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A comprehensive analysis and assessment of the manufacturing
costs, technologies, and the economic viability of all leading
lubricant basestock refineries globally. The study is of particular
value to those refiners considering refinery closures/shutdowns,
expansions, or investment in new grass-roots refineries.
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Report Scope

The study is truly global in scope and looks at all refineries producing paraffinic and naphthenic base oils globally.
API Group I, II, I+, 11, V and GTL refineries are analyzed, and each refinery's cost position is plotted within the region
and by API base oil category. An example of the relative position of refineries within a region is shown in Figure 1.

Figure 1
RELATIVE POSITION OF NORTH AMERICAN PARAFFINIC BASESTOCK REFINERIES
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Key Benefits

The study is designed to provide subscribers with an accurate and independent appraisal and competitive analysis
of all lubricant basestock refineries. It is an invaluable resource for:

Basestock refiners
Finished lubricant marketers
Refinery engineering/construction firms

Private equity firms/financial analysts

The study is an excellent resource to use in understanding the cost structure and economic viability of your
business and that of your competitors. In addition to a detailed analysis of current and potential technologies and
manufacturing costs, it offers Kline's insights on the strategic intent of each refinery owner and the viability of each
refinery in their portfolio.

The advent of the first commercially available gas-to-liquid (GTL) basestocks will also be of a particular interest to
industry participants, as this might accelerate the shutdown of certain high-cost refineries. This will have an impact
on supply and, therefore, on pricing in the future as well.
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Contents

1.

INTRODUCTION

2. EXECUTIVE SUMMARY

3. SUPPLY AND DEMAND DRIVERS

n Refinery operations
- Current basestock slate and capacity
- Technology
- Expansion and debottlenecking plans
- Flexibility
- Environmental issues
[ Increasingly stringent performance specifications in
automotive and industrial lubricants
- Fuel economy
- Emissions
- High temperature/high shear
- Low-temperature performance
- Oxidation stability
= OEM design trends
- Lube oil sump capacities
- On-board oil change indicators
- Fill-for-life systems
n Maintenance practices
- Oil change intervals
= Macroeconomics
= Vehicle equipment population trends
n Finished lubricant and basestock pricing
= Additive technology
n Market penetration of synthetic and semi-synthetic
lubricants

4. MANUFACTURING TECHNOLOGY ASSESSMENT

For each refinery, the following information is provided:
= An assessment of the technology employed
- Solvent extraction (furfural, NMP, phenol)
- Hydrocracking
- Dewaxing (MEK/toluene, catalytic dewaxing, dill
chill, Isodewaxing)
- Finishing (hydrofinishing, clay finishing, bauxite
percolation)
= Process flow schemes
- Units used in the basestock manufacturing
processes
= A summary of each refiner's current market position,
with a discussion of such issues as:
- Ability of the refinery to meet more stringent per-
formance specifications
- Environmental issues
- Expansion plans
- New technologies the refiner views as favorable

MANUFACTURING COST ASSESSMENT

This chapter provides a profile of each refinery that will
cover:

= Basestock capacity by type and grade

= Capacity utilization

= Environmental issues

= Future plans

An example of the cost data provided in this chapter is
provided in Table 1.

ECONOMIC VIABILITY ANALYSIS

A detailed consideration and analysis of factors other than

costs that affect the viability of a refinery in the long run,

including:

m  Capacity

m  Captive demand

= Quality of existing production

[ Production of related products such as waxes and
bright stocks

= Required environmental investments

INDUSTRY COMPETITIVE ANALYSIS

This chapter consolidates and analyzes the information pro-
vided in the previous chapters to determine which refineries
are at risk under alternative scenarios, such as the changing
prices of crude, catalyst cost, or supply and demand bal-
ance.

SUPPLIER PROFILES

This chapter includes the profiles of each leading base-
stock refiner, including capacity and volumes produced by
API and viscosity grade.

