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Section 1    Introduction 

1.1 OVERVIEW 

The fall in natural gas prices and increases in gas liquids production, driven by dramatic 

increases in North American shale gas production during the past five years, has been the 

primary driver for renewed profitability and growth in the North American petrochemical 

industry.  In response to rising margins and their enhanced global competitiveness due to 

attractively priced ethane relative to the cost of the naphtha, the principal steam cracker 

feedstock in other major markets (Figure 1.1), firms are considering major capacity additions in 

the United States for the first time in decades.  Specifically, multiple brownfield capacity 

additions are being considered as well as several greenfield projects at the U.S. Gulf Coast and in 

the U.S. Northeast near the Marcellus shale gas resource.  These major capacity additions are 

being developed even though growth in North American demand for ethylene derivatives over 

the next 5-10 years is not expected to be able to absorb more than minor increases in regional 

production.   

Figure 1.1 U.S. Ethane Pricing versus Naphtha Pricing ¹ 
Price Ratio on Weight Basis  
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Although the remarkable turnaround in the competitive position of the North American (NA) 

olefins industry has improved its prospects, its future remains subject to many new uncertainties.  

These include: 

 Will currently low natural gas prices negatively impact future growth in NA shale gas 

production? 

 Will environmental concerns lead to new regulations that will limit NA shale gas 

production increases? 

 How will different NA shale gas production scenarios impact the availability of ethane as 

a petrochemical feedstock? 

 Which export markets will be able to absorb increased NA production of ethylene 

derivatives and which regions supplying these markets will be most impacted?  

Nexant recently completed a new multi-client study that profiles and assesses current and future 

North American shale gas production and analyzes its future impact on global ethylene 

producers.  This multi-client report builds on Nexant‟s extensive array of intellectual capital in 

the area of shale gas production issues, North American NGL supply, petrochemical market 

dynamics, and regional competitiveness of ethylene production.  

This prospectus describes the study that addresses why increased North American shale gas 

production has improved the competitiveness of regional producers of certain petrochemicals, 

the scope of the report, the methodology used, and Nexant‟s qualifications to perform such a 

study.   

The study was completed in July 2012.  The cost of the study is US$20,000 (twenty thousand 

U.S. dollars).  
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1.2 BACKGROUND 

1.2.1 North American Petrochemical Industry Turnaround 

The North American petrochemical sector‟s fortunes looked grim in the early to mid-2000s, as 

high natural gas prices and forecast indigenous supply constraints reduced its global 

competitiveness.  These changes had eroded North America‟s traditional competitive advantage 

based on secure access to abundant and cheap natural gas and natural gas liquids (NGL) supplies.  

Natural gas is used not only to fuel petrochemical facilities, but ethane recovered from natural 

gas is a key feedstock for the North American petrochemical industry.  Unlike its European and 

Asian counterparts, whose petrochemical production facilities are largely naphtha based, the 

North American industry has a broad capability to crack significant quantities of ethane, 

propane, butanes, naphtha, and gas oil.  The rapid development of shale gas production over the 

last six or seven years and the resulting increase in NGL production have transformed North 

America‟s petrochemical prospects.   

U.S. natural gas prices have fallen well below crude oil prices over the last few years, thanks 

largely to increased North American shale gas production but also due to decreased demand due 

to the economic downturn.  This decoupling of oil and gas prices has encouraged North 

American upstream players to acquire and develop liquids-rich or „wet‟ shale gas acreage.  

Better returns from extracting and marketing liquids provide an added incentive for shale 

investment beyond profits arising from the thermal value of natural gas from shale deposits.  

This has resulted in increased ethane production, on the order of roughly 20 percent since 2005.  

Midstream energy companies have been quick to respond, and are investing heavily in the 

requisite infrastructure, such as gas processing plants and pipelines, to process and distribute 

natural gas and NGL production from shale gas formations.   

Upstream and midstream energy companies are not the only entities profiting from increased 

North American shale gas and NGL production.  Petrochemical companies are also beneficiaries.  

Greater supplies have depressed regional natural gas and NGL prices relative to heavier 

feedstock prices, improving the competitiveness of U.S. ethylene producers.  Ethane-based U.S. 

ethylene producers now are much more cost competitive than Northeast Asian and West 

European naphtha-based ethylene producers and have a cost position approaching that of the 

lowest cost producers in the Middle East.  Several ethylene producers already have converted 

their facilities to enable the cracking of lighter feeds to take advantage of lower priced NGLs, 

especially ethane.  Additional evidence for this can be seen in recent dramatic increases in U.S. 

chemical exports.   

