Liquid Fuels Market Module  

A Preliminary Requirements Summary from an EIA Perspective
The purpose of this document is to provide a basis for discussion by reviewers.  The document is meant to be a starting point, or “strawman”, and reviewers are urged to restate, modify, or delete any portion in a way that seems more appropriate to the interests of providing more useful and timely analysis and projections of domestic and international liquids markets. 

Background

World energy markets have evolved and changed significantly in the past fifteen years.  In the transportation sector, demand for fuels is no longer limited to the traditional petroleum based products such as gasoline, distillate, jet fuel, and residual fuel oil.  On the supply side, ethanol has made significant penetration in the transportation fuel market, thanks to recent legislation and high crude oil prices.  Other technologies such as coal-to-liquids (CTL), gas-to-liquids (GTL), and biomass-to-liquids (BTL) all have the potential to penetrate the market in the next several decades. The Renewable Fuel Standard (RFS) of recent legislation (EISA2007) is most likely to favor cellulosic ethanol and BTL technologies while the perceived risk to investors of new Greenhouse Gas (GHG) legislation is likely to discourage investments in CTL and GTL technologies. In addition to changes in demand and supply technologies, there are also potential policy changes on the horizon. 
The structure of a new model will depend on the questions and issues it is designed to answer, its usefulness will depend on how well the proper questions were identified and future questions anticipated. To maximize the usefulness of the new liquids fuel market model, EIA seeks to develop a prioritized list of issues and questions that the model should be able to address. Each issue /question should be labeled as “critical (must do), very important, important, somewhat important, or desirable (nice but to have, but of lower priority).”  After the requisite issues and questions have been sufficiently articulated, a subsequent technical meeting will be organized in the spring of 2009. This meeting will address the model’s technical design aspects, such as the choice of a suitable modeling platform, coverage of fuels, coverage of regions, and modeling methodology  

to best satisfy the prioritized liquid fuel market issues and questions identified.

EIA’s Initial Views Are Subject to Revision

The rest of the document reflects our initial views of what the LFMM model should be designed to address and are subject to revision based on advice received from stakeholders and other experts.  
The LFMM will be designed to model fuels market with explicit demand, supply, and technology representations.  The model structure will also include details that can be used to capture the effects of policy changes.  
The LFMM model will be designed to simulate the market transformation behavior that takes as input the demand for liquid energy (for example, gasoline, diesel, biodiesel, jet fuel, ethanol, etc.), the cost and performance characteristics of transformation technologies), and the crude and product import supply and price relationships (possibly supply curves or other relationships to be determined) and provides information like liquid product prices (like, ethanol, biodiesel, E10, etc.), consumption by sector, conversion losses, and potentially many other items which are not provided so as not to bias the stakeholder’s response. See the more detailed sections below.
Purpose

The new liquid fuels market module (LFMM) will be a component of the Energy Information Administration’s (EIA) National Energy Modeling System (NEMS) (or its successor) and, if practicable, will also be used by the World Energy Projection System (WEPS+). That is, it would be desirable if a single module could support the domestic and international modeling systems. Its primary function will be to estimate the supply and delivered prices for key liquid fuels, both crude and crude-like liquids as well as processed liquids delivered to end-use markets, including biofuels.
  The module should be sufficiently detailed to provide essential market information to satisfy the primary analytical needs of the Executive and Legislative Branches of the Federal government for policy and legislative analysis such as the impact of (a) new energy tax policies, (b) energy-related environmental policies, and (c) the introduction of advanced energy technologies like oil shale, coal-to-liquids (CTL), etc. at a level of aggregation which is consistent with the rest of the NEMS supply and conversion modules.
 

The new module is not intended to be a detailed refinery operations module that represents all of the physical processes that occur in the fuel conversion process.
  The new module is intended to model the dynamics of the liquid fuels market.  The detail in the module should be limited to that necessary to represent the key technological components and characteristics of conversion processes for liquid fuels, and to perform analyses of the potential impacts of advanced technological/processes and regulatory/policy changes on liquid energy consumption and prices. The representation of multiple refinery types with different complexities may be needed in each region, however, to appropriately characterize the variations in product slates, efficiencies of conversion, and crude type handling capabilities. 

