
 

 

NexantThinking
TM

  

 

 

Special Reports 

U.S. Ethane Utilization – Domestic 
Petrochemical Production Versus 

Exports   

 
December 2014 

 

 
 

A01390.023.4001 

Special Reports  
 

 
 

 

 

This Report was prepared by Nexant, Inc. (“Nexant”) and is part of the NexantThinking™ suite. Except where specifically stated otherwise in this 

Report, the information contained herein is prepared on the basis of information that is publicly available, and contains no confidential third party 

technical information to the best knowledge of Nexant. Aforesaid information has not been independently verified or otherwise examined to determine 

its accuracy, completeness or financial feasibility. Neither Nexant, Subscriber nor any person acting on behalf of either assumes any liabilities with 

respect to the use of or for damages resulting from the use of any information contained in this Report. Nexant does not represent or warrant that any 

assumed conditions will come to pass. 

The Report is submitted on the understanding that the Subscriber will maintain the contents confidential except for the Subscriber’s internal use. The 

Report should not be reproduced, distributed or used without first obtaining prior written consent by Nexant. Each Subscriber agrees to use reasonable 

effort to protect the confidential nature of the Report. 

Copyright © by Nexant Inc. 2014. All rights reserved. 

www.nexantthinking.com 



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

i 

A01390.023.4001 

Contents 

Section Page 
 

1 Executive Summary ...............................................................................................................  1-1 

1.1 WHY THIS STUDY ....................................................................................................  1-1 

1.2 U.S. ETHANE MARKET ............................................................................................  1-2 

1.2.1 Ethane Supply ..............................................................................................  1-2 

1.2.2 Ethane Demand ...........................................................................................  1-5 

1.2.3 Ethane Supply and Demand ........................................................................  1-11 

1.2.4 Ethane Pricing ..............................................................................................  1-12 

1.3 ECONOMICS OF ETHANE UTILIZATION ALTERNATIVES ...................................  1-14 

1.3.1 Base Case ....................................................................................................  1-15 

1.3.2 Sensitivity to Lower Ethane Price Forecast..................................................  1-16 

1.4 CONCLUSIONS ........................................................................................................  1-17 

1.5 ISSUES AND UNCERTAINTIES ..............................................................................  1-17 

1.5.1 U.S. Government Policies ............................................................................  1-17 

1.5.2 Department of Commerce Permitting under the EPCA and Other 

Statutes ........................................................................................................  1-18 

1.5.3 U.S. Capital Cost Escalation ........................................................................  1-19 

1.5.4 Infrastructure Bottlenecks ............................................................................  1-20 

1.5.5 Lower Crude Oil Price ..................................................................................  1-20 

1.5.6 Other Issues of Concern ..............................................................................  1-20 

2 Introduction .............................................................................................................................  2-1 

2.1 BACKGROUND .........................................................................................................  2-1 

2.2 STUDY SCOPE .........................................................................................................  2-2 

3 U.S. Ethane Markets ..............................................................................................................  3-1 

3.1 ETHANE MARKET OVERVIEW ...............................................................................  3-1 

3.1.1 Market Structure ...........................................................................................  3-1 

3.1.2 Pipelines and Storage ..................................................................................  3-3 

3.1.3 Typical Contractual Arrangements ...............................................................  3-4 

3.2 ETHANE SUPPLY/DEMAND OUTLOOK .................................................................  3-4 

3.2.1 Ethane Supply ..............................................................................................  3-4 

3.2.2 Ethane Demand ...........................................................................................  3-20 

3.2.3 U.S. Ethane Exports .....................................................................................  3-23 

3.2.4 Demand Forecast .........................................................................................  3-35 

3.2.5 Ethane Supply and Demand ........................................................................  3-36 



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

ii 

A01390.023.4001 

 Contents 

3.3 ETHANE PRICING ....................................................................................................  3-37 

3.3.1 Key Ethane Price Drivers .............................................................................  3-37 

3.3.2 Historical Price Trends .................................................................................  3-37 

3.3.3 Natural Gas Price Forecast ..........................................................................  3-38 

3.3.4 Ethane Price Forecast ..................................................................................  3-39 

4 Ethane Transportation Costs..................................................................................................  4-1 

4.1 SHIPS FOR ETHANE ...............................................................................................  4-1 

4.1.1 Ethane Carrier Specifications .......................................................................  4-1 

4.1.2 Developments in Ethane Carriers ................................................................  4-2 

4.2 SHIPPING COSTS ....................................................................................................  4-3 