1.2.2 North American Shale Gas Production Trends 

Although shale gas has been produced for years with natural fractures, North American shale gas 

production – the overwhelming majority of which is located in the United States - has increased 

dramatically over the last five years due to advances in hydraulic fracturing (fracking) and 

horizontal drilling techniques.  North America‟s principal shale deposits are large, span much of 

the continent, as shown in Figure 1.2, and hold significant production potential.   
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Figure 1.2 North American Shale Gas and Shale Oil Plays 
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 Concerns that the production of shale-based hydrocarbons could result in increased 

greenhouse gas emissions could also affect the scope and timing of output.  In April 

2012, the EPA issued the first federal air standards for hydraulically fractured natural gas 

wells, along with requirements for several other sources of pollution in the oil and gas 

industry that currently are not regulated at the federal level.  The rules will be fully 

implemented in 2015 

Owing to public concerns, some municipal and state/provincial authorities in North America 

have enacted fracking bans.  In the eyes of some North American legislators, organized interest 

groups and interested members of the public, increased federal oversight is required to regulate 

shale gas drilling operations.  The consensus among petroleum industry players is that 

states/provinces already do a sufficient job of regulating hydraulic fracturing operations.   

1.2.4 North American Shale Gas Production Economics 

Surging North American shale gas production coupled with sluggish U.S. recovery from the 

economic recession has substantially depressed regional gas prices.  Henry Hub prices have 

essentially decoupled from crude oil prices (Figure 1.3), a trend that Nexant believes will 

continue for the foreseeable future.  

Figure 1.3 Henry Hub versus West Texas Intermediate (WTI) Prices: 2005-June 2012 
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North American shale gas breakeven prices vary significantly from play to play, and often within 

a given play.  Consequently, it is difficult to make blanket statements about the feasibility of 

North American shale gas production at current low gas prices.  However, operators can achieve 

considerable economies of scale once a project is commissioned.  The effect of NGL production 

on shale gas output is also significant.  In some plays such as the Eagle Ford and North Barnett 

Shale in Texas, the breakeven cost for natural gas has fallen to zero, and natural gas has 

essentially become a by-product of oil and NGL drilling.  That is because NGL prices have been 

increasing with the oil market.   

1.2.5 NGLs Production Trends 

The current disconnect between Henry Hub prices and crude oil prices has favored increased 

U.S. shale-based NGL production.  The favorable outlook for NA ethylene production rests upon 

this dynamic.  To date, low natural gas prices and high oil prices have encouraged upstream 

players to focus on liquids-rich shale gas plays, resulting in high levels of ethane output.  

Figure 1.4 United States Ethane and Natural Gas Pricing 
 

 

By contrast, petrochemical production centers in the Middle East, traditionally the world‟s 

lowest-cost producers, are facing gas supply constraints in view of declining indigenous 

production and soaring domestic demand.  Nexant believes that new steam cracker investments 

in the Middle East will become increasingly dependent on less advantaged feedstock.  Thanks 

largely to increasing NGL-rich shale gas production, ethane-based U.S. ethylene producers‟ cost 

position is projected to remain attractive in the future.  

0

2

4

6

8

10

12

14

2006 2007 2008 2009 2010 2011

$ 
pe

r 
M

M
B

tu

Ethane Natural Gas

2012_MC Shale Prospectus Figures.xlsx\F1.4



Section 1 Introduction 

 

North American Shale Gas: Opportunity or Threat for Global Ethylene Producers? 

Prospectus 

7 

77801.001.01 

1.2.6 Steam Cracker Feedstock Trends  

North American ethylene crackers have gone “light”, driven by cheap feedstock availability.  

“Light” refers to lighter feedstocks such as ethane, propane and ethane/propane (E/P) mixes.  

Approximately 75 percent of all United States based crackers are now light feedstock capable.  

Ethane has steadily increased as the feedstock of choice for ethylene, displacing C5+ liquids, as 

shown in Figure 1.5.  United States ethylene producers have been taking advantage of the 

increasing ethane supplies, with 65 percent of 2011 United States ethylene production being 

ethane-based.   