Key Uses of the Module Will Include:

· Preparation of the liquid market portion of  EIA’s Annual Energy Outlook with all side cases;
· Preparation of EIA’s liquid market portion of the International Energy Outlook with all side cases;
· Analysis of potential liquids-related policies and legislation.
Key Desired Outputs of the Module by Region:

· Quantity and prices of crude or crude-like products produced, consumed, imported and or exported); 

· Quantity and prices of liquid products (both petroleum-based and non-petroleum-based) produced, consumed, imported and/or exported (liquid product consumption and trade); 

· Refinery capacity additions and enhancements to existing refineries to change the output mix that follow market demand changes;

· Refinery margins for each major refined product by refinery region;

· Quantity and prices of key non-petroleum feed stocks including:

· Biofuels;

· CTL and GTL;

· Other unconventional crude or crude-like liquids with their cost and performance characteristics, such as:  oil sands (e.g., Canada), oil shale in the United States, and ultra heavy crude from Venezuela

· Quantity of fuels consumed in the conversion/production of liquid fuels in the United States and other world regions and their associated emissions.
Additional Module Requirements

· Simulating the international liquid supply/production market using both economic and behavioral factors for investment decisionmaking, consistent with historical behavior where it still applies;

· Seamless integration of the new module with NEMS to derive and energy-economy equilibrium, subject to legislative, environmental, or policy constraints;  

· Vintaged refinery/conversion stock by region, with details to be determined by availability of data, to allow for critical differences that determine crude and product prices;

· Capacity planning consistent with the refinery market capacity investment strategy and based on multi-period expectations of the market. 
Limitations

· The module is not required to simulate all of detailed operational decisions of an actual refinery as used by a refinery manager.

· Existing data on currently operating refineries in the world is incomplete;  the degree to which each refinery can process different crude or crude like liquids, including operating costs, efficiency, crude types it can process, and potential product slates, are not uniformly available.  

· The way decisions are made may depend on geopolitical interests as well as pure economics; it may not be possible to represent both decision-making processes.

Questions To Reviewers
We would appreciate your inputs and insights to the following questions so that we can develop a comprehensive prioritized list.  Since our wish list of functionality and features of the new model may be too long, what priorities do you place on the features that you recommend for implementation -- critical, very important, important, somewhat important, or desirable?  

· Modeling strategy. 

· Should EIA maintain two or more compatible and consistent modules, one for the domestic market and another for the international market?

· Should EIA maintain one detailed process-oriented module to analyze specific issues like changing crude slates, product specifications, and downstream capacity? 

· Are there critical or important model uses, desired outputs, or model requirements that should be added to the list? What are they and what priority would you assign to them?
· What questions or issues should the LFMM be designed to answer and what is priority order of questions and issues to be addressed?  For example, should the model be able to address questions on:
· energy security (please define “energy security” if you select this)
· carbon emissions

· cost of energy resources to consumers

· fuel competition

· policy actions that affect sustainability (please define “sustainability” first)
· Other questions/issues, please add to the list

· Should the new module attempt to capture other critical resource usage like water usage that may affect the availability and price of agricultural products? 
· Are there model issues, desired outputs or model requirements that have been identified that are too low a priority to be included in the list? What are they?
· Domestic and International Regional Structure 
· What domestic U.S. regions (PADD, Census, Other)?
· What international regions [for example, the regions used in WEPS+] please complete the list if you have specific suggestions]

· United States, 

· Others, please specify data sources
· Who would you recommend participate in the follow-up technical workshop that deals with the LFMM structural, modeling and implementation issues that are related to your priorities?  Please provide names, titles, organization, and contact information (email address, telephone number) and, if more than one, the priority order based on technical know-how. 

· Given the questions and functions that the new LFMM must address or satisfy, what type of model should we use?  What features must the model have -- for example, optimization or simulation, level of foresight, technological detail?  What features or structures should we avoid representing? 
· Is there an existing refinery/liquids module that satisfies most of our requirements and would make an excellent starting point for completing the LFMM development? 
· If we wanted to bring in outside experts who have refinery modeling experience, who would you recommend that we invite to a workshop on this subject?  Please provide name and contact information. 
· What important questions have we forgotten to ask?
· Are there others that should participate as stakeholders?

� This language is meant to include not only refineries but also other industrial processes such as gas-to-liquids (GTL’s), CTL’s, biomass-to-liquids (BTL’s) and ethanol. 


� The current Petroleum Market Module of NEMS represents about 200 separate streams and processes, the vast majority of which can be aggregated and summarized or ignored with little to no loss of meaningful output information. Yet, until recently, each refinery region (the 5 Petroleum Administration for Defense Districts’s (PADD’s) in the United States) was represented by exactly one complex refinery which led to over-optimization of the solution. 


� The module should not be derived from a detailed refinery module and should not be suitable for use for refinery dispatch operations.  It should be generally suitable for planning refinery expansions. 


� EIA believes that this aspect can become critical in the evaluation of various renewable fuel standards and recognizes that biofuels could be generated from a variety of feedstocks using a number of technology options. The biomass supply impacts are potentially impacted even further when combined with either a significant renewable portfolio standard or a greenhouse gas reduction policy.
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