ta-value ratIos However the shutdown of the
PetrobrazI refinery WI1l dISrupt feedstock supply
AccordIngly these urnts should be shut down

• The phenol/acetone U111t IS not VIable based on avaIlable
cost mfornxatIon

carbon Black Carbon Black OperatIng

• Total DMT capacIty IS low relative to demand. The
AIpechtm urnt has adequate caPaCIty to produce current
and near-term DMT reqwrements

• The carbon black urnt at Arpeclum IS VIable based on
current carbon black demand.

I
I

In the case of Idle umts we mferred ViabilIty by a companson With operatmg umts of comparable
technology and scale For example, Petrotel's styremcs umts (styrene, polystyrene, and ABS) are
ill service but are non-Viable because of obsolete process technology The correspondmg umts at
Arpechtm are currently Idle Because the Arpechlm styremcs umts are based on SImIlar
technology, we have mferred that the Arpechtm UnIts are also non-VIable

I
I
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At PetrobrazI, the small operatmg UnIts producmg phthalIc anhydnde and maleic anhydnde were
found to be vIable based on therr cost-to-value ratiOS, but therr pOSItIve contnbutIon cannot offset
the other deficIencies of Petrobrazl The declSlon to shut down the Petrobrazi refinery wIll
disrupt the supply of feedstock to these umts These operations cannot be sustaIned m the
absence of rellable and cost-effectIve feedstock sources Therefore we recommend closure of
theseumts

For redundant umts, we tested the Impact of cloSIng one plant and sendmg all demand through to
the other plant In two specIfic cases, polypropylene and DMT, analysIs of mdividual plant umts
suggested they were unecononnc, stemnnng from low utIlIzatIOn rates because total demand was
divIded between redundant plants The sharmg of productIon at very low volumes led to very
lngh per-umt costs In these cases, In our ratIonahzatIon recommendanons we consolIdated the
total volume Into the plant WIth the lower per-umt costs The more favorably pOSItloned umt was
deemed VIable, the other umt IS non-viable On thIS baSIS the PetromIdIa polypropylene umt IS
econonncally VIable whIle the Petrotel umt IS not, and the ArpechlID DMT UnIt IS econOmIcally
VIable whtle the PetrobrazI umt IS not

To assess VIabilIty, umts have been organized by denvanve famIhes to facIhtate compansons
among and between smnlar UnIts Summanzed below and presented m more detaIl In the
remaInder of thts sectlon, are vlablhty results of the petrochenncal UnIt groups

• Ethylene and propylene denvatlve umts that are supplzed by the Arpechzm steam
cracker

This steam cracker, the only current source of ethylene In RomanIa, also produces
polypropylene, chIefly for acrylomtrIle manufacture ThIs group Includes low
denSIty polyethylene (LDPE) hIgh denSIty polyethylene (HOPE), ethylene OXIde,
ethylene glycol, ethyl benzene, EPDM, acrylomtrIle, and carbon black umts at
ArpechIm, styrene, polystyrene, and ABS umts at Petrotel, and ethylene glycol,
ethanolannne and other ethoxylate UnIts at Petrobrazi

• Polypropylene unzts

ThIS group Includes the polypropylene umts at PetromIwa and Petrotel Propylene IS
currently supphed to each of these umts from the related refinery's catalync crackIng
umt

• Aromatlc Denvatlve Unzts at Arpechzm

ThIs group Includes the DMT, phthalIc anhydnde, maleIC anhydnde and
phenoVacetone umts at Petrobrazi and the DMT UnIt at Arpeclnm These denvatlves
are produced from aromatic precursors Including benzene, ortho-xylene, and para
xylene

In adwnon, a SIngle umt produces carbon black at ArpechIm

"
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Figure 2·2
Arpechlm Viability Assessment (1995)
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273 Umts Supplied by the Arpechlm Steam Cracker

All of Arpeclum's ethylene and propylene denvatIve umts are m operatIon, other than the styrene
and styrene polymers umts Arpechim supphes ethyl benzene as a feedstock for the productIon
of styrene at Petrotel and ethylene oXIde for the productIon of ethoxylates at Petrobrazi Vtablhty
calculatIons were not pOSSIble for the ethoxylate umts at Petrobrazi because the Petrobrazi staff
dechned to supply the needed data Therefore, the assessment of the vlabIhty of Petrobrazl's
ethoxylate operatIons was based on reported finanCIal results for Petrobrazi petrocheIDlcals

FIgure 2-2 below presents cost-to-value ratIos for Arpeclum's operatmg umts producmg ethylene
and propylene denvatIves The Arpeclum cost-to-value ratIos mdicate that two urnts, producmg
ethyl benzene and EPDM rubber are much greater than 1 0 and therefore non-vIable HIgh per
Unit costs of ethyl benzene are explaIned largely by operatIng scale This umt operates at about
30% of capacIty, and Its capaCIty IS small compared to world-scale umts Low operatIng rate also
penalIzes the economIc performance of the EPDM urnt ThIs umt currently operates at about
20% of Its operatIng capaCIty, and Its capaCIty IS less than one-tenth the capacIty of competItIve
world-scale umts We recommend closure of these two Units

The cost-to-value ratIos for the Petrotel styremcs umts, mcludIng styrene, polystyrene and
acrylomtnle-butadIene-styrene polymer umts. are shown m FIgure 2-3 below These umts are
non-vIable The lugh cost of polystyrene and ABS productIon IS the consequence of non
competItIve process technology There IS no cost-effectIve revamp option Operatmg rates are
low compared to globally cOmpetItIve operatIons for all of these umts
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Although consohda1lon IS possible, the transfer of Petrotel's styrene, polystyrene and ABS
productiOn to the Idle UnIts at Arpechlm would produce httle benefit because the Arpecmm UnIts,
wmch are based on sunI1ar process technology, would yield sundar results We recommend
shutdown and decOlmmsslonmg of the styrene, polystyrene and ABS umts at both Petrotel and
Arpecmm

Because the mformatlon provided for the Petrobrazl ethoxylate umts was madequate, we rehed
solely on the 1994 Income statement for Petrobrazl petrochenncals Combmed results for
ethoxylated products mdlcated a loss eqUIvalent to roughly 47% of the value of products sold m
1994 All of these Petrobrazl umts are small In scale, and production rates are low relative to
capacity We recommend shutdown of the Petrobrazl umts that produce ethoxylates, mcludmg
ethoxylated phenols, ethanolammes, demulslfiers, cholme chlonde, ethylene glycols, and
antifreeze

2 7 4 Polypropylene Umts at Petrotel and Petromldla

Polypropylene IS now produced at both PetroIDldla and Petrotel The two produc1lon umts have
the same capaCity, and employ the same technology Current polypropylene demand IS eS1lmated
at 30,000 tons per year, roughly 50 percent of the capacity of a smgle urnt and 25 percent of the
capacity of the two umts taken together Because overall capacity IS htgh compared to current
demand, our polypropylene vlablhty assessment compared the cost performance of a smgle urnt
With the cost performance of two umts wmch share the production volume
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These results clearly demonstrate that the polypropylene operatIOn should be hmIted to a sIngle
UnIt In the PetromIdIa refmery WhIle the Installed process technology IS sImtlar at the two SIteS,
the PetrorntdIa uOlt has compellmg advantages PetronudIa's product handhng and ShIppIng
capabIhtIes are vastly supenor to PetroteI's, Petronudta has supenor marketmg capabIlIty, and
the Petrorntdta staff has substantially greater operating expenence GIven PetrOmtdIa's deCISIve
advantage, the Petrotel polypropylene uOlt IS non-VIable and should be shut down

27 5 Aromatics Derivatives

Aromatics denvatIve uOlts at Petrobrazi produce dimethyl terephthalate (DMT), phthalIC
anhydnde, acetone and phenol MaleIC anhydnde IS produced by two uOlts from different
precursors, benzene and normal butane DMT IS also currently produced at ArpechIm as well as
Petrobrazl Shown In Figure 2-5 below IS our ViabIlIty assessment for the fIve umts at Petrobrazi
andtheDMTurntm~ocmm