4.2.1 Time Charter Agreement ..............................................................................  4-3 

4.2.2 Shipping Cost ...............................................................................................  4-3 

4.3 OTHER TRANSPORTATION COSTS ......................................................................  4-9 

4.3.1 Terminal/Loading/Unloading Costs ..............................................................  4-9 

4.3.2 Tariffs ...........................................................................................................  4-9 

4.3.3 Pipeline Cost ................................................................................................  4-11 

4.3.4 Fractionation Cost ........................................................................................  4-12 

5 Feedstocks .............................................................................................................................  5-1 

5.1 FEEDSTOCK TYPE ..................................................................................................  5-1 

5.1.1 Natural Gas Liquids ......................................................................................  5-1 

5.1.2 Naphtha ........................................................................................................  5-1 

5.1.3 Gas Oil .........................................................................................................  5-2 

5.2 FEEDSTOCK SELECTIONS ....................................................................................  5-3 

5.3 FEEDSTOCK FLEXIBILITY ......................................................................................  5-4 

5.3.1 Feedstock Flexibility Investment Considerations .........................................  5-4 

5.3.2 Feedstock Flexibility – Operating Considerations ........................................  5-6 

5.3.3 Feedstock Value Relationships ....................................................................  5-6 

5.4 MTO/MTP IN CHINA .................................................................................................  5-7 

6 Economic Analysis .................................................................................................................  6-1 

6.1 BASIS ........................................................................................................................  6-1 

6.1.1 Investment Basis ..........................................................................................  6-2 

6.1.2 Pricing Basis .................................................................................................  6-2 

6.1.3 Cost of Production Basis ..............................................................................  6-7 

6.1.4 HDPE Tariffs ................................................................................................  6-8 

6.2 UNITED STATES ......................................................................................................  6-9 

6.2.1 2014 Production Economics ........................................................................  6-10 

6.2.2 2020 Production Economics of a 2020 Investment ......................................  6-11 



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

iii 

A01390.023.4001 

 Contents 

6.2.3 2020 Production Economics of a 2014 Investment ......................................  6-12 

6.2.4 HDPE Cost of Production Summary ............................................................  6-13 

6.3 WESTERN EUROPE ................................................................................................  6-14 

6.3.1 2014 Production Economics ........................................................................  6-14 

6.3.2 2020 Production Economics of a 2020 Investment ......................................  6-16 

6.3.3 2020 Production Economics of a 2014 Investment ......................................  6-18 

6.3.4 HDPE Cost of Production Summary ............................................................  6-19 

6.4 SOUTH AMERICA ....................................................................................................  6-20 

6.4.1 2014 Production Economics ........................................................................  6-21 

6.4.2 2020 Production Economics of a 2020 Investment ......................................  6-23 

6.4.3 2020 Production Economics of a 2014 Investment ......................................  6-25 

6.4.4 HDPE Cost of Production Summary ............................................................  6-27 

6.5 ASIA PACIFIC ...........................................................................................................  6-28 

6.5.1 China ............................................................................................................  6-28 

6.5.2 South Korea .................................................................................................  6-40 

6.6 COST OF PRODUCTION COMPARISON ...............................................................  6-46 

6.6.1 Ethylene in 2020 (2020 Investment) ............................................................  6-46 

6.6.2 HDPE in 2020 (2020 Investment) ................................................................  6-48 

6.6.3 Ethylene in 2020 (2014 Investment) ............................................................  6-50 

6.6.4 HDPE in 2020 (2014 Investment) ................................................................  6-50 

6.6.5 Ethylene in 2020 (2014 Investment) – Sensitivity Case...............................  6-51 

6.6.6 HDPE in 2020 (2014 Investment) – Sensitivity Case ...................................  6-52 

6.7 ECONOMICS OF ETHANE UTILIZATION ALTERNATIVES ...................................  6-53 

6.7.1 Base Case ....................................................................................................  6-53 

6.7.2 Sensitivity to Lower Ethane Price Forecast..................................................  6-55 

6.8 CONCLUSIONS ........................................................................................................  6-56 

7 Other Issues and Uncertainties ..............................................................................................  7-1 

7.1 U.S. GOVERNMENT POLICIES ...............................................................................  7-1 

 

 

Appendix Page 
 

A Cost of Production of Ethylene in 2014 ..................................................................................  A-1 

B Cost of Production of HDPE in 2014 ......................................................................................  B-1 