Figure 1.5 U.S. Ethylene Feedstock Sources, 2005-2011 
(Percent of Ethylene Production) 

 

1.2.7 Implications for the Global Chemical Industry  

The result of the new developments in feedstock availability in North America has been a 

significant increase in the competitiveness of U.S. petrochemical manufacturers in global 

markets, as evidenced by the high density polyethylene (HDPE) cash cost of production for U.S. 

crackers (shown in Figure 1.6) using ethane feedstock during 2011, relative to other key 

producers around the world.   

46% 48% 50% 53%
62% 63% 65%

32% 29% 28% 24%
16% 17% 15%

0%

20%

40%

60%

80%

100%

2005 2006 2007 2008 2009 2010 2011

W
ei

gh
t P

er
ce

nt

Ethane Propane Butanes Naphtha & Heavier

Revised 2012_MC Shale Prospectus Figures_.xlsx\F1.5



Section 1 Introduction 

 

North American Shale Gas: Opportunity or Threat for Global Ethylene Producers? 

Prospectus 

8 

77801.001.01 

Figure 1.6 Regional HDPE Cash Cost of Production, Integrated Ethylene, 2011 
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Section 2  Study Scope 

The objective of this multi-client study is to profile and assess current and future North 

American shale gas production and to analyze its future impact on the North American and 

global petrochemical industry.  To that end, the report forecasts North American shale gas output 

and determines the effect on natural gas pricing and NGL production.  The report also analyzes 

future trends in the mix of North American steam cracker feedstocks, scenarios for the North 

American ethylene industry and the implications for the global industry.  For the purposes of this 

study, North America includes only the United States and Canada.   

This study covers North American developments relating to: 

 Shale gas production  

 NGL production  

 Steam cracker feedstock mix 

 Ethylene production  

 Global competitiveness of ethylene production  

2.1 NORTH AMERICAN SHALE GAS PRODUCTION TRENDS 

The report includes an analysis of current shale gas production from major shale gas plays (such 

as Barnett, Haynesville and Marcellus) along with drilling activity in emerging plays in the U.S. 

and western Canada.  Nexant also reviews shale-related environmental issues such as water 

contamination and greenhouse gas emissions that have resulted in new state or federal standards 

that may affect the rate and cost of forecast shale development. 

To determine the effects of constrained shale gas production on global gas prices, Nexant also 

developed a shale gas output sensitivity: namely, a 20 percent reduction (relative to Nexant‟s 

defined Base Case) in global shale gas production capacity.  This constrained shale gas supply 

scenario may be the result of one or more factors, such as new government regulations on shale 

gas producers that drive up the cost of compliance and adversely affect the scope and trajectory 

of forecast production; public opposition that limits land access to shale gas-bearing acreage; 

and/or overly-optimistic reserve estimates that result in lower-than-anticipated shale production 

levels.  

Nexant also forecasts U.S. natural gas demand through 2030, showing demand across all major 

end use sectors, consisting of residential, commercial, industrial, power generation, and LNG 

and pipeline exports.  

2.2 NORTH AMERICAN GAS PRICES 

The report presents Henry Hub prices associated with each shale gas production scenario 

considered.  Projections are made through 2030.  
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2.3 NGLS PRODUCTION TRENDS 

The study forecasts North American production of ethane, propane and butane.  These forecasts 

are consistent with the study‟s Base Case outlook for North American shale gas production.  U.S. 

regional level NGL supply and demand balances highlight expected changes in ethane 

movements within the United States, and between the United States and Canada.  In addition, the 

report presents an alternative North American ethane production scenario with higher levels of 

ethane production after 2015.   

Nexant also reviews key NGL pipeline and other midstream infrastructure projects, such as 

natural gas processing plant capacity additions, being developed to handle increased North 

American NGL production. 

2.4 STEAM CRACKER FEEDSTOCK TRENDS  

The study forecasts the impact of increased ethane availability on the feedstock mix for steam 

cracker in the United States and Canada.   

Nexant also considers whether future increases in U.S. ethane supplies will be used to further 

lighten the feedstock mix for existing steam cracker capacity in addition to increasing capacity 

through debottlenecking projects or the construction of new steam crackers in the U.S. and 

Canada.  

2.5 ETHYLENE PRODUCTION SCENARIOS 

The report includes a global ethylene market analysis, with details provided for the following 

markets: North America, South America, Western Europe, China, Asia Pacific excluding China, 

Middle East, Eastern and Central Europe, and Africa.  