Shown In FIgure 2-4 below are cost-to-cost value ratios for four operatIng scenanos In the fIrst
scenano current polypropylene volume contInues to be divided equally between PetrOrntdia and
Petrotel, and each operates at 25% of capacIty In the second scenarIO, current volume IS
consobdated Into a sIngle urnt at 50% of capacity In the thud scenarIO, a sIngle uOlt operates at
75% of capacIty, producIng a volume of polypropylene consistent With projected demand In
2005 In the fourth scenarIO, full capacity utIlIzation IS assumed, Indicating a best case scenarIO
under the eXisting cost structure
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A deCISIon to close the PetrobrazI refinery will, of course, disrupt current feedstock supplIes to
all of the petrochemIcal urnts producmg aromatIc denvatIves at Petrobrazl Wlnle the anhydnde
urnts appear to be economIcally Viable, these operatIOns cannot be sustamed m the absence of
relIable and cost-effectIve feedstock sources Closure of the Petrobrazl umts prodUCIng phthahc
anhydnde, maleIC anhydnde, and phenol/acetone IS recommended

Note that the cost-to-value rano for the phenol/acetone urnt IS lngh, mdlcatmg value destructIOn
In fact, conclusIOns regarding this urnt are difficult because the cost data provided by the
Petrobrazl staff were Incomplete and because production outages (caused by refinery FCC
outages and other feedstock Interrupnons) severely penalIZed the phenol/acetone urnt's cost
performance dunng the data collecnon penod

27.6 Capacity Planning

Management practIces must be strengthened to Improve manufactunng operatIOns, capacity
planrnng, and marketIng effecnveness This strengthernng Will enable the petrochenncal urnts to
reduce costs Aggregate cost data for these petrochenncal operanons mdlcate that raw matenal
and utIlInes now account for 80% - 85% of total manufactunng costs Each 1% reducnon m both
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Figure 2-5
Aromatics Derivatives ViabIlity Assessment (1995)
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Section 2

The cost-to-value ratio IS shghtly lower for the Arpechlm DMT urnt than for the Petrobrazl DMT
urnt The current operatmg rates for both urnts are low relatIve to capacity The Arpechnn urnt,
the larger of the two, has adequate capacIty to satIsfy current DMT demand, wlnle the Petrobrazl
urnt does not Therefore, current DMT demand can be met through consohdated operatIon only
IT the Petrobrazl urnt IS shut down and Its production volume IS transferred to Arpechlm We
recommend shutdown and decommIsslornng of the Petrobrazl DMT urnt
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raw matenal usage and unhty consumptIon for all petrocheIDlcal umts would result In a cost
savIngs of more than $2 nullIon per year

Pnces of pnmary petrochemIcals, mcludmg propylene, benzene, toluene, para-xylene and ortho
xylene, are drrectly regulated All of these pnmary petrocheIDlcals, WIth the exceptIOn of
toluene, serve as petrochemIcal feedstocks Benzene and toluene are also sold to downstream
chemIcal customers, both domestic and export Pnces for these matenals are establIshed by the
Government

In the_case of export sales, current relIance on chemIcal traders poses a bamer to meamngful
understandmg of customer requIrements and attractiveness DIrect contacts WIth export
consumers are the only means by whIch the compames can establIsh fum export relatlOnsInps
and gam useful customer mSIghts As m the case of domestic sales, these mSIghts are essential to
accurately Identify attracnve customers and to develop effective strategIes to serve them

Improved skIlls and capabI1Ines are also needed m petrochemIcal markenng The enterpnses
must Improve therr understandmg of domestic customers m order to Identify the most attractive
customer groups and to develop effective strategIes for servmg them Marketing staffs must be
developed to carefully analyze domestIC downstream mdustrIes to detemune wInch customer
segments offer growmg and profitable sales
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In addttIon, the enterpnses must mamtam hIgh capacIty utIlIzatIOn rates to enhance cost
effectIveness By mamtaIrnng hIgh utIlIZatIon rates, the enterpnses can realIze the lowest per
umt costs of producnon In order to mamtam hIgh utilIzanon rates, managers should delay the
startup of large capacIty Increments unnl actual demand has already exceeded productIon The
alternative IS to buIld capaCIty before demand matenalIzes TIns latter strategy often results In
surplus capaCIty and hIgher per urnt costs of productIon, accordIngly, we recommend agaInst thIS
latter approach

27.7 Petrochemical Pricing

The dIrect regulation of pnces for pnmary petrochemIcals and the mdIrect regulation of pnces
for other petrochemIcal products have Impeded the commerCIal transformation of Romaman
petrochenncals Government regulatIon of pncmg has resulted In non-commercial pnce levels,
Improper Incennves among petrocheIDlcal producers and consumers, and market shortages

7(16/9712.14 PMldl1'I197-4578\4578cOO3 doc

An analySIS of pnce levels has revealed senous mIsalIgnment between regulated pnces and
market pnces for these drrectly regulated matenals Para-xylene prOVIdes one example Demand
for para-xylene rose substantially In 1995 due to mcreased demand for Its denvatIves, used
chIefly In textile fibers production The regulated pnce ofpara-xylene, whIch IS far below the
market pnce, contnbuted to a shortage of thIs matenal by dlmInIShmg the mcentlve to produce It
The IIftmg of pnce controls IS recommended because pnce controls cause artIfiCial shortages and
other forms of market failure, and are mherently mefficient
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28 KEY FINDINGS AND RECOMMENDATIONS - LUBRICANTS SUB-SECTOR

Lubncants manufactunng operatlons lose money at market pnces due to obsolete process
technology Of the SIX manufactunng SItes, three, mclud1ng Arpechlm, Vega and Steaua
Romana, cannot become econOmIcally Viable due to process technology which cannot be
upgraded We recommend that these sites be closed DrastiC Improvement m cost performance
wIll be essentlal for the remammg SItes to achieve econOmIC vIabIhty on a med1um-term basiS

We recommend temunatlon of both d1rect and Inchrect regulation of petrochemIcal pncmg The
ehmmatlon of pnce controls In both forms wIll lead to dIrect pncmg negotlatlons between
producers and customers, and to the market pncIng of petrochemIcals We further recommend
that laws or regulations be Implemented to prevent collectlve bargammg negotlatlons by either
customer groups or sellIng groups

Inchvldual customers have JOIned together to form assOCIatlons withIn downstream chemIcal
Industnes for pnce negotlatlon purposes NegotiatIOns culnunate In contractual pnce
agreements The government of RomanIa exerts undue Influence over petrochemIcal pnces
through the sponsorship of these negotlatlons All recent negotlatlons have been prompted by
requests from customer asSOCiatIOns, and government-sponsored pnce negotiatIOns have resulted
m pnces below market levels

2-30

Manufactunng Sub-Sector

Romama Downstream Petroleum Restructunng Project - Final Report

SectIon 2

The econOmIC vlablhty of the lubncant sub-sector focused on the capabIlities of the current
partIcipants to compete for market share We qUIckly determIned that the lubncant
manufactunng sites are small-scale, low-technology faclhtles that operate at a loss The real
Issues In asseSSIng the ViabIlity of these SIteS are whether and where they can effectlvely compete
agamst higher-quality, higher-cost Imported lubncants and whether they can do so profitably
Our assessments were based upon analysIs of the plants, the markets and the capabIhtles m
processmg, dIstnbutlon and marketlng
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Romanian lubncants manufactunng facIlItles have senous defiCienCIes m process technology,
whIch lead to poor qUalIty whIch IS made worse through contammatlon dunng dIstnbutlon
Because of these quality problems, almost all pnvate vehIcle owners, who represent the most
attractive customer segment, have abandoned Romanian lubncants m favor of Imports Only
Industnal (IncludIng mIhtary) and commercial automotlve customers contlnue to buy lubncants
In high volumes from RomanIan processors These customers are often more sensltlve to pnce
than quahty and are often state-owned companIes Ultlmately these markets wIll also become
competltlve and before then Romanian lubncants producers must qUickly strengthen their
commercial sktlls and Improve product quality USIng all means avaIlable m efforts to satISfy the
Increasmgly strmgent demands of these customers, or nsk the loss of these segments as well
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As shown above, buyer values which mfluence pnvate vehIcle owners are radIcally dIfferent
from those which mfluence purchasmg agents witlun state-sector mdustnal and commerCIal
automotIve comparues Pnvate vehIcle owners place substantIally lugher value on quahty than
state-sector purchasers and are less senSItIve to pnce ForeIgn manufacturers recognIZe that
buyers who place hIgh value on good products represent a market that can yIeld attractIve profits