C Cost of Production of Ethylene in 2020 (Investment Made in 2020) ......................................  C-1 

D Cost of Production of HDPE in 2020 ......................................................................................  D-1 

E Cost of Production of Ethylene in 2020 (Investment Made in 2014) ......................................  E-1 

F Cost of Production of HDPE in 2020(Investment Made in 2014) ...........................................  F-1 



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

iv 

A01390.023.4001 

 Contents 

 

Figure Page 
 

1.1 Ratio of U.S. Ethane Production to Natural Gas Production by Region ................................  1-3 

1.2 U.S. Ethane Production by Region .........................................................................................  1-3 

1.3 U.S. Ethane Rejection Estimate .............................................................................................  1-4 

1.4 U.S. Ethane Supply and Base Case Potential/Firm Demand ................................................  1-12 

1.5 Incremental Ethane Recovery Economics – Medium Oil Price Scenario Variable Margin ....  1-13 

1.6 Mont. Belvieu Ethane Price Forecast .....................................................................................  1-14 

1.7 Regional HDPE Cost of Production vs U.S. HDPE Imports, 2020 .........................................  1-15 

1.8 Regional HDPE Cost of Production vs U.S. HDPE Imports – Sensitivity Case, 2020 ...........  1-16 

2.1 North Sea Ethane Production – Declining UK North Sea Ethane Production ........................  2-2 

3.1 Natural Gas/NGL Value Chain ...............................................................................................  3-1 

3.2 U.S. Gas Processing Plants ...................................................................................................  3-2 

3.3 Petroleum Administration for Defense Districts ......................................................................  3-6 

3.4 Historic U.S. Natural Gas Balance .........................................................................................  3-9 

3.5 Historic Henry Hub Natural Gas Prices ..................................................................................  3-9 

3.6 Historic U.S. Shale Gas Production .......................................................................................  3-10 

3.7 Forecast Base Case U.S. Gas Supply/Demand Balance ......................................................  3-11 

3.8 Forecast Base Case U.S. Gas Demand .................................................................................  3-12 

3.9 Ethane Demand, Rejection, Non-Recoverable Ethane ..........................................................  3-14 

3.10 Ratio of U.S. Ethane Production to Natural Gas Production by Region ................................  3-15 

3.11 U.S. Ethane Production by Region .........................................................................................  3-15 

3.12 U.S. Ethane Rejection Estimate .............................................................................................  3-16 

3.13 ATEX Pipeline Route ..............................................................................................................  3-18 

3.14 Aegis Pipeline Project.............................................................................................................  3-18 

3.15 Bluegrass Pipeline Project .....................................................................................................  3-19 

3.16 Kinder Morgan: UTOPIA Project ............................................................................................  3-20 

3.17 U.S. Exports of Ethane-Ethylene, 1981 to 2014(Until June) ..................................................  3-24 

3.18 Location of Ethylene Plants in Europe ...................................................................................  3-26 

3.19 Location of Ethylene Plants in China ......................................................................................  3-27 

3.20 Location of Ethylene Plants in India .......................................................................................  3-29 

3.21 Ethylene Plants Location in Southeast Asia ...........................................................................  3-31 

3.22 Ethylene Plants Location in Japan and South Korea .............................................................  3-32 

3.23 Locations of Ethylene Plants in South America .....................................................................  3-34 

3.24 U.S. Ethane Supply and Demand ..........................................................................................  3-36 

3.25 Components of U.S. Ethane Exports .....................................................................................  3-36 

3.26 Henry Hub Natural Gas Price Forecast ..................................................................................  3-38 

3.27 Historic and Forecast Ethane Recovery Margins ...................................................................  3-39 

3.28 Mont Belvieu Ethane Price Forecast ......................................................................................  3-40 



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

v 

A01390.023.4001 

 Contents 

4.1 Multi-Container System ..........................................................................................................  4-2 

5.1 Coal Chemical Technology Map and Coal to Olefins Route ..................................................  5-8 

5.2 Technology Map of MTO/MTP-Based Polyolefins Production ...............................................  5-8 

5.3 Value Chain of MTO/MTP-Based Polyolefins Industry in China ............................................  5-9 

6.1 HDPE Cost of Production Comparison – USGC ....................................................................  6-13 

6.2 HDPE Cost of Production Comparison – Western Europe ....................................................  6-20 

6.3 HDPE Cost of Production Comparison – Brazil .....................................................................  6-27 

6.4 HDPE Cost of Production Comparison – China .....................................................................  6-40 