In addition to a Base Case outlook for global ethylene production, the study presents an 

alternative ethylene production scenario for the alternative North American ethane production 

scenario.  This enables clients to identify the locations around the world that would be most 

significantly impacted by a higher level of North American ethylene production. 

2.6 IMPLICATIONS FOR GLOBAL ETHYLENE PRODUCERS  

The report provides an analysis of ethylene and polyethylene production costs by region for the 

years 2010, 2015 and 2020.  As a measure of regional competitiveness, delivered costs for 

polyethylene to the major import market of China are estimated from each major production 

region, including tariffs and transportation costs.   

Delivered to China cost sensitivities were performed for several key exporters to China, 

including South Korea, Japan and Singapore, for the pricing of major cracker by-products (e.g., 

propylene and butadiene) that affect the cost of ethylene and polyethylene production.  
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Section 4  Methodology 

4.1 GENERAL APPROACH  

Nexant‟s unique access to the wider value chain including developments in the upstream oil & 

gas industry and downstream energy, chemicals and polymers markets is leveraged in this 

analysis.  Combined with our extensive experience, this knowledge allows us to provide 

subscribers with in-depth insight into the impact of shale gas on the global chemical business at a 

strategic level. 

A global team of Nexant researchers, analysts and recognized experts in the petroleum and 

chemical industries produced this report.  All our analysis is underpinned by Nexant‟s 

considerable experience working in these sectors, as well as proprietary in-house modeling 

systems and databases developed over the past five decades.  Nexant leverages in-house 

knowledge and publically available information to deliver insights into emerging issues and 

trends in the upstream gas and downstream chemical markets. 

Market projections were developed with the aid of Nexant‟s supply/demand modeling systems 

such as Nexant‟s World Gas Model and Nexant‟s Global Chemical Simulator, which are 

discussed in more detail below. 

4.2 WORLD GAS MODEL 

The World Gas Model was developed by Nexant‟s Global Gas Practice to support our 

consultancy assignments, multi-client studies and gas market analysis.  The model was designed 

for maximum flexibility to enable us to set up customized scenarios and to run the model to 

clients‟ own specifications to address long term strategic issues. 

Natural gas supply and pricing forecasts for this report were developed using the aforementioned 

World Gas Model.  This cost-based model considers every country in the world which either 

consumes or produces natural gas.  Large countries including the United States, Canada and 

Russia are further segmented by region.  The model currently includes over 130 countries.  

Energy demand forecasts are built up for each country taking account of trends in population, 

economic growth and energy intensity.  Natural gas contribution to energy supply involves 

consideration of investment decisions, particularly in the electricity generation market, where gas 

competes with coal, nuclear and renewable energy.  Economic, environmental and political 

considerations all play a part in determining this mix.   

The model includes detailed data on the gas infrastructure and supply needed to support 

international trade, including production fields and basins, pipelines, LNG liquefaction and 

regasification terminals and storage facilities, together with associated costs.  Contract prices are 

calculated within the model based on projected oil and oil product prices in Europe and Asia.  

Spot prices for gas in North America, Europe and for LNG trade are determined by a 

combination of the marginal cost of supply, competing prices and “market tightness”.  
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Figure 4.1 Nexant World Gas Model Simplified Logic Diagram 
 

 

4.3 NEXANT’S GLOBAL CHEMICAL SIMULATOR 

Nexant‟s Global Chemical Simulator is the proprietary simulation model developed by Nexant 

and used to generate all the analysis and forecasts for Nexant‟s Petroleum and Petrochemical 

Economics (PPE) Program and other offerings.  The simulation model is an experience-based 

database running commodity petrochemical business logic algorithms to produce multi-scenario 

simulations of the global industry.  

The integrated Nexant Simulator simultaneously develops forecasts of regional consumption, 

production, imports, exports and inventory changes for all commodity petrochemicals in all 

countries/regions. 
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Figure 4.2 Nexant Simulator Simplified Logic Diagram 
 

 

It is integrated from end-use markets back to petrochemical feedstocks.  It considers inter-

material competition, inter-regional price relationships, chain margins, product substitution, 

logistic costs and trade drivers.  Costs and prices are integrated from crude oil, natural gas and 

petrochemical feedstocks through propylene to downstream derivative products, such as 

polypropylene.  One of the functional blocks depicted in the graphic above is expanded below to 

illustrate the interconnectivity of these drivers and the complex relationships that are built into 

Simulator algorithms.   