281 Breakdown of the Market and Current Approach

Romaman lubncant manufacturers have hIstoncally sold products to three major customer
groups (mcludmg the nulltary) lDdustnal consumers, commercIal automotIve consumers and
pnvate vehicle owners Industnal consumers and commerCIal automotIve consumers are often
state-owned companIes WIth strong tradItIonal lInkages to state-owned lubncant manufacturers
As state-owned fIrms, those customers are more prone to procure products at the lowest pnce,
even IfqualIty IS low Pnvate vehicle owners, on the other hand, are md1vIdual cItIzens who are
strongly motIvated to purchase high-qualIty lubncants m order to protect pnvate automobIles,
whIch represent substantIal personallDvestments Table 2-9 below presents these segments of
the lubncant market, IndIcatIng representatIve customers and factors which Influence therr
lubncant purchaSIng decIsIons
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Product quallty

Product avatlability
Price

Passenger car motor olls

Brake and tranSmISSIOn

flwds

Pnvate

Pnvate vehIcle owners

IndlVldual customer

Commercial
Automotive

Agnculture

ConstructIon firms

Fleet operators
MImng operators

Commerctal engme otIs
Gear, hydraulIc and
transnussion otIs
Greases

State sector procurement agent representIng a state firm

Industrial

Table 2-9
Romaman Lubncant Consumers

Industnal engme otIs (ratlroad,
manne, gas)
GenerallOdustnal otIs
(hydraubc, gear)
Metalworlong flwds

Pnce, and leI denoIlllOatton of purchases
State sector supply relanonshtps
Product avatlability and rebabtltty ofdebvenes
Productquabty

Fabncated metal manufacturers
CheIlllcals and allied products
Transportatlon eqwpment
MImng operators
Pulp and paper

Section 2

Buyer Values

Products and
ApphcahoDS

Representahve
Customers

Purchasmg
DecISion Maker
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2B2 Lubricants Manufacturing

Our reVIew of the revenues and operatmg costs of the two largest producers, Astra and Petrotel,
revealed that theIr lubncant operatIons contnbute very small pOSItIve margms when takIng only
vanable costs Into account When fixed costs are deducted, both of these lubncants busmesses

At present, Romaman lubncant manufacturers are capable of satIsfymg the llIDlted qualIty and
servIce requIrements of domestIC mdustnal and commerCIal automotive consumers However,
these customers wIll also develop a preference for hIgher qualIty and better servIce, causlllg them
to question trad1ttonal sourcmg relattonshIps As these customers seek to make theIr own
busmesses competttIve, they WIll use better lubncants matched to theIr needs

Because pnvate owners are wl1hng to pay more for high-qualIty products, they represent the most
attractive customer segment to pnvate-sector sellers, and the new foreign firms have organIZed
themselves to penetrate thiS market Pnvate customers perceive that Romaman lubncants are of
very poor quahty compared to Imported lubncants For these reasons, despite the huge pnce
d1spanty, Imports now account for a very hIgh proportion of sales to pnvate vehtcle owners

RomanIan lubncant manufacturers do not possess the capabl1lt1es necessary to recapture the
pnvate vehicle segment RomanIan lubncants cannot match the quahty of Imports due to severe
IIIDltatlons In manufactunng processes and In dIstnbutlon processes (blendmg and handhng)
Moreover, PECD lacks CruCial skIlls m merchandlsmg and channel management Packagmg, for
example, IS poorly desIgned and badly Imaged Products are mappropnately merchand1sed, WIth
hIDlted shelf space Thus, whIle pnvate lubncant customers represent the most attractIve
commercIal opportumty, Romaman lubncant processors and d1stributors cannot recapture thts
opportumty Importers SImply have a competitIve lead that Romaman counterparts are hIghly
unlIkely to narrow
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Romanian supplIers must dramatically Improve theIr product quality and service capabIlItIes m
the follOWIng areas or lose the remwmng markets to competttors

• Techmcal sales support and qUalIty SophIstIcated commerCIal consumers purchase
lubncants through fact-based rather than perceptIon-based decISion processes,
matchmg lubncants WIth apphcatlon requIrements through techmcal speCIficatIons
and systematic performance testing programs Product quality IS not a competitive
edge, It IS a precond1t1on to servIng these customers

• ExtenSIve and vaned lubncant product hne CommerCIal applIcatIOns are highly
vaned The suppher must serve these d1verse needs through an extensive product
lIne

• Rapid and relIable delIvery capabIlIty CommerCIal consumers expect rapId delIvery
of orders of multIple lubncant types Strong Inventory planmng skIlls and an
effecttve dehvery network are reqUIred
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are unprofitable These two producers must unmewately undertake dramatIc reductIons m costs
to have a chance of becommg vIable

Table 2-10 below summanzes the economtc vIabIhty of these producers and presents current
volumes of manufactured lubncants Volumes produced by the non-VIable SItes are mSlgmficant
In relanon to overall produchon and In relahon to Romaman lubncant demand

• Steaua Romana's lubncant operatIon was not assessed Note, however, that
shutdown of the Steaua Romana refinery has been recommended In the refinIng
section of thts report It IS Improbable that the lubncant operanon could be
econonncally sustaIned follOWIng the refinery shutdown

Both Astra and Petrotel unhze the dewaxmg capabl1Ity ofLUbnfin, a pnvately owned
manufacturer, to produce fInIShed lubncants The combIned operatIOns of the three plants
provIde a manufactunng base that may prove to be vIable for the supply of lubncants to
IndustrIal and commercial automonve consumers m RomanIa However, future vIabIlIty w111
depend upon rapId development of the necessary commerCIal capablhhes and upon marked
Improvement In cost performance
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The remaInIng lubncant manufactunng SItes are non-Viable, and we recommend closure of the
followmg

• Vega's small-scale and hIgh-cost operanon IS severely non-compenhve Vega's
htgh costs are due chiefly to exceSSIve yIeld losses from Its chemIcal refinmg
process

• ArpechIm's lubncant operanon IS SImply too small to be commerCIally VIable and IS
not technologIcally self-suffiCIent Large capItal Investments would be necessary to
develop Arpechlm's hydrocrackmg capabIlIty for lubncant productIon These large
supportIng Investments are unreasonable gIven RomanIa's competitIve poslnon In
lubncants

7/1619712.14 PM/dUll \97-4578\4578c003 doc

Manufacturmg Site VlableJNon·Vlable 1994 Volume (Tons)

Astra, Plolestl Potentlally VIable 126,000

Petrotel, PIOlestl Potentlally VIable 61,000

Lubnfin, Brasov (pnvate company) Not Apphcable 27,000

Arpechun, Plolestl Non-VIable 9,000

Vega, PIOlestl Non-VIable 6,000

Steaua Romana, PIOlestl Non-VIable 4,000
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2.9 CONCLUSION

A summary of the key fmdmgs and recommendatIons IS lIsted below

• Pnce dIstortIons rod the refinenes but cause larger damage to other, key sectors of
the economy

• Tradmg refined products for Imported crude to keep surplus capacIty muse
generates huge losses

• OpturnzatIon of the refmenes requIres decomnnssIonmgs, operational charges and
staff reductions The optimal configuration IS three large refinenes operatIng at hIgh
capacItIes WIth total fuel 011 demand met through Imports

• Refinenes need to purchase crude drrectly from supplIes and sell dIrectly to users to
optumze theIr slates and operate on a commerCIal basIS

• PetrochemIcals are fundamentally VIable, but need restructunng and selective
decomnnssIomng

• Lubncant manufactunng needs to be downscaled and focused on a few key strengths

• RatIonalIzatIOn of the sector can reduce hard currency requIrements by $300 mtllIon
per year by 2000, WIth larger reductions m the followmg years

• The sector requIres cntical mvestments of $162 mIllIon to achIeve VIabIlIty and
permIt pnvattzatIon

Manufactunng Sub Sector
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Section 3

3.1 CURRENT SYSTEM CONFIGURATION AND LIMITATIONS

ThIS sectIOn presents the hnntatlOns of the current dIstnbunon and marketmg companIes and
recommends correctIve actIOn

Distribution and Marketing _
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The state-owned dIstnbutIon and marketIng compames operate wltlnn a system that IS Impacted
by cross-subsIdIes and wIdespread IneffiCIencIes These problems restnct therr ablhty to Invest
In competItIve people, eqUlpment and facIlItIes Investment programs by foreIgn firms and other
pnvate Investors are too small to date to have any system-wIde lIDpact Pnce controls, lngh
transportatIon costs, nontarIff barners, and the lack of supply chaIn Infrastructure dIscourage
mvestment The publIc now pays subSIdIes through lngh pnces for poor qUalIty products and
servIce, 011 producers SubSIdIze refmers, and the government IS depnved tax revenues

