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What is LEAP?
User-friendly software for managing integrated energy-environment scenario 
analyses.
Choice of methodologies: bottom-up end-use analysis, top-down econometric 
analysis, simulation, transport stock turnover, capacity expansion, load-curve 
dispatch, etc.  Does not currently support optimization.
Flexible data structures allow users to create models that reflect the needs of 
different analyses.
Scope: demand, conversion, resource extraction, environmental loadings 
(emissions), cost-benefit analysis, non-energy sector emissions.
Works well with other models & software: e.g. through links to spreadsheets & 
other MS-Office applications.  
Medium to long-term time frame, annual time-step, unlimited number of years.
Low initial data requirements.  Many aspects optional, allowing analyses to 
start-out simple and add detail later.
Local, national, regional  and global applicability.
Wide community of users (> 1000 in > 130 countries).
Extensive built-in help and online web-based support.
English, French, Spanish, Portuguese and  Chinese translations included.
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What Can You Do With LEAP?

Energy outlooks (forecasting)
Energy balances and environmental 
inventories.
Integrated resource planning.
Transport and device stock turnover models
Greenhouse gas mitigation assessments.
Strategic analyses of sustainable energy 
futures.
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Minimum Hardware & 
Software Requirements

Windows 98 or later.
400 Mhz Pentium PC, 1024 x 768 suggested 
minimum screen resolution.
64 MB RAM
Internet Explorer 4.0 or later
Optional: Internet connection, Microsoft Office

Internet connection is highly recommended as this enables online software 
updates, access to a library of sample applications, & online technical support.
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Dissemination
Free to non-profit, academic and governmental 
institutions based in developing countries. 
Download from www.energycommunity.org
or ask Charlie for CD.
Technical support from web site or 
leap@tellus.org
User name and registration code required to 
fully enable software. Available on completion 
of online license agreement.
Most users need training: available through 
SEI-Boston or regional partner organizations.
Check LEAP web site for updates, news of 
training workshops, etc.
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The View Bar
Analysis View: where you create data structures, enter data, and construct 
models and scenarios.

Results View: where you examine the outcomes of scenarios as charts and 
tables.

Diagram View: “Reference Energy System” diagram showing flows of energy 
in the area. 

Energy Balance: standard table showing energy production/consumption in a 
particular year.

Summary View: cost-benefit comparisons of scenarios and other customized 
tabular reports. 

Overviews: where you group together multiple “favorite” charts for presentation 
purposes.

TED: Technology and Environmental Database – technology characteristics, 
costs, and environmental impacts of apx. 1000 energy technologies.

Notes: where you document and reference your data and models.
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The Tree
Main data structure used for 
organizing data and models, 
and presenting results.
Each node in tree is called a 
“branch”.
Icons indicate types of data 
(categories, technologies, 
fuels and pollutants, 
independent variables, etc.) 

User edits data structures by 
editing the tree.
Supports standard editing 
functions (copy, paste, drag 
& drop branches)
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Expressions
Basic non-controversial energy, cost and environmental accounting 
calculations are handled automatically by LEAP.
User can also create their own models using expressions.
Expressions are the basic way that data is entered into LEAP: 
similar to expressions found in spreadsheets.  
Can be constant numerical values, or formulae that yield different 
results in each year.  For example:
– Growth(3.2%):  Calculates exponential growth over time from a base 

year value.
– Interp(2000, 40, 2020, 80):   Interpolates values for intermediate years 

between the specified data years.
– Step(2000, 300, 2010, 500): Discrete changes in particular years using 

a step function.
– Many functions available.

Expressions may also refer to the values of other variables: allowing 
for creation of complex econometric and simulation models. 
Can also be used to link LEAP models to Excel spreadsheets. 
Time-Series Wizard and Expression Builder tools make it easy to 
construct and edit expressions.
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Scenarios
Scenarios are self-consistent 
story-lines of how an energy 
system might evolve over time. 
Can be used for policy and 
sensitivity analyses.
Hierarchies of scenarios can be 
created. Scenarios inherit 
default expressions from their 
parent scenario, thus 
minimizing data entry and 
allowing common assumptions 
to be edited in one place.
Multiple inheritance allows 
scenarios to inherit expressions 
from more than one parent 
scenario, thus combining 
individual policy measures to 
create integrated scenarios. 

Scenario Manager is used to organize scenarios and specify inheritance.
Expressions are color coded to show which expressions have been entered explicitly in a 
scenario (blue), and which are inherited from a parent scenario (black) or from another 
region (purple).
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A Simple Demand Data 
Structure

Households
 (2.25 million)

Industry
 (1.0)

Agriculture
 (1.0)

Cooking
  (100%)

Heating
  (80%)

Lighting
  (100%)

All 
End-Uses
(1.0)

Machinery
  (90%)

Irrigation
  (40%)

Standard (80%, 400 kWh/yr)

Electricity (100%, 1.23 Gwhr)
Natural Gas  (100%, 42.3 MMCF)
Oil  (100%, 18.5 Thousand TOE)

New Tractors (15%, 0.5 TOE)
Old Tractors  (85%, 0.7 TOE)
Other Equipment (20%, 0.2 TOE)

Diesel Pumps 
Wind Pumps

High Income
  (23%)

Middle Income
 (50%)

Low Income
 (27%)

Chemicals
(1.0 - GDP index)

Wheat
(200,000 hectares)

Rice

Cotton

Efficient (20%, 300kWh/yr)

Space Cooling
  (50%)

Iron/Steel
(400,000 tonnes)



12/36

Demand Modeling 
Methodologies

Final Energy Analysis:  e = a × i
– Where e=energy demand, a=activity level, i=final energy intensity (energy 

consumed per unit of activity)
– Example: energy demand in the cement industry can be projected based on tons 

of cement produced and energy used per ton. Each can change in the future.
Useful Energy Analysis: e = a × (u / n) 

– Where u=useful energy intensity, n = efficiency
– Example: energy demand in buildings will change in future as more buildings are 

constructed [+a]; incomes increase and so people heat and cool buildings more 
[+u]; or building insulation improves [-u]; or as people switch from less efficient oil 
boilers to electricity or natural gas [+n]. 

Transport Analysis: e = s × m / fe
– Where: s= number of vehicles (stock), m = vehicle distance, fe = fuel economy
– Allows modeling of vehicle stock turnover. 
– Also allows pollutant emissions to be modeled as function of vehicle distance.
– Example: model impact of new vehicle fuel economy or emissions standards.
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Transformation Analysis
Energy conversion, transmission and 
distribution, and resource extraction.
Demand-driven engineering-based 
simulation.
Exogenous and/or endogenous capacity 
expansion.  Endogenous capacity 
added to maintain planning reserve 
margin. 
Optional system load data, & choice of 
methods for simulation of dispatch to 
meet peak power requirements.
Load curve shape can be specified for 
system as a whole or calculated 
endogenously based on load shapes of 
demand devices.
User sets rules for simulating dispatch 
surpluses (export or waste) and 
shortfalls (import or pass on to next 
module).

Calculates imports, exports and primary 
resource requirements.
Tracks costs and environmental loadings.

Output
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Load-Duration Curve and System 
Dispatch in LEAP
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Social Cost-
Benefit Analysis

Demand
(costs of saved energy,

device costs, other non-fuel
costs)

Transformation
(Capital and O&M costs)

Primary Resource Costs
or

Delivered Fuel Costs

Environmental
Externality Costs

• Societal perspective of costs and 
benefits (i.e. economic not 
financial analysis). 

• Avoids double-counting by 
drawing consistent boundary 
around analysis  (e.g. whole 
system including.

• Cost-benefit analysis calculates 
the Net Present Value (NPV) of 
the differences in costs between 
two scenarios.

• NPV sums all costs in all years of 
the study discounted to a common 
base year.

• Optionally includes externality 
costs.
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TED: Technology and Environmental 
Database

Technologies 
Demand 

Conversion 

Transmission & 
Distribution 

Supply: 
Extraction 

Information 
Pages  

Technology 
Data 

Cost
Data

Environmental
Impacts 

Fields

Database Contents

Notes 
Reference
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Future Development Plans 
for 2006

Improved calculations for trade between regions.
Application Programming Interface, so LEAP can be 
controlled from other models and extended by user (e.g. 
using Basic, Excel macros, etc.) 
New tools to automate creation of baseline scenarios 
based on IEA, World Bank, UN and other energy 
databases.
Open sourcing: code open to all. Ownership transferred 
from SEI to wider community of users.
Exploring integration with leading optimizing tools (LEAP 
as interface).
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Recent LEAP 
Applications in Asia

Malaysia: Integrated Resource Planning
Philippines: National Energy Plan 
APEC Energy Demand and Supply Outlook 
ASEAN Centre for Energy (ACE)
ERI: Numerous Studies including “China’s Sustainable Energy 
Future”
East Asia Energy Futures Project (Nautilus)
Indonesia: Gas Transportation Project (ADB)
Global Energy Demand Collaborative (LBNL)
Other studies in China, India, Japan, etc. 
Various countries using LEAP for their national communications 
mitigation assessments to the UNFCCC
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Malaysia: 
Integrated Resource Planning

Objective: to provide input to the 
Malaysian Government on challenges of 
the energy sector and policy options 
available.
Technology options analysed using a cost-
benefit approach, which describes 
economic, financial, environmental and 
also social impacts. 
LEAP used as main organizational 
framework and scenario-building tool.

Ministry of Energy,
Communications and 

Multimedia
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Malaysia: Scenarios
Reference scenario:
– assumes no important additional policies 

implemented.
– Energy intensities remain more or less constant. 
– Energy demand increases x3 from 1999 to 2020.
– Energy sector moves from high self-sufficiency to a 

strong oil dependence. 
Policy scenarios:
– Examined potential for energy efficiency and 

renewables. In-depth study of three issues:
• Energy efficiency in the manufacturing sector.
• Combined heat and power.
• Increased utilization of biomass.
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Malaysia: Conclusions
Energy Efficiency in the Manufacturing Industry
– Could save 5% electricity and 12% fuel consumption by 2020 while

saving about RM 600 Million/year. Most savings have payback period of 
< 1 year.

– Requires policies to increase awareness of profitability of these 
measures (Government agencies, NGOs, industrial associations, 
energy service companies etc.) 

Combined Heat and Power
– Could save 13% of the present-day industrial fuel consumption. 
– Requires transparent and fair grid access for cogeneration plants, and 

review of long-term gas pricing structure.
Biomass Energy Usage
– In recent years, demand for biomass has increased.  Investors have 

been reluctant to invest heavily in more biomass energy usage.
– Three different technologies studied: a small biomass-fired power plant, 

co-firing biomass with coal in a large coal-fired plant, and a low-
pressure steam boiler for process steam production. 

– At constant real prices for biomass, only the process steam boiler is 
economically viable.
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Philippine National Energy Plan
2005 Update

Three Components:
– Energy demand and 

supply outlook
– Energy sector agenda

• Energy independence
• Power market reforms

– Investment 
requirements

LEAP used in this and previous 
plans for analyzing energy 
demand and supply trends and 
to help evaluate energy sector 
agenda. 
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Philippines: Primary Energy 
Requirements

Self Sufficiency = 57%Self Sufficiency = 55%

Grows from 272 MMBFOE  in 2004 to 453 MMBFOE in 2014
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APEC 
Energy Demand and Supply Outlook

A 2-year study from 2004/05 to 2005/06 of the APEC region.
A priority task of APERC: the APEC research centre.
APERC is located in Tokyo and 21 staff from Japan and 12 other 
APEC member economies
Study base year is 2002, with forecasts to 2030.
Focus of outlook is on key socio-economic factors such as 
– urbanization, 
– aging of populations in developed economies, 
– relocation of industries towards less developed economies,
– technology development and strengthened cooperation through trans-

boundary energy projects.  
Draws policy implications regarding the future energy demand and
supply in the APEC region.
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APEC Outlook: Scope
Scenario and sensitivity analyses of key demand growth 
factors:  
– Residential and commercial buildings: urbanisation, aging of 

populations, impacts of information technology.  
– Transportation: urban development and modal shift to mass 

transit systems, energy efficiency improvement through 
technology development, aging of populations and its impact on 
the energy demand, impact of e-commerce on passenger 
transport demand and freight transport efficiency. 

– Industry: relocation of industries across the APEC region, 
industry structure change, efficiency improvements.

Also examines environmental consequences of 
projected energy demands and the potential role of new 
and renewable technologies.
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APEC Outlook: Methodology
Model specification and level of disaggregation depend 
on data availability.  
Key time-series mainly from IEA energy balance tables, 
supplemented by national & APEC energy statistics, and 
World Bank indicators.
Top-down econometric approach used to project energy 
demands.  Microfit used to develop econometric 
equations, which are then entered in LEAP. 
LEAP used to model transformation and supply, to 
create scenario projections and to generate supply and 
demand balance tables.
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APEC: Energy Demand Model

Data Gathering

Econometric Estimation

Correlation between Key
Drivers and Energy Demand

by Sector and Type

Modelling
with LEAP

Projection

Projection on Key
Drivers

Sectoral Analysis

Industry
Residential
Commercial
Transport

Power
Refinery

Aggregation &
Calibration

Literature Review and
Information
Gathering

Economy, Sector, Source
and Region

Identification of Major
Issues
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ASEAN Centre for Energy (ACE)

Energy Demand Outlook Model for 
ASEAN region.
Similar approach to APEC (both working 
with IEEJ, both using top-down 
econometric forecasts, both using 
MICROFIT and LEAP)
Report “Energy Demand Outlook in 
ASEAN” expected to be published in late 
2005.
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China: Energy Research Institute
ERI uses LEAP for 
numerous studies.
Studies are primarily 
bottom-up analyses.
Studies have influenced 
Government policies, such 
as China’s long-term 
development strategy,  
and China’s energy 
conservation special plan.
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Selected ERI Studies 
Using LEAP

Scenario analysis of China’s long-term sustainable 
energy development and carbon emissions. 
Analysis of China’s future energy demand to fulfill the 
long-term goal of building an “all-round well-off society”. 
Study on the long-term energy strategy in China.
Study on the influence of the policy and technical 
improvement of building energy efficiency on China’s 
future energy demand.
Market Evaluation of CHP in China.
Study of the influence of lifestyle change on China’s 
future energy demands.
Study of China’s long-term energy demand in 2050 
(underway).
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East Asia Energy Futures Project
Nautilus Institute (USA) in collaboration with 
partners from Northeast Asia, including China, 
the DPRK, Japan, RoK, Russian Federation, 
and Taiwan.
Goals: to identify policy options to increase 
regional energy security and to engage the 
DPRK through demand-driven scenarios.
Scenarios used to identify key national, 
regional, or global policies that contribute 
toward enhancing broad energy security.
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Indonesia: Gas 
Transportation Project

Ongoing, ADB Financed, Two-Part Study:
1. Gas transportation options for Java, including:

• inventory of primary resources
• national and regional energy balances
• energy resources allocation/energy mix policy recommendations 

for gas sector development
2. Detailed implementation studies.
LEAP used to study energy resource allocations/energy 
mix policy and give recommendations for gas sector 
development. 
Two main scenarios constructed and compared (coal-
vs. gas-oriented development) with sensitivities.
Costs/benefits and GHG savings compared.
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Indonesia: Costs/Benefits Compared:
Gas Scenario - Coal Scenario (Million US$, real)

Costs

Benefits

Gas Scenario has benefits 
of 6450 million US$ over 
the period 2002-2025 (at 
5% discount rate) vs. the 
Coal Scenario. 

It also gives GHG savings 
of 116 million TCe over the 
same period.

(Chart from LEAP)
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Global Energy Demand 
Collaborative (GEDC)

Global Energy Demand Modeling Project, led by U.S. DOE 
Lawrence Berkeley Laboratory (California)
Motivation:
– Problems in IPCC-SRES Scenarios:

• Models lacked detail on energy demand. 
• Inability to fully capture potential for efficiency improvements.
• Lack of regional disaggregation

– Growing interest in global end-use analysis
Goals:
– Initiate a collaborative process for energy demand analysis with IPCC 

authors and other collaborators.
– Seek commitments for collection of regional data from participants.
– Develop a database on demand-side technologies to facilitate 

development of energy scenarios.
– Assess significance of technology potential and costs in a global climate 

change model. 
– Provide input to energy and climate change models.
– Create a public domain, collaboratively designed resource, maintained 

by LBNL, for the use of all contributors.
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GEDC Approach
Global model with ten regions.  Each region is further disaggregated 
geographically into various “marker countries” (where better data is 
available) and “rest of region”. 
Marker countries have more detailed analysis of technologies and demands: 
used to inform trends in more aggregate analyses for “rest of region”. 
Initial focus on China as 
marker country for 
Centrally Planned 
Asia region.
LEAP