Figure 4.3 Nexant Simulator Functional Blocks 
(Simplified cost model logic diagram)  

 

Nexant‟s Simulator delivers step change improvements in market forecasting and 

business/corporate planning while reducing the resources and time required to evaluate multiple 

hypotheses and scenarios. 
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Section 5  Nexant’s Experience 

5.1 GENERAL 

Nexant uses multidisciplinary project teams drawn from the ranks of our international staff of 

engineers, chemists, economists and financial professionals, and from other Nexant groups to 

respond to the requirements of each assignment.  Most of the consulting staff possess credentials 

in both scientific and commercial disciplines plus substantial industrial experience.  The 

collective talents of our staff are strategically located and closely linked throughout the world, 

resulting in valuable insights gained through a variety of perspectives. 

Nexant is an international consultancy and is dedicated to assisting businesses within the global 

energy, chemical, plastics, and process industries by providing incisive, objective, results-

oriented management consulting.  Over four decades of significant activity translates into an 

effective base of knowledge and resources for addressing the complex dynamics of specialized 

marketplaces.  By assisting companies in developing and reviewing their business strategies, in 

planning and implementing new projects and products, diversification and divestiture endeavors 

and other management initiatives, Nexant helps clients increase the value of their businesses.  

Additionally, we advise financial firms, vendors, utilities, government agencies and others 

interested in issues and trends affecting industry segments and individual companies.   

The Nexant Group was formed as an independent global consulting company in 2000, combining 

a number of companies that had a long history of providing consultancy services to the chemical 

and refining-related industries.  Nexant‟s experience covers all aspects of project development 

relating to major refinery, petrochemical, and polymer investments, ranging from grassroots 

plants to revamps of existing process units.  Nexant‟s key offices serving the petrochemical and 

downstream oil sectors are located in New York, Houston, London, Bangkok and Bahrain, and 

locations for other offices are shown in Figure 5.1.  

Figure 5.1 Nexant Office Locations 
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From major multinationals to locally based firms and governmental entities, our clients look to 

us for expert judgment in solving compelling business and technical problems and in making 

critical decisions. 

Nexant‟s clients include most of the world‟s leading oil and chemical companies, financial 

institutions, and many national and regional governments.  Nexant, Inc. is active in most of the 

industrialized countries of the world, as well as in most of the developing areas including the 

Middle East, Africa, and East and Southeast Asia. 

Major annual subscription programs are: 

 Process Evaluation/Research Planning (PERP) 

 Petroleum & Petrochemical Economics (PPE) – United States, Western Europe, and Asia 

 Polyolefin Planning Service (POPS) 

The PERP program covers technology, commercial trends, and economics applicable to the 

chemical industry.  The program has more than 40 subscribers, including most of the major 

international chemical companies.  Many of the processes to be analyzed in this multi-client 

study have been assessed in the PERP program.   

The PPE program provides historic and forecast analysis of the profitability, competitive position 

and supply/demand trends of the global petroleum and petrochemical industry.  The program 

includes capacity listings and analysis, global supply, demand and trade balances, profitability, 

competitiveness, and price analysis and projections for all the major petrochemical value chains.  

The PPE program is supported by an internet-based planning and forecasting tool that provides 

online access to the database behind the reports of the PPE program.  

The POPS program provides reports on the global polyethylene and polypropylene industry.  It is 

recognized globally as the benchmark source for detailed information and analysis on current 

commercial, technical and economic developments in the polyolefins industry.  Coverage 

includes: capacity listing and analysis, detailed consumption, supply/demand, trade, operating 

rates, price forecasts, technological developments, new products, inter-material substitution and 

regional competitiveness.   
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5.2 SPECIFIC EXPERIENCE RELEVANT TO SHALE GAS  

Nexant is exceptionally qualified to perform this study‟s comprehensive analysis based on our 

multidisciplinary business approach and having carried out studies of this type throughout our 

more than 45-year history.  The knowledge and experience gained from these engagements will 

provide an invaluable basis for Nexant to successfully address the objectives of the study. 

A partial list of projects relevant to North American shale gas includes: 

 Frac Services – North America: For a major industrial gas company, Nexant identified 

U.S. gas fields that have extensively applied hydraulic fracturing technologies.  The 

engagement included identifying and quantifying shale gas resources in the selected 

geographies, and characterizing existing and proposed technologies to develop these 

resources while providing alternatives to hydraulic fracturing.  Nexant also included an 

analysis of breakeven gas prices that make the technology attractive, as well as identified 

and assessed public policy issues that bear on the development of shale gas resources in 

the selected geographies.  