The controlled refinery-gate pnces and transport tanffs, combIned WIth other noneconomIC
barners, depress the econonnc performance of the retaIl sector operated by PECD, and restnct
the development and operatIon of the pnvate sector RIgId flat-rate transport pncmg creates
marketplace dIstortIons that, If unchanged, wIll ultImately lead to bankruptcy of PECO and
PetroTrans These distortIons open up artlfiCIally Induced mche opportumtIes for Independent
retaIlers and those willing and able to bypass the OffiCIal systems These dIstortIons create real
profits for mdependent retaIlers by creatmg losses for PECO and PetroTrans In only a few years
PECO has lost 50% of the retaIl market to small Independents WIth more entrepreneunal
management and a customer-onented approach PECO IS at a dIsadvantage caused by
government mterference and control of the sector Ifboth are not changed soon PECD WIll lose
nearly all of Its markets to Independents and SInk Into bankruptcy This willimpeni PetroTrans
as well

Other legal and regulatory factors Imparr foreIgn Investment Tax. regulatIons make IS near
ImpOSSIble for foreIgn companIes to own land, mhibItmg therr control and adversely affectIng the
secunty of theIr Investments Local bureaucratIc lIcenSIng procedures, SIte approvals and permIts
requIre unnecessary steps that consume tIme and waste money Local polItICIans, some of whom
requIre the payment of bnbes, control access to pnme property locatIons Uneven applIcatIon of
other laws often has resulted m bnbes of law enforcers by mdependent retaIlers

TransportatlOn and storage Infrastructure IS lackmg In the proper operatIOnal, bUSIness and
envIronmental controls needed for commerCIal operatlOn Storage facIlItIes, while numerous, are
not strategIcally located and are Inadequate for a multI-supplIer market RetaIl facIlItIes cntIcally
need to be upgraded, replaced and expanded overall Modem technologies are needed to
Improve busmess declSlons, protect the envuonment, and conduct operatIons safely Taken
together, the lack of Investment m a growmg marketplace constrams consumer access and
Imposes unduly high pnces on the economy

OperatIng and commerCIal practIces are madequate Product losses are relatIvely high Poor
product quality eXIsts due to contamInatIon and poor blendIng and handlIng practIces Product

7/16/971:23 PWdllII \97-<\578\4578c004 doc
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31 1 Sub-Sector Assets

Romama's dIstnbution and marketing operations conSIst of (1) a refined products transportation
and dlstnbuoon system of pIpelInes, ral1cars and trucks, 154 related bulk storage termmals, and
many small depots, and (2) a marketing network of approXimately 1,100 retal1 outlets (Includmg
500 owned by PECO)

Faclhoes operated by the state-owned enterpnses are In generally poor condtoon For example
60% of the plpehnes are more than 40 years old and requIre sIgnIficant ongomg mamtenance,
tanks at storage temnnals and depots are old and pollute the envIronment, and retml SItes are
dark, drrty, poorly deSIgned and econormcally obsolete In most cases these faculoes are
underutl1lzed The lack of wholesale mtennedIanes results m mefficlent and unsafe product
transportatIOn and storage by retan operators

quahty control and measurement pracoces are not standardtzed, regulated or polIced Tenmnal
and retall sIte operatIng hours are IUl1.lted to daytime hours, resulong In low asset productivity
and a correspondtngly low productivIty In the delIvery and consumer sectors Throughout
dtstnbutlon and marketIng, product stockouts are a common occurrence Product shortages In

the whole market are routme Customers pay a rogh pnce m real and econormc terms for this
mefficiency

312 PetroTrans

VIrtually all long-haul bulk transportaoon IS controlled by the state-owned company, PetroTrans,
wroch transports approXimately 65% of products VIa ratlcar and 35% Via pipelInes With no
competloon In long-haul bulk transportaoon, PetroTrans uses cost plus tariff rates whIch are
fixed on a zone-by-zone basIS, regardless of the transport method Only modest rate dIfferences
apply from zone to zone With a total rate difference of less than 20% from the nearest to the
farthest pomt from the refinenes ThIs practice leads to umfonn avanabllIty and pnce across all
of Romania - but It fmls to reflect true econormcs Customers which are eaSIest to serve are
overcharged whIle those most chfficult to serve obtain a subSIdy

PetroTrans IS not Just a shIpper of products owned by others, It IS a merchant transporter that
takes otle to products and IS therefore the customer of the refinenes and the reseller to
chstnbutors PetroTrans bundles the products together WIth transportation and sells them on a
dehvered basIS to PEeD and others The result IS a hIgh cost that IS not adapted to meet
competltlve condInons

Independent retmlers have a chOIce In procunng motor fuels They can buy chrectly from refiners
and transport products usmg pnvate-sector trucks, or they can purchase from PetroTrans on a
dehvered basIS Because mdependents pay promptly, the refiners often sell products to them at
cheaper pnces than PetroTrans pays In adchoon, when theIr retrol SItes are close to the
refinenes, mdependents can haul product at lower costs usmg pnvate trucks and aVOId the hlgh
cost zone-based tanffs that PetroTrans charges PECO, on the other hand, IS compelled to buy

3-2
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3.2 DISTORTIONS IN THE VALUE CHAIN

FIgures 3-1, 3-2 and 3-3 show the value chain (before consumer taxes) for gasolIne 10 Romania,
and compare It to the same value ch3.1n 10 a market economy, the UnIted States The USA
example prOVides ultImate retatl pnces that are nearly the same as those 10 RomanIa This
companson IS sImtlar to most market econOmIes, 10cludIng those In most of the European UnIon
The value cham approach recognIZes that each lInk 10 the ch3.1n of convert1Og crude oIl mto
gasolIne and delIvenng It to consumers adds value to the process The companson of these hnks
10 RomanIa to the comparable U S lInks graphIcally show the distortIons caused by pnce
controls and the subsequent destructIon of value

products from PetroTrans and therefore pays the hIgher pnces for refined products and the higher
tanffs for transportatIon m the markets nearest to the refinenes Accordmgly, the mdependent
retaIlers make money m these good markets whl1e PECO does not, gIvmg PECO's competItors
the abIllty to mvest In more modem facIhties and serve customers better

For these reasons and others, the mdependent retailers have captured over half of the total retall
market from PECO 10Just a few years and now dOmInate the high volume markets PECO's
capuve relauonship to PetroTrans IS compoundmg thIS problem creat10g the detenoratlOn m
econOmIC performance As PetroTrans loses the cheaper short-haul market to mdependent
truckers ItS fixed costs must be borne by an ever-shnnkmg volume This rmses costs ever higher
HIgher per-lIter costs lead to sull more volume loss to PECO and PetroTrans, conUnu1Og the
sprral of destruction This IS now harmtng PECO, and eventually WIll senously harm PetroTrans
as well, as the crrcle of dIslocatton around the refinenes gets even WIder, movmg more of the
market to mdependents at an escalating pace

3.1.3 PECO
CommercIal and retatl dIstnbutton through bulk termtnals and depots IS organIZed under PECO
ThIs IS done through 41 dtfferent County PECO state-owned orgamzatlOns The County PECOs
operate all 154 bulk termtnals and smaller depots used to dIstnbute refined products They are
requrred to purchase refined products from PetroTrans on a fully delIvered basIS Products are
sold by PECO to end users Some customers are served drrectly from bulk term10als and depots
and others through retail SItes The County PECOs operate some 500 retml servIce stattons while
the pnvate sector operates about 600 SItes, most of whIch are former PEeO SItes transferred to
the operator

PEeO lacks certam charactensttcs that are necessary for Its longer-term survIval From an
operating standpOInt, PEeo IS not responsIve to basIC customer needs At retaIl SItes, pump
placement IS mconvenIent to customers, and operating hours are lImIted and mconvement
MerchandIsmg of non-fuel products IS de-emphaSIzed SImIlar problems eXist In serv10g
commerCIal and 10dustnal customers from dIstnbutton termtnals and depots
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FIgure 3·3 Value Cham Differences Between RomanIa Versus the USA

As these charts show, Romama's refiners receIve almost three urnes the refimng margm as theIr
USA counterparts, the transporter (petroTrans) receIves 112% more, the oil producer (Petrom)
receIves 35% less, the dIstributor (pEeD) receIves 80% less and the (5) retailer (also PECO)
receIves 62% less Under thIs system

