LEAP Model Description

LEAP 2000 is capable of detailed analysis and tracking of all costs associated with a GHG mitigation action plan, including capital, operating and maintenance, and fuel costs, and any indirect costs such as taxes or tradable permits associated with emissions.  LEAP 2000 can also track the externality co-benefits arising from the avoided emissions of criteria pollutants.  LEAP 2000 has many features that make it ideal for the Rhode Island GHG Action Plan:

· Easy-to-Use and Follow Display of Information. LEAP 2000 is noted for its ease –of use and its intuitive presentation of information.  For example, Figure 1 shows LEAP 2000’s main screen, which is structured as a set of different “views” onto an energy system.  The screen layout will be familiar to users of standard Windows software, such as Outlook or Internet Explorer.  Data structures are presented in a standard hierarchical tree on the left, in which data can be manipulated by standard “drag and drop” editing of the tree.  The charts in the lower right-hand section of the screen give immediate feedback on the data entered in the top right-hand section.  The software has many features to explain and simplify an analysis, including automatic units conversion, a full on-line help system, and built in documentation and referencing abilities.

· Flexible Modeling Structure: LEAP 2000 is not a hard-wired model of a particular energy system, but rather a tool for building models of different systems.  Models and data structures can be adapted to fit any scale of energy system from cities through to states, nations, and regions.  

· Powerful Scenario Management System: At the heart of LEAP 2000 is the process of scenario analysis.  Scenarios are self-consistent storylines of how an energy system might evolve over time in a particular socio-economic setting and under a particular set of policy conditions.  Scenarios can represent individual measures or actions, or they can be combined to reflect an overall action plan. Figure 2 shows LEAP 2000’s Scenario Manager being used to create three sample policy measures (a renewable portfolio standard, an appliance efficiency standard, and low-emission vehicles), which have then been combined into an overall GHG mitigation action plan.  Scenarios can be structured to reflect a wide range of issues.  In a multi-stakeholder setting, action plans might reflect a range of different and sometimes conflicting goals such as meeting both GHG and criteria pollutant reduction targets without exceeding certain levels of costs.  Other less-well defined criteria may also need to be considered, such as urban planning and land use implications of different policy options, and the social acceptability of different sources of energy.

Figure 1: The Main Screen of LEAP 2000
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· Highly Transparent.  The modeling approach in LEAP 2000 is a simple “accounting framework” approach that keeps track of the sectors and sub-sectors where energy is consumed and produced in an economy based on energy accounting principles.  This makes it easy for stakeholders to understand the principles and calculations involved in using the system. Emissions of pollutants are accounted for by simply linking emission factors in the associated Technology and Environmental Database to the energy consumption and production results calculated in LEAP 2000.  

· Powerful Simulation Capabilities. Though its accounting calculations are simple, LEAP 2000 does allow users to construct powerful models of how the various parts of the system are connected to each other and might evolve over time.  LEAP 2000 does this using an approach made popular in spreadsheets: users can enter data and specify models using standard mathematical expressions that specify how each variable changes over time and how variables are related to each other.  One group of researchers, for example, have used these features to develop a detailed model of iron and steel production, to evaluate how changing product mixes, process technologies, energy sources, recycling rates, and waste heat capture will affect future energy and CO2 requirements.  LEAP 2000’s expressions can also be used to dynamically connect LEAP 2000 to external Excel spreadsheets – allowing users a great deal of flexibility in how they model a system.

Figure 2: The LEAP 2000 Scenario Manager
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· Reporting. A key feature of LEAP 2000 is its powerful and intuitive reporting system (sample screen shown in Figure 3).  Reports in LEAP 2000 are simple and visual in operation but capable of displaying a huge number of different types of reports.  The types of results that can be printed include: energy demands, emissions of GHGs (expressed in either physical units of each gas or combined in terms of their overall global warming potential), emissions of criteria pollutants, costs (including both absolute and avoided capital, operating and maintenance, fuel, and, optionally, externality costs), capacities, capacity utilization, etc.  Reports can be displayed as charts or tables, or exported to Microsoft Office applications with a single click of a button.  LEAP 2000 includes powerful options for formatting charts and tables including options to compare the results of different scenarios, to select the units of reports, and to view results for any year and for any part of the energy system being analyzed.

Additional information on LEAP 2000 is available at the Tellus web site, www.tellus.org/seib/leap.   The site gives access to an online version of the  Users Guide, as well as a downloadable evaluation version of LEAP 2000.