 U.S. Shale Gas and LNG Exports – USA:  For a private equity firm, Nexant analyzed 

the supply curves for natural gas production in the Lower 48 U.S. States, with particular 

reference to shale gas, the cost of LNG exports from the U.S. Gulf Coast to key markets 

and projections of Lower 48 natural gas production.  In particular, it analyzed: 

 Cost of production of shale gas over time 

 Cost of LNG exports to five key markets: UK, Spain, Japan, China and India 

 Projections of Lower 48 natural gas production to 2030, categorized into 

associated, shale, coal bed methane, conventional and offshore 

 North American Shale Gas and Shale Oil Research – Nexant reviewed and analyzed 

North America‟s nascent shale oil and shale gas business.  Nexant examined current and 

projected shale oil and shale gas production levels on a play-by-play basis; reviewed the 

various technical and regulatory challenges faced by shale players in North America; 

discussed the implications of shale gas production for the U.S. petrochemical sector; and 

evaluated North America‟s multiple shale gas-based export plans.  

 Unconventional Natural Gas – This report reviewed key aspects relating to the 

development of unconventional natural gas resources.  Technological and operational 

challenges, reservoir characteristics, production behavior and environmental concerns, 

commercial drivers (cost and breakeven economics), new developments (technology and 

designs), worldwide occurrence (in place resources and recoverable reserves), and the 

long term view (production and consumption scenarios) were discussed.   

 NGL Extraction Technologies – This PERP report provides a review of the 

commercially available technology options that are available for the extraction of natural 

gas liquids from natural gas streams, while also looking at the future trends in technology 

development.  The report also explores the economics of NGL extraction, while giving an 

overview of key NGL markets. 
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5.3 SPECIFIC EXPERIENCE IN OLEFINS AND POLYOLEFINS 

Nexant has completed numerous technical and commercial engagements focusing on the olefins 

industry as well as on polyolefins technologies and businesses.   

Nexant also offers its PolyOlefins Planning Services (POPS), an annual subscriber service 

providing global information on current commercial, technical and economic developments in 

the LLDPE, LDPE, HDPE and Polypropylene industries.  Coverage includes: supply/demand, 

swing potential, trade, operating rates, price forecasts, technological developments, new 

products, intermaterial substitution and regional competitiveness.  This program provides Nexant 

a means to have continual update of industry developments and a means to interact with industry 

participants (for information development requirements), on an anonymous basis, as needed. 

A partial list of projects relevant to olefins and polyolefins includes: 

 Petrochemical Market Dynamics: Feedstocks – This multi-client report provides an 

analysis of the feedstock requirements for basic chemical production, and addresses 

which feedstocks will be important to the industry going forward.  This report highlights 

emerging feedstocks, such as shale gas, as well as conventional materials including coal.  

 North American Polyethylene Cost Structure - This multi-client report provides an 

analysis of production costs by region, accompanied by an in-depth discussion on natural 

gas availability in North America and ethane availability and pricing.  The impact of 

increased shale gas and associated NGL production on the North American feedstock 

slate used for olefins production is analyzed.   

 Ethylene - This PERP report discusses commercial and near commercial technology for 

producing ethylene, developing technologies, cost of production estimates for the 

manufacture of this olefin, and analysis of the commercial market.  Cost issues associated 

with various feedstocks such as ethane, E/P, propane, n-butane, isobutane, light naphtha, 

and gas oil are analyzed.   

 Gas to Ethylene – This PERP report highlights new and emerging natural gas-based 

routes to ethylene which are compared to conventional ethane-based steam cracking.  