6.5 HDPE Cost of Production Comparison - South Korea ...........................................................  6-45 

6.6 The Cost of Production of Ethylene, 2020..............................................................................  6-46 

6.7 The Cost of Production of HDPE, 2020 ..................................................................................  6-48 

6.8 The Cost of Production of Ethylene, 2020 (2014 investment)................................................  6-50 

6.9 The Cost of Production of HDPE, 2020 (2014 investment)....................................................  6-51 

6.10 The Cost of Production of Ethylene, 2020 (2014 investment) - Sensitivity Case...................  6-52 

6.11 The Cost of Production of HDPE, 2020 (2014 investment) - Sensitivity Case.......................  6-53 

6.12 Regional HDPE Cost of Production vs U.S. HDPE Imports, 2020 .........................................  6-54 

6.13 Regional HDPE Cost of Production vs U.S. HDPE Imports – Sensitivity Case, 2020 ...........  6-55 

 

 

  



 

www.nexantthinking.com 

Special Reports 
U.S. Ethane Utilization – Domestic Petrochemical Production Versus Exports 

vi 

A01390.023.4001 

 Contents 

Table Page 
 

1.1 Expected De-ethanization Capacity in the Utica/Marcellus....................................................  1-2 

1.2 Coastal World-Scale Chinese Ethylene Plant ........................................................................  1-11 

3.1 Composition of Selected U.S. Shale Gas Production ............................................................  3-8 

3.2 Expected De-ethanization Capacity in the Utica/Marcellus....................................................  3-14 

3.3 Coastal World-Scale Chinese Ethylene Plant ........................................................................  3-28 

4.1 Key Parameters for Ethane Shipping .....................................................................................  4-4 

4.2 Cost of Shipping Estimate for Ethane ....................................................................................  4-6 

4.3 Cost of Shipping Estimate for Ethane ....................................................................................  4-7 

4.4 Cost of Shipping Estimate for Ethane ....................................................................................  4-8 

4.5 Ethane Loading/Unloading Infrastructure Cost ......................................................................  4-9 

4.6 Tax and Tariff Relevant to Ethane Export ..............................................................................  4-10 

4.7 Tax and Tariff Relevant to Ethane Export ..............................................................................  4-11 

5.1 Ethylene Yield (unit per ton of ethylene) ................................................................................  5-3 

5.2 Impact of Feedstock and Flexibility on Investment Cost (1.5 billion pounds ethylene per 
year)........................................................................................................................................  5-5 

6.1 Price of Raw Materials, Products, Utilities, and Labor ...........................................................  6-3 

6.2 Price of Raw Materials, Products, Utilities, and Labor ...........................................................  6-4 

6.3 Price of Raw Materials, Products, Utilities, and Labor ...........................................................  6-5 

6.4 Price of Raw Materials, Products, Utilities, and Labor ...........................................................  6-6 

6.5 Tax and Tariff Relevant to HDPE Export................................................................................  6-8 

6.6 Tax and Tariff Relevant to HDPE Export................................................................................  6-9 

6.7 HDPE Cost of Production Summary – USGC 2014 ...............................................................  6-10 

6.8 HDPE Cost of Production Summary – USGC 2020 ...............................................................  6-11 

6.9 HDPE Cost of Production Summary – USGC 2014 Investment in 2020 ...............................  6-12 

6.10 HDPE Cost of Production Summary – Western Europe 2014 ...............................................  6-15 

6.11 HDPE Cost of Production Summary – Western Europe 2020 ...............................................  6-16 

6.12 HDPE Cost of Production Summary – Western Europe 2014 Investment in 2020 ...............  6-18 

6.13 HDPE Cost of Production Summary – Brazil 2014 ................................................................  6-21 

6.14 HDPE Cost of Production Summary – Brazil 2020 ................................................................  6-23 

6.15 HDPE Cost of Production Summary – Brazil 2014 Investment in 2020 .................................  6-25 

6.16 HDPE Cost of Production Summary –China 2014 .................................................................  6-29 

6.17 HDPE Cost of Production Summary – China 2020 ................................................................  6-33 

6.18 HDPE Cost of Production Summary – China 2014 Investment in 2020 ................................  6-36 

6.19 HDPE Cost of Production Summary – South Korea 2014 .....................................................  6-41 

6.20 HDPE Cost of Production Summary – South Korea 2020 .....................................................  6-42 

6.21 HDPE Cost of Production Summary – South Korea 2014 Investment in 2020......................  6-44 

 

 