FIgure 3-3 clearly shows that RomanIan government polICIes dtvert a dtsproportlOnate share of
the total value of the end product to the refinenes and pnmary transportatIon at the expense of 011
producers, dlstnbutors and retaIlers and sacnfice taxes The government pohcles that SubSIdIZe
refiners at the expense of others also result mthe government losmg a conSIderable source of tax
revenues, espeCIally If final pnces mclude taxes at the htgher levels found m most European
countnes Such tax revenues are often used to fund hIghway, roads and mass tranSIt construcbon
and mmntenance and to meet other government pnonbes

Total

Dlstnbutlon and Marketing
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Section 3

• Petrom IS depnved of the capItal that It needs to dtscover and produce badly needed
od so that the growth of hIgh-cost Imports can be reduced and the balance of
payments can be Improved,

• the refinmg sector IS overpmd to support capacity levels that greatly exceed the
needs of the natton,

• an mefficient transport system IS preserved and,

• state-owned dtstnbutors and retaIlers are depnved of desperately needed capItal to
restore therr systems

7/16/971:23 PMldlVl \97-4578\4578c004 doc

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



The margIn dIstortIons m the dlstnbutIon and retwhng are depnvmg Romania of foreign
Investment that could be used to restore the sector to health and develop the retaIl sub-sector
For example, the number of retaIl statIons found In a market economy to serve eqUIvalent
consumer needs would total between 2,500 and 5,000 sites as compared to 1,100 m Romama
today ThIs represents an enonnous potential source ofJobs It IS pOSSible to employ more
Romamans m an expanded retall sector, at higher pay, than the total number of people now
employed In the entrre refimng sub-sector This fonns a compelhng argument to ellIDlnate pnce
controls, rationalIZe capacity and employment, and Increase pnvate-sector participation
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4 1 REFINERY LABOR REDUCTION

Sectlon 4

Labor Force Reduction and Rede~_m_en_t _

The recommended staff reductIons WIll reduce the manufactunng workforce by two-thrrds, from
37,700 employees to approXImately 10,400 employees plus addItional 2,500 employees at
contract mamtenance:firms Wlnle thIS staffmg reductIon IS large as a proportIOn of current
staffing, benchmarkmg agamst manufactunng operanons of comparable size and compleXity
mwcates that the reSIdual staffmg level WIll stIll be htgh by mternatIonal standards Thus, the
reduced staffmg level should be fully adequate for effectIve operatIOn of the rauonallZed refinmg
sector m Romama, and further reductIons are probably feasIble In the long run

4-1Romania Downstream Petroleum Reslruclunng Project - Rnal Report

Workforce reductIon m the petroleum manufactunng sub-sector should be accomplIshed
pnmanly through the closure of the four least efficient refmenes, the outsourcmg of major
mamtenance funcnons to new pnvate-sector service compames, and further workforce reductions
at the complexes that remam m service We esnmate that these steps Will result In the
dlslocauon of approximately 27,300 employees Labor redeployment costs WIll mclude
severance payments, unemployment compensatIon, retrammg costs, extended benefIts, relocation
costs, and start-up costs to prOVIde workIng capItal for the new pnvate-sector mamtenance frrms
Cnucal mvestments of about $166 mIllIon over a three-year penod WIll be requIred to fund these
redeployment programs Resultmg savmgs through reduced wage costs of about $76 mdlIon per
year, or $228 mIlhon over the three-year expendlture penod, WIll more than offset the cost of the
redeployment asSIstance program

The downstream sector labor force of approximately 57,700 managenal, techmcal and operatIOns
employees IS dIvided between the petroleum manufactunng sub-sector, which accounts for
37,700 employees, and the dtstnbunon and marketmg sub-sector, which accounts for 20,000
employees The petroleum manufactunng sub-sector workforce far exceeds the staffing level
requIred to effectIvely operate the refimng, petrochemIcal and lubncant manufactunng faclhtIes
TIns workforce must be sharply reduced to decrease the level of fixed costs Wlnle overstaffmg
IS also apparent m the dlstnbutIon and marketing sub-sector, the problem IS not as acute and the
antIcipated growth of the retall sector will result In expanded labor requrrements

FIgure 4-1 below presents the refinery labor reducnon steps, mdIcatmg the number of workers
wsplaced by each step
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Labor savmgs are estImated at $76 Inllhon per year once the reduction steps are complete, based
on wage and benefit costs of $3.076 per employee

Table 4-1 shows a workforce table settIng forth the dIsplacements occasIOned by effiCIency gams,
transfers mto separate contract-mamtenance fions and refinery shutdowns, the case for
11lustratIve purposes assumes the shutdown of Petrobrazi and Petrotel At the bottom of
Table 4-118 the labor Impact of all five large refmenes contlnumg to operate

4-2

Labor Force Reduction and Redeployment
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Figure 4-1 Manufacturmg Labor Reduction
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Outsourcmg of central mamtenance work accounts for 2,500 mamtenance employees who are
moved to other compames but are consIdered dlsplaced for severance compensatIOn purposes
ThIS reductIon level assumes that 200 permanent mamtenance workers remam at each operatmg
refinery Note that the 2,500 employees become employees of the new pnvate-sector contract
maIntenance firms Accordmgly, the costs of contract mamtenance w111 contmue to be borne by
the manufactunng complexes through contractual payments TIns labor reduction program w111
requrre an Implementation penod of about 18 months

Section 4
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The total staff reductIon of 27,300 results from three major destaffing steps

• The closure and decOmIIDSSIOmng of two large refmenes, for example Petrobrazi
and Petrotel, and two small refmenes would account for 17,200 employees

• The further reductIon of refinery staffs accounts for 7,600 employees TIns decrease
m staffing IS based on a 40% reducnon m the staff level after mamtenance
outsourcmg
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Section 4 Labor Force Reduction and Redeployment

Table 4-1
Manufactunng Labor Reduction - By FacIlity

Labor Displacement Steps
Total Annual

Current Refinery Efficiency Total Maintenance Remamlngon Savmgs
Refinery Staff Closure ReducIJons DISplaced Outsourced Site Payrolls ($000)

PetrobrazJ 7800 7800 7800 23993

Petrotel 6490 6490 6,490 19963

Petrormdla 4754 1,783 1,783 238 2732 5485
A1pectum 8,056 3,111 3,111 1,192 3,754 9,569

Rata 3804 1405 1405 417 1,982 4320

Subtotal 30,904 14290 6,299 20,589 1847 8,468 63,331

Astra 2,587 918 918 461 1,208 2,824

Petroslub 486 194 194 292 59a

Dhannanesb 836 216 216 192 428 664

SteauaROM 948 948 948 2,916

Vega 1977 1977 1,977 6081

Subtotal 6834 2,925 1328 4253 653 1928 13083

Total 37,738 17,215 7,627 24,842 2,500 10,396 76,413

Adjustments IfPetrobrazl and Petrotel Operate
PetrobrazJ (7800) 3,800 (4,000) 400 3,600 12,304

Petrolel (6,490) 3197 (3,293) 400 2893 10129

RevISed Total 2,925 14,624 17,549 3300 16889 53980

42 REDEPLOYMENT OF EXCESS LABOR

ReductIon of the refinery workforce w111 result m a large number of displaced workers These
workers can be clasSIfied In four groups and estlmated as follows

• Group 1 These workers, accountlng for 7% of the total, leave the refmery
workforce through normal attntlon or early retIrement dunng the IS-month
lmplementatlon penod

• Group 2 Members of thts group, compnsmg 30% of the total, fInd new
employment and are reabsorbed mto the economy of Romama The new pnvate
sector mamtenance company w111 absorb a pornon of these workers

• Group 3 Members of the largest group of displaced workers, accountmg for 53%,
find alternate employment after a penod of three years, followmg extensive
retrammg and other SOCial assistance
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• Group 4 We estlmate that apprmomately 10% of the workforce will be unable to
find alternate work and will remam unemployed

It IS commonly assumed that the agncultural sector WIll absorb a sIgmficant proportIon of excess
mdustnal workers However, employment levels m Romaman agnculture are already excessive
Also, current agncultural operations mvolve mInimal mechanIZation Increased mechamzatlon IS

Only a relatIvely small number of employees wl1lleave the workforce by normal attntlon and by
early retIrement AnalysIs of the current worker age dlstnbutlon and turnover rate mdicates that
voluntary attntIon WIll account for only about 500 workers, or about 2% of the total number
dlsplaced About 1,400 workers are expected to accept early retlrement under a program offenng
speCIal mcentlves to workers over 55 years of age Thus, Group I accounts for only 1,900
workers, about 7% of the dlsplaced workforce