Also, the cost of production for ethylene is analyzed for feedstock and by-product pricing 

sensitivity, economy of scale sensitivity, and capital investment sensitivity 

 Feedstocks Sourcing and Competitiveness - This multi-client report provides an 

overview of the global and regional ethylene and propylene markets and examines and 

compares the process technologies and economics of the commercially available and 

developing technologies for the production of ethylene/propylene.  The report also 

includes an analysis of regional competitiveness of both conventional and developing 

ethylene and propylene technologies 

 Opportunities for Polyethylene Investment - Nexant prepared a pre-feasibility analysis 

for olefins and polyolefins investments based on the potential of local feedstock resources 
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 Technology Review - The client, a significant licensor of a range of polymer process 

technologies, retained Nexant to provide a study to assess the market potential for the 

technologies on offer and indicate those which might prove appropriate to acquire 

 Polyethylene Technology Comparison - This study provided a comparison of two 

LLDPE technologies for a producer who was planning a technology purchase.  The 

technologies were compared with regard to capital cost, production cost, grade capability, 

catalyst systems and technical risk 

 Polyethylene Technology Assessment - Nexant evaluated BP and UNIPOL™ processes 

with respect to technology, economics, product capability and licensing experience and 

compared them to another technology 

 Production Economics - Nexant evaluated several LLDPE technologies on the basis of 

cost of production and complexity.  In addition, the product grades that each technology 

could manufacture and the applications were outlined 

 Polyethylene Technology Risk Assessment – Confidential.  This study covered 

polyethylene and LLDPE technology and risk assessments 

 Polyethylene Technology Review – Confidential.  Assisted in selecting the most viable 

polyethylene option and licensor selection by assessing the market opportunities for each 

technology and review the technology options 

 LLDPE Competitive Evaluation - This report evaluated the competitiveness of 

integrated LLDPE production from ethane, propane and A-180 condensate cracker 

feedstock in the Kingdom of Saudi Arabia against Leader producers in Asia and Europe 
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Section 6  Contact Details and Subscription Information 

6.1 CONTACT DETAILS 

 

Nexant, Inc. 

44 South Broadway, 4th Floor 

White Plains, NY  10601-4425 

U.S.A. 

Attn:  John T. Boepple  

Principal 

Tel:       +1-914-609-0317 

Fax:      +1-914-609-0399 

e-mail:   jboepple@nexant.com  

 

or 

Attn: Nelly Mikhaiel  

Consultant  

Tel:  + 1-914-609-0324 

Fax:  + 1-914-609-0399 

e-mail:  nmikhaiel@nexant.com 

 

or 

Attn: Heidi Junker Coleman 

Global Programs Support Manager 

Tel:  + 1-914-609-0381 

Fax:  + 1-914-609-0399 

e-mail:  hcoleman@nexant.com 
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6.2 AUTHORIZATION FORM, TERMS AND CONDITIONS 

Subscription Terms and Conditions  

1. The undersigned (hereafter "Client") hereby 
subscribes to purchase from Nexant, Inc.  (“Nexant”), 
Nexant‟s study, “North American Shale Gas: 
Opportunity or Threat for Global Ethylene 
Producers?” (The “Subscribed Report”), in 
accordance with the following terms and conditions. 

Nexant will provide to Client the following 
information and services: 

Access to electronic downloads of the report via a 
password-protected area from the web site, 
www.chemsystems.com.  Nexant will provide users 
of the service with a user name and password.  
Subscriber will inform Nexant if any of its 
employees who are registered users leave 
Subscriber‟s employment.  

2. While the Subscribed Report will represent an original 
effort by Nexant based on its own research, it is understood 
that portions of the Subscribed Report will involve the 
collection of information from third parties, both published 
and unpublished.  Nexant does not believe that the 
Subscribed Report will contain any confidential technical 
information of third parties.  Nexant does not warrant the 
accuracy or completeness of information. 

3. The information disclosed in the Subscribed Report 
and the terms of this Agreement will be retained by Client 
for the sole and confidential use of Client and its 51 percent 
or greater owned affiliates except those parents or affiliates 
which are engaged in the business of marketing research, 
management consulting, or publishing or are subsidiaries of 
such firms (Permitted Subscribers).  However, the 
Permitted Subscribers may use said information in their 
own research and commercial activities, including loaning 
the data on a confidential basis to third parties for 
temporary and specific use for the sole benefit of 
Subscriber.  It is the responsibility of Client to notify 
Nexant of 51 percent or greater owned affiliates requiring 
access to the Subscribed Report.  Breach of this covenant 
of use shall entitle Nexant to terminate this Agreement 
immediately with no obligation to return any portion of the 
Subscription Fee. 

4. Client further agrees that it will use reasonable efforts 
to keep the Subscribed Report for its sole use; however, 
this restriction shall not apply to information which is or 
becomes generally available to the public in a printed 
publication, which is already in the possession of Client, or 
which is received by Client in good faith from a third party 
without an obligation of confidentiality. 