APPRAISAL AND OUTLOOK

This chapter discusses the opportunities and threats that
might emerge from this analysis and what the future might
look like should all these forecasts be realized. This chapter
also includes Kline's thoughts on what these developments
will mean to each subscriber. This information is customized
for each subscriber.
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Table 1: Manufacturing Cost Assessment for Refinery ‘A"
Cost tem Base case Input Factor
Base Oil, BRD 16000 16000.0 1.00 Cost, $ibbl 100.33
Capital [rvestrment, Shibd 3000 2000 1.00 Fevenue, § M GR9.47
CEBL Capital, Eh 120.0 1200 1.00 Cost, & i 5449 01
Wiorking Captal, St 131.3 1313 1.00 Gross rmargin, $hih 140.46
Interest on WC, % B.00 5.00 1.00 ROCE, % 33.44%
Aw. Product price, $/BBL 126.0 126.0 1.00
Ltilization, % 450 09500 1.00 Byproduct price factor 1.00
WE0 price, BiBhI TEE 756 1.00
GEA % 4.00 4.00 1.00
REPLACEMENT CAPITAL COSTS $ Million BASE DATA
Direct capital cods 300 Hase oil capacity, BPD 16,000
Indirect capital costs 120 Liilization, % 95
Totalfixed capital 420 Production, BRD 15,200
Locatian 8. Gulf Coast
Aozet walue 126 0% Year of operation 2007
Praduct Base Qils
Working capital F131.3
OPERATING COSTS Units $/Unit Unit/BBL SMMAT 4BBL
Raw materials
Lacle] BEL 75,60 1.68 TOo4.92 127.06
Hydrogen 1,000 sef 3.03 0.10 1.68 0.30
By products
Wax BHEL (86400 018 (84.59) (15.28)
Extract BEL (61,200 0.50 171.20) {30, 86)
Net materials 44914 20.95
LHilities
Elactricty kiwH 010 10.00 5.37 0.97
Fuel hl h1Bt U .00 0.20 5.6E 1.20
Steam 1,000 I g.90 0.30 14.82 2.67
Solvents 5 462 0.30 7.59 1.349
Tatal utilities 34.53 h.22
TOTAL VARIABLE COSTS 486,35 a7 48
Lahor Costs
Qperatar: 36 Byt FiE,000 2.38 0.43
Salaned: 8 Fhyr: 42,400 0.74 013
Plant overhead: By - - -
Benefits (% of wages) 45 1.40 0.25
Tatal laboar costs 4.52 0.51
Maintenance costs (% of direct capital
costs) 4.0% 12.00 216
General overhead (% of total labor costs) B5% 2.94 0.53
Insuranc e (% of total ficed capital) 3.0% 378 .68
Interest on warking capital 6% 7.58 1.42
TOTAL FIXED CASH COSTS 3111 A A
TOTAL CASH COST a6 46 43,04
Depraciation: hased on book valueg@
straight line far 10 years 12 60 237
GSEA (% of sales revenue) 4% 2758 4.87
TOTAL MANUF ACTURING COST a56 G4 100.33
TOTAL MAMUF ACTURING COST, ¢/gal Z38.88
TOTAL CASH COST, ¢giga 221.64
CASH OPERATING COST, ¢igal 2317
CASH OPERATING COST, HMir 54.0
DCF, % F3. 4%
MOTE: Dumimy data usedfaor ilustrative purposes only.
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Methodology

Kline is unmatched in our ability to gather hard-to-get market and competitive intelligence with a high degree of
confidence. Kline's market analysis approach places the principal emphasis on primary research techniques to
ensure that the foundation of business intelligence and insight is accurate, current, and reliable.

During the course of field research, Kline's professional staff of industry experts conducted in-depth discussions
and personal interviews with a wide range of knowledgeable industry participants and opinion leaders. This
approach has proven to be the most effective and reliable approach to obtaining accurate market data, capturing
expert insights, and identifying business opportunities.

Primary research represents the bulk of our research efforts. The analysis is completed by a team of experienced
professionals from Kline's Energy, Econometrics, and Manufacturing Cost Economics practices.

In addition, this analysis is supplemented by secondary research drawn from the review of suppliers' product
literature and price lists, a search of recent trade and technical literature, Internet sources, and analysis of
statistical data from government, industry, and trade associations and agencies.