The workers of Groups 3 and 4 wIll become structurally unemployed upon termmatlOn of
employment at the refmery SItes For these workers, extended benefits and SOCial protection are
necessary Workers Wlthm Group 3 are those capable of takmg advantage of the retralllmg
opportumtIes to find new Jobs outSide of the refimng sector ExtenSive retraInmg will be
reqUIred to successfully redeploy workers m Group 3 because these workers have narrow
mdustnal skIlls and lIttle or no alternate work expenence Also, they WIll face strong
competltIon for mdustnal employment because a number of other heavy mdustnes In Romania
must reduce theIr workforce also

Labor Force Reduction and Redeployment
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Many of the workers m Group 3 will have to relocate from PIOlestl to other populatIon centers
As Romama's economy transforms, the servIce sector IS expected to grow and Will account for a
growmg proportIon of employment NetJob growth wIll probably occur most rapIdly m tradmg,
busmess and tounst centers mcludlng Brasov, Bucharest, Constanta, and TlmlSOara Wlule the
dlspersal of employment outSIde of the eXlstmg populatlon centers should be a long-term goal of
national econormc development, many dlsplaced refinery workers wJ11 be forced to seek work m
these CItIes Moblhty asSIstance wJ11 be essentIal for the structurally unemployed, and this
asSIstance should Include hOUSIng asSistance, resettlement allowances and full transfer of SOCial
assistance benefits to new employment locatIons

Group 2 IS compnsed of workers who find alternate employment within the I8-month penod
reqUIred to Implement the staffing reductIon program About 4,100 workers are expected to find
employment m other sectors of the economy It IS assumed that the new compames formed to
offer outsourced mamtenance services WIll absorb 2,500 workers In addItIon, 1,500 workers
need to be retamed to carry out deconumsslOmng and environmental remedlatlon actlvltles at the
refinenes that are to be closed The two large refinenes, WIll each reqUire 500 workers, the two
small refinenes, wIll each requIre 250 These staffs WIll be reduced gradually over a two-year
penod as thIs work IS completed, and we assume that these workers WIll fmd alternate
employment WIthout retraImng assistance
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4.3 CRITICAL INVESTMENTS FOR A SOCIAL SAFETY NET

expected to reduce agnculturallabor requIrements Therefore, workers dtsplaced from heavy
mdustnes are unlIkely to find employment m agnculture

Table 4-2
Labor Redeployment and Costs

The table Indicates total cntIcal mvestments of approXImately $166 IDllhon for labor
redeployment Because reductIon of refinery labor decreases fixed costs by about $76 ID1llion
per year, total net saVIngs of about $62 mtlhon are expected to be realIZed dunng the three-year
redeployment penod

Labor Force Reduction and Redeployment
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The ehmmatIon of excess refmery labor will lead to a SIgnIficant and permanent reductIon m
refimng labor costs These savmgs Will be offset m the fIrst three years by cntIcal mvestments
that are necessary for successful labor redeployment These costs Include severance payments,
unemployment compensatIon, retrmmng expenditures and other special requIrements such as
relocatIon asSistance and fundmg to support the start-up of the new pnvate-sector mamtenance
frrm Table 4-2 presents an estImate of cntIcal mvestments reqUITed dunng a penod of three
years after the termmatIon of feedstock supply to the deSignated refinenes

Group 4 mcludes workers who Will prove mcapable of effectIve partICIpatIOn m retrmmng and
relocation programs ThIs group mcludes approXImately one-half of the workers who are above
40 years of age and who have received no educatIon beyond high school These workers have
severely hmIted skllls, and many Will be mcapable of successful relocatIon We anticIpate that
most of these workers Will remam unemployed for an extended penod, and It IS pOSSible that
many of them Will remam unemployed permanently They may fmd margmal employment m
low-sklll servIceJobs or drop out of the workforce altogether

7/16/971 Zl PM/diVI \97-4578\4578c005 cIoc

In plannmg the refinery closures, least-cost sequencmg should be evaluated, and several factors
should be taken mto account mcludIng major mamtenance ''turnarounds'' that Will neceSSItate
temporary shutdowns of the SIX refinenes that will remam m operatIon, cost-effectIve supply of
replacement products to markets served by the refinenes to be closed, and least-cost supply of
crode od to all refinenes dunng the shutdown tranSItion penod leadmg to plant
decommIsslonmg ThIs study did not cover the planmng of the refInery shutdown sequence, nor

Number of Severance Unemployment Retrammg Spec1al Total Costs
Workers Percent of Payments Compensation Costs Costs ($ 000)

Total ($ 000) ($ 000) ($ 000) ($ 000)

GrouD I 1900 2900 2400 5300
GroUP 2 8100 3 12500 10300 6000 28800
GrouD3 14608 5 22,500 25000 44900 22,500 114900
GrouD4 2734 I 4200 4700 8400 17,300
Total 27342 100% 42,100 42400 44900 36900 166300
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the sequencmg of employment tenmnatlOD and staff redeployment Both of these steps must be
planned III detaIl
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Section 5

Environmental Remediation

The enVIronmental assessment covered the Impacts of ratlonalIzatlon to the Romaruan
downstream petroleum sector The assessment covered the refimng, petrochemIcal and lubncant
operatlons at 10 manufactunng sites, the 011 termmal at Constanta, and the landfills contammg
011 sludge m PIOlestl and Clmpma Pipeimes carrymg crude Oil and products, product
dIstnbunon temnnals, and mdIvldual retail statlons were not assessed

5 1 SUMMARY OF ENVIRONMENTAL ASSESSMENT AND
CRITICAL INVESTMENTS

Romaman refimng, petrochemIcal and lubncant operatIOns have caused severe envIronmental
damage due to pollutIon sources IncludIng aIr emISSiOnS, wastewater and solId wastes Dramanc
reductIOns m pollutIOn levels from these three sources are necessary to protect the pubhc and to
comply With European Umon (ED) enVIronmental standards In addItIOn, cleanup of
accumulated wastes IS necessary to reduce publIc exposure nsks Slgmficant remedIatIon efforts
to remove accumulated wastes must mclude waste remedIation at refinenes that are to be
decoIDIDlssloned, treatment of oIly sludge now stored In publlc landfIlls, and cleanup of
groundwater contamInated by hydrocarbons

Shown m Table 5-1 below are the envrronmental cntlcal Investments required at the
manufactunng complexes, the Constanta 011 tefIDlnal, and the publIc landfills that contam OIly
sludge The table presents environmental mvestments under three scenanos Vega and Steaua
Romana are assumed shut down under all scenanos Therefore, no Investments have been lIsted
for the abatement of contlnumg pollunon from these two refinenes, and therr decomnusslomng
costs are Included m the envrronmental Investments requrred under all scenanos Under the fIrst
scenano, eIght refinenes operate, mcludIng both Petrobrazl and Petrotel Under the second
scenano, seven refinenes operate, and Petrobrazt IS shut down Under the thrrd scenano, both
Petrobrazl and Petrotel are shut down

Table 5-1
EnVironmental Cntlcallnvestments

$ Millions

Small Refineries
Refineries That Operate In All cases That Shut Down

Large Refineries Small Refineries 0tIIer Large Refineries InAl/cases Nan-Refining Siles
Descnpbon Arpeclum Petronudia Ralo DannanestJ AsIIa Petrolsub Petrobra2J Petrolel Vega SRomana 011 Terminal Landfills Total
CDIllinuing poIIUlfon sources.