5. Client shall not republish all or any portion of the 
Subscribed Report.  Client further agrees to refrain from 
any dissemination of the Subscribed Report, either directly 
or through its subsidiaries and affiliates, so as to constitute 
passage of title into the public domain or otherwise 
jeopardize common law or statutory copyright in said 
Subscribed Report. 

6. The Subscribed Report is delivered, inter alia, via the 
Internet.  The Agreement does not include provision of 
hardware or software to allow Client employees to view the 

Internet sites, download data, etc.  The software 
requirements include an Internet browser (Netscape 4.7 or 
higher or Microsoft Internet Explorer IE version 5.0 or 
higher).  Some changes to the configuration of the user‟s 
browser, and windows control panel, may be required for 
optimal use of the products.  The web site that houses the 
products uses software including Flash Plug-in version 4.0 
or higher and may pass applets to the user.  Client firewall 
restrictions may inhibit access to Subscribed Report or the 
performance of the products.  Nexant is not responsible for 
restrictions to use of the Subscribed Report imposed by 
Client firewall(s). 

7. There are no warranties of any kind for the Subscribed 
Report provided under this Agreement and there shall be no 
liability for consequential or indirect damages.  Nexant‟s 
entire liability under this Agreement is limited to the total 
amount paid to Nexant for the services. 

8. Nexant does not accept responsibility for the accuracy 
of the information in the Subscribed Report.  Client is 
responsible for use of the information contained in the 
Subscribed Report and Nexant will not be responsible for 
any reliance Client places on the contents thereof. 

9. A person who is not a party to this Agreement shall 
have no right to enforce any of its terms. 

10. By signing the Authorization, Nexant and Client agree 
that the Proposed Table of Contents, Authorization and 
Terms and Conditions represent the complete agreement 
between them regarding the Subscribed Report.  No 
change, modification, extension, termination or waiver of 
this Agreement, or any of the provision herein, shall be 
valid unless made in writing and signed by duly authorized 
representatives of the parties. 

11. This Agreement and the relationship between the 
parties shall be governed by and interpreted in accordance 
with the laws of the state of New York, United States of 
America. 

12. Upon authorization, Client will be billed by and shall 
pay to Nexant a total of US$20,000.00 (twenty thousand 
U.S. dollars).  Client shall be invoiced the full Subscription 
Fee upon signature of this Agreement.  Amounts are due 
upon receipt of invoice and payable within thirty (30) days.  
If payment is not made within 30 days from the date of 
invoice, Client will be subject to late payment charges.  
Such charges will be calculated at a monthly rate of 1.5 
percent of the invoice amount, compounded for each period 
or part period of 30 days that the invoice remains unpaid.  
Fees quoted do not include any applicable sales tax, or use 
or value added tax, all of which are for the account of 
Client. 
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Authorization Form 

If the foregoing terms are acceptable, please sign below to confirm subscriber‟s agreement and return to Nexant. 

AUTHORIZATION 

 

AGREED TO AND ACCEPTED: AGREED TO AND ACCEPTED: 
 

SUBSCRIBER: .................................................................  NEXANT, INC. 

 
Name:  ....................................................................  Name:  ...................................................................................  

Title:  ....................................................................  Title:  ...................................................................................  

Address:  ....................................................................  Address:  ...................................................................................  

  ....................................................................    ...................................................................................  

  ....................................................................    ...................................................................................  

Phone:  ....................................................................  Phone:  ...................................................................................  

Fax:  ....................................................................  Fax:  ...................................................................................  

Email:  ....................................................................  Email:  ...................................................................................  

Date:  ....................................................................  Date:  ...................................................................................  

 

Signature:  ....................................................................  Signature:  ...................................................................................  

 

North American Shale Gas: Opportunity or Threat for 

 Global Ethylene Producers?  ...........................................            US$ 20,000.00  

 

Hard copies of the report are available at US$500.00 each  US$________    ___ number of copies 

 

Total amount    US$______________ 

 

We shall pay Nexant, Inc. the applicable fee stated above plus applicable taxes (including but not limited to VAT, withholding 

tax and any other applicable deductions). 

If your company requires a purchase order number, please provide the number below: 

 

 Purchase Order Number:   _____________________________ 

 

NEXANT, INC. 

44 SOUTH BROADWAY, 4th Floor 

WHITE PLAINS, NY  10601-4425, U.S.A. 

FAX:   1-914-609-0399 
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