Kline Credentials

Kline is a worldwide consulting and research firm dedicated to
providing the kind of insight and knowledge that helps companies
find a clear path to success. The firm has served the management
consulting and market research needs of organizations in the -
chemicals, materials, energy, life sciences, and consumer products
industries for 50 years.

Recently published or in-progress research for the
Energy industry includes:

Opportunities in Lubricants North America,
2005-2007

Global Lubricant Basestocks Annual Service

Global Lubricant Additives 2008: Market
Analysis and Opportunities

Competitive Intelligence for the Global
Lubricants Industry (published annually with

Kline's research and consulting services extend across the entire
energy industry value chain. Our solutions have helped clients

develop better ways to create and profit from new business
opportunities, respond to competitive and economic threats,
improve productivity, achieve sustainable growth, and optimize
performance. Kline provides clients with facts, forecasts, and

ten-year forecasts)
LubesNet Global Lubricant Database Annual
Service

Global Synthetic Lubricants 2008: Market
Analysis and Opportunities

recommendations based solidly on the realities of the market.

Our market research reports and services are designed to provide subscribers with a deeper understanding of their
markets, an outlook for their business, and accurate information about their competitors. Our clients tell us they
often use Kline's market research to validate their own internal analysis, and many clients rely on Kline reports as
their most critical source of information.

For more information about this study or Kline's other services, e-mail us at sales@klinegroup.com, visit our website
at www.KlineGroup.com, or contact us at any of our regional offices listed below.

Middle East and India
+971-4-2115430

Asia Pacific
+86-21-5382-6677

South America
+55-11-3079-7843

North America
+1-973-435-6262

Europe
+32-2-770-4740

Japan
+81-3-3242-6277
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Ordering Information & Contract

The standard subscription includes:

B Unlimited enterprise-wide online access to contents via MyKline.com B Direct access to the project team
m  Downloadable PDF files of contents via MyKline.com m  1day of consultation time to be used within six months of the
® 1hard copy of the report publication date

Prices do not include sales tax. (NJ add 7% sales tax.) Ground shipping within the contiguous U.S. is included in the subscription price. Overnight and inter-
national shipping are available for an additional fee and will be added to the total amount. This study is available by subscription only. Once the study is
launched, you will be invoiced for the full amount, payable within 15 days upon receipt of the invoice. Expenses related to any travel made at the request of
the subscriber are to be reimbursed by the subscriber.

Subscription price $60,000

Additional hard copies: @ $500 each =

Subtotal

7% sales tax (NJ only)

TOTAL

NOTE: All prices in U.S. funds.

An authorized signature agreeing to the subscription terms below is necessary to confirm your order.

We agree that, for a period of three years after its date of issue, we will: (1) restrict its circulation to employees of our corporation, to subsidiaries and joint
ventures in which our corporation holds more than a 50 percent interest, or to any parent organization that holds more than a 50 percent interest in our
firm; (2) use all reasonable precautions to prevent the disclosure of its contents to any other persons or organizations. We may however use or disclose any
information in this report that is public knowledge, that was already in our possession before receipt of the report, or that comes to us from third parties
independently of this report. Kline & Company, Inc. similarly agrees that it will use all reasonable precautions to prevent the disclosure of the contents of
this report to any person or organizations other than subscribers for three years after its date of issue. We understand that this agreement is fully binding
on the corporation and non-cancelable.

We have completed and signed this subscription agreement. Please indicate your acceptance of

this subscription by countersigning and returning one copy for our files. Send invoices to:
COMPANY NAME
SIGNATURE DATE TITLE
NAME ADDRESS
TITLE
E-MAIL E-MAIL
PHONE PURCHASE ORDER #
Shipping address (if different than billing address): Kline use only:
NAME ACCEPTED
TITLE SIGNATURE
ADDRESS NAME
TITLE
E-MAIL DATE
METHOD OF PAYMENT: O Send invoice O O @m O
—
Card #: Exp. Date: Name (as it appears on credit card):

Signature (for credit card authorization):

Fax the signed agreement to +1-973-435-3395
or e-mail to Lisa_Carnevale@KlineGroup.com
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