AIr ermsslOn abatement 144 131 163 2.5 2.5 08 263 13.7 115 1010
Wastewater reducbOl1 2.0 11 19 07 06 05 2.3 .2.5 06 12.1
Solid waste reducbOl1 15 1.5 1.5 0.2 15 09 08 ilB 03 90

Subtotal 17.9 156 197 34 46 2.2 29.4- 16.9 12.4 122.1

Refinerydecommissioning as U 1.8 1.8 10.5

LandllII remediation 7.0

EnYironmentallnwstment
Eight refineries operate 17.9 15.6 197 3A 46 2.2 29.4 '16.9 1.8 1.8 12.4 70 132.6
Seven refineries operate 17.9 156 197 3A 46 2.2 3.s: 16.9 1.8 1.8 12.4 7.0 1067
Six refinenes operate 17.9 15.6 197 34 46 2.2 3.5 3.5 1.8 1.8 12.4 7.0 93.3
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5.2 AIR EMISSIONS, WASTEWATER AND SOUD WASTES

Table 5-2
Major Pollution Sources and Abatement Recommendations

The cost of remedtatmg groundwater contarrnnatIon cannot be estImated based on aVaIlable
mfonnatIon A separate enVIronmental Impact assessment IS necessary to IdentIfy remediatIon
methods and to estImate the associated costs

5-2

EnVironmental Remediation
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Recommended Abatement Steps

Upgrade sulfur recovery umts

Treat sour water stnpper overhead vapor streams for sulfur removal

ModIfy storage tanks to reduce losses

Install vapor collectIon and recovery systems for hght product loadIng

Upgrade fuel gas recovery compressors

Install 011 separator covers to reduce hydrocarbon emxsslOns

Improve combustIon effiCIenCIes oflarge process heaters

Install atr emtSSlon momtonng mstrumentat10n

Hydrocarbon eDllsslons

Other arr eDllSSlons

Pollution Sources

Section 5

Au eIIDSSIons mclude the categones of sulfur dtoXIde, hydrocarbon eIIDSSlOns and uncontrolled
eIIDSSIons from fired process heaters As mdicated m the manufacturing sectIon of thIs report,
the upgradtng of refmery sulfur treatment IS necessary to reduce the sulfur content of refined
fuels Improved desulfunzatIon IS necessary to reduce refinery sulfur dtoxIde emISSIOnS as well
Hydrocarbon emISSIOnS, chIefly from storage tanks and transfer facIlItIes, must also be reduced
by Improved tank roof seals and by other modtficatIons The abatement measures outlmed below
are necessary to reduce hydrocarbon losses to less than 0 01 percent by weIght of lIqUId product
throughput whIch IS the ED target for hydrocarbon losses from storage and transfer faCIlItIes
Other arr emISSIOnS from fired heaters must be reduced by arr preheaters, waste heat recovery
mvestments and other steps to Improve combustIon effiCiency

Table 5-2 below summanzes abatement recommendatIons to reduce aIr emISSIOnS, wastewater
and solId wastes to target levels These recommendanons affect refinery sItes, hydrocarbon
storage faCIlItIes and the storage facIhtles at the Constanta oIl termmal The abatement steps
encompass new envIronmental technology, InstrumentatIOn to momtor effluent streams, and
Improved practIces and maIntenance

AIr EDllSSlOns

Sulfur dIOXIde

7/161971.57 PMldl1/l\97-4578\4578c006 doc
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53 REFINERY DECOMMISSIONING AND WASTE REMEDIATION

A two-year penod IS antlClpated for these acnvlnes followmg the tenmnatlon of crude supply to
the deSignated refinenes

The use of InorganIC water treatment chemIcals at hIgh levels and the Inadequate dewatenng of
bIological and OIly sludges lead to excessive solId waste generanon Conversion from InOrganIC
treatment cheInlcals to polyelectrolytes and the mstallanon of Improved sludge dewatenng
facl1ltles are recommended to reduce solId waste levels

Refinery wastewater flow rates, now esnmated at 4 20 cubiC meters per ton of processed crude,
must be reduced to 2 0 cubiC meters per ton or lower dunng the refinery ratlOnallzanon penod
In order to reduce refinery wastewater flow rates, coolmg water losses and steam condensate
losses must be reduced In addItlon, Improved mstrumentatlOn IS necessary to proVIde operatlng
personnel the means to momtor process water usage Table 5-2 also mdicates Improvements that
are necessary to reduce wastewater pollutant levels, notably suspended solIds, phenol content and
hydrocarbon content, measured as bIOlogICal oxygen demand (BOD)

Romania Downstream Petroleum Restructunng Project - Final Report

Table 5·2 (Cont'd)

EnVIronmental Remediation

Install water meters for major refimng umts

Reduce coohng water and condensate system losses

Improve delayed coker cuttmg water clanficanon to pemnt water reuse

Install mocbficanon to 1Illprove atr/water mtXmg and reduce energy
usage

Improve oIl/water separators and arr flotatIon umts

Improve wastewater clanfiers

Replace morgamc wastewater chelDlcals With orgamc polyelectrolytes

PrOVIde new dewatenng facilitIes for bIOlOgical sludge and oily sludge

HIgh wastewater flow

HIgh BOD. suspended solIds
and phenol levels

Section 5

SohdWastes

Refimng ratIOnalizatIon recommendanons call for the shutdown of two large and two small
refinenes Shutdown, decommIsslomng and cleanup actIvltles Will mvolve these steps

• work off eXlstlng Inventones, both m-process and product Inventones

• dram and clean process equipment and remove sludges and other accumulated
wastes

• remove refmery eqUIpment for sale and scrap salvage

• complete other cleanup and closure acnvltles, mcludmg the fIlmg of underground
pipes and vessels With concrete or dollmg mud

7/16/971 57 PMldlIII1,97-457B\4578c006 doc
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5.4 OIL SLUDGE REMEDIATION

5.5 GROUNDWATER CONTAMINATION

Landfill remedIatIon must Include the on-SIte dewatenng of oily sludge to recover oll and other
contammants and to reduce sludge volume, followed by the transport of the dewatered sludge to
secure landfills for safe Impoundment A cleanup cost of $3 mIllIOn IS estImated for landfills m
CIDlpma, and a cleanup cost of $4 mIllIon 15 estImated for landfills m PloiestI

ExtenSIve addItlonal efforts are reqUIred to adequately assess the contammatIon of groundwater
caused by hydrocarbons lealang from refinenes, pIpelInes and storage termmals Groundwater
contammatlon by leakmg hydrocarbons appears to be most senous m PIOIeStI Au emISSIOn
reductlon, wastewater and solId waste reductIon, refinery decomnussIOnmg, and landfill sludge
remedIatIon can be managed by the actIons and Investments outlIned above

EnVIronmental Remediation

Romania Downstream Petroleum Restructunng Project - Final Report

Section 5

The envIronmental decomnnssIonmg costs are estImated at $7 0 mlllIon for the two large SItes
and $3 5 mtllIon for the two small SItes, or a total of $105 nullIon, net of eqUIpment sale
proceeds and scrap salvage These costs are based on the assumptIon that a staff of 1,500
personnel, 500 for each large refinery and 250 for each small refinery, wIll begm
decomnussIonmg actIVItIes when feedstock supplIes are termmated Gradual destaffing over a
two-year penod IS antIcIpated

Large accumulatIons of olly sludge have occurred at landfills m CImpma from the sludge
generation at the Steaua Romana refmery and at landfI1ls m PIOIeStI from the sludge generatIon at
PetrobrazI, Petrotel, Astra and Vega Many landfill SItes pose a senous nsk to the publIc due to
madequate SIte secunty and potential ollieakage Many older landfills, constructed pnor to
1990, are not properly constructed to prevent groundwater contammatIon

7/16/971 57 PMldlltl \97-4578\4578c006 doc

A thorough EnVIronmental Impact Assessment IS requIred, Includmg geolOgIcal assessments,
estimates of hydrocarbon contamInatIon levels and IdentlficatIon of appropnate remedIatIOn
methods Smce groundwater contammatIon has affected property owned by publIc-sector
compames, pnvate corporatIons and mdividuals, a legal framework must be establIshed to
govern the process of land remedIatlon Next, facIlItIes must be mstalled for hydrocarbon
recovery, and the treatment and recovery process must continue until groundwater aqUIfers have
been restored ThIS effort WIll mvolve substantIal costs and WIll requIre effective collaboration
among government, mdustry and pnvate owners
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Section 6

6.1 CRITICAL INVESTMENTS

Also detailed below IS a summary of the action steps necessary to properly carry out the
recommendations contamed m the preVIOUS sectIons

Summary of Critical Investments and Rationalization Strategy
Action Step_s _

6-1Romania Downstream Petroleum Reslruclunng ProJecl- Final Report

Two types of cntlcal Investments are necessary to Improve the downstream sector, performance
Improvement expenchtures and envIronmental expendItures Performance-Improvement
expenchtures represent the mstallation of eqUlpment and process controls to Improve the
econOIDlC performance of eXlstmg facilIties and mvestments to debottleneck processes They
also Include the costs of decomrnIsslOwng plants that are to be closed and the costs of
ratlonahzmg the workforce at both clOSIng and continuIng plants Performance Improvement
expenchtures lead drrectly to the enhancement of econOffilC results EnVIronmental expendItures
represent the costs to clean up the envIronment by redUCIng ongoIng pollutlOn and by cleanup of
past pollut1on TIns Includes expenditures to Improve processes and to add eqUIpment that will
eltmmate or reduce pollutIon from ongomg effilSSIons and waste streams EnVIronmental outlays
also lDclude costs to clean up certain landfills

TIns section summanzes the cntlcal Investments necessary to upgrade the downstream sector to
econOIDlC self-sufficIency and to penmt pnvatlzation to proceed An trn.portant corollary benefit
of these Investments IS an upgradIng of qualtty standards and enVIronmental emISSIOnS to levels
acceptable for EU membershIp

Table 6-1 shows cntical Investments for each manufactunng complex, Oil Tenmnal and
landfills Note that for Petrobrazi and Petrotel we have mcluded costs assummg shutdown and
decoIDIDlsslOwng, and, altematlvely, assummg that these plants continue to operate Only one of
these scenanos w111 apply eIther (1) decormmsslOwng wIll occur at these or other comparable
SItes and costs thereof WIll apply together WIth all labor redeployment costs, or (2) the plants
would continue to operate and deCOmrnISSlOmng and refinery shutdown labor costs would not be
Incurred The eIght-refinery scenano assumes that all large refinenes remam open, the seven
refinery scenano assumes Petrobrazi IS shut down and the sIx-refinery scenano assumes both

In some cases, a smgle expenditure serves both to Improve operational performance and to
reduce envIronmental contammation In these cases the expendIture IS clasSIfied Into the
category whIch best reflects Its most Important contnbutIon Two examples illustrate thts POInt
InstallatIon of sulfur recovery umts removes a contammant (sulfur) from the enVIronment and
also allows the refInenes to produce reduced-sulfur fuels WhICh are more valuable In the
marketplace, servmg two purposes at the same time Installatlon of eqUIpment and processes for
vapor recovery and preventlon of evaporatIon both reduces arr pollution and retams valuable
hydrocarbons that otherwIse would vent Into the atmosphere
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Petrobrazl and Petrotel shut down Vega and Steaua Romana are assumed shut down m all
scenanos

I
I
I
I

Section 6 Summary Of Cntlcallnvestments And Rationalization Strategy Action Steps

Shown below IS a summary of the actIon steps requIred to Implement the downstream petroleum
sector ratlonahzatlon strategy, and the costs of Implementatlon

Table 6-1
Critical Investment Summary

($ Millions)

Small Rellnenes
Refinenes That Operate in All cases That Shut Down

Large Refinenes Small Refineries Other Large Refineries In AI/Gases Non-Refining Sites
Descripbon Arpechlm PellOnudia Rafo Dannanesb Astra Petrolsub Pebrobrw PebroteJ Vega 5 Romana 011 Temunal LandfiUs Total

Refinery Performance

Process improvements
Crudeunlls 37 37 31 37 3.7 18.5
FCC expan5loo 11.3 / 11.3
HDTexpan5lon 271 08 243 204 nil 1004

Subtotal 308 15.8 280 24.1 '31.5 130.2

Decommlss1onfng 3.5 3.5 1.8 18 10.5

Labor redeployment
EffiCIency reduclJons 26.2 12.3 111 2.5 84 12 25.5 219 1091
Refinery shutdown 2t9 176 12.0 58 51.3

Subtotal 26.2 12.3 111 2.5 84 1.2 4TA 39.5 12.0 5.8 166.4

EnW'Onmental
Sulfurplants 68 68 80 162 6.3 44.0
AIr errusslOll abatement 16 63 83 2.5 2.5 08 101 74 115 51.0
Wastewater re!XJclJoo 2.0 11 19 07 06 05 2.3' 2.5 06 12.1
SolKl waste reduCboo 1.5 1.5 15 0.2 1.5 09 0:8 08 03 90
Landfill remediaboo 70 7.0

Subtotal 17.9 156 197 34 46 2.2 29A 16.9 12.4 7Jl 1290

Grand Total
" the plantoperate 74.9 43.7 S8.8 5.9 13.0 SA 79.0 70;3 nla nla 12.4 70 '368A
"the plantshuts down n1a n1a nIa n1a nla nIa 50.9 43.0 13.8 7!J nla nla 115.2

Investment ScenarIos-
EIght refineries operate 74.9 437 S8.8 5.9 130 3.4 790 70.3 13.8 7.5 12.4 70 389.7
seven refineries opelllte 74.9 43.7 58.8 5.9 13.0 3.4 509 70.3 138 7.5 12.4 7.0 361.6
SIxrellnenes operate 74.9 43.7 58.8 59 13.G 3.4 50.9 43.0 13.8 7.5 12.4 7.0 334.3'

6.2 SECTOR RATIONALIZATION STRATEGY AND ACTION STEPS

Implementation Steps

1 Pnce Decontrol Decontrol all pncmg of crude Oll, refined products,
petrocheIDlcals and lubncants over a relatlvely bnef penod

2 Llberahze Import LIberalIZe restrlcnons on lIDpOrts of refmed products

6-2Romania Downstream Petroleum Restructunng Project - Final Report7/16/97201 PMldllIl \97-4578\45781:007 doc
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9 EnVironmental Restoranon and RemedIation Implement the envIronmental
program to reduce further pollutIon of aIr and land and to begIn the cleanup of past
envIronmental contammatIon

Program Costs

The total cost of thiS ratlonalIzatIon, remedIation and pnvatlzatIon program IS apprOXimately
$334 mIllIon Cost estImates are shown m Table 6-2

10 Regulatory Oversight EstablIsh a regulatory function to establIsh and polIce
qualIty measurement and enVIronmental standards

11 Pnvanzanon BegIn a pnvatlzatIon plan focused on bnngmg In well capitalized
strategic mvestors Package key retaIl sites With assOCiated refinery assets for sale

3 Workforce Reduction Implement the workforce reductIon program at all
manufactunng complexes through early retIrements and temnnatIon programs and
outsourcmg of maIntenance functIons Reduce the Impacts on dIsplaced workers
through severance payments, Jobs traInIng and relocatIOn assistance Perform a
SimIlar analysIs In the distrIbutIon and marketIng sub-sector and Implement those
programs as well

4 Holding Company EstablIsh a SpeCial-purpose, lumted lIfe holdIng company for
the ratlonalIzatIon of the 10 manufactunng complexes and enforce Implementatlon
of the ratIonalizatIon steps descnbed herem, IncludIng the workforce reductions
descnbed below

5 Rermery Closures Permanently close and deCOmmISSion two large and two small
refmenes and merge DarmanestI Into Raio

6 Petrochemicals Shutdowns Pennanently close all petrochenncals umts at
Petrobrazl and Petrotel and selected umts at ArpechIm

7 Lubncants ConsobdatIon Permanently close and deCOmmISSion alllubncants
manufacturmg at ArpechIm, Steaua Romana and Vega ConsolIdate alllubncants
productIon, cut costs and Improve operatIng and management practIces at Astra and
Petrotel If, after those measures have been Implemented, the lubncants busmess at
those sites IS stIll not profitable, close those as well

8 PECO and PetroTrans ElImmate PECQ's reqUIrement to purchase only through
PetroTrans and permIt It to source dIrectly from refmers Convert PetroTrans from a
"merchant" transporter to a service-based transporter only PetroTrans' pipelInes
should be made mto common carners With rate-based tarIffs based upon distance
and other cntena Rallcar and truck transport should be deregulated as to pnce and
servIce

qO

Summary Of Cntlcallnvestments And RationalizatIon Strategy Action Steps

Romania Downstream Petroleum Restruclunng ProJecl- Final Report
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ExpendItures for refmery process nnprovements and decomnusslonmg wIll occur over a penod
of approXImately two years, expendItures to support labor redeployment and remedlate pubhc
landfill, w111 take three years to nnplement

Item Cost

Process tmprovements at refinenes that remam In operatIon $746tmlhon

EnVlfonmentalmvestments for the abatement of pollutIon from $75 71Dllhon
contInuIng operatIons

EnVIronmental remediatIon of pubhc landfills and cleanup and $175 nnlhon
closure of decOmmlSSIOned refinery sites

Programs to retram and redeploy refinery workers followmg refinery $1664 IDIlhon
closures

TOTAL $334 2 nulhon
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Summary Of Cntlcallnvestments And Rationalization Strategy Action Steps

Table 6·2
Total Rationalization Program Costs

1995 US Dollars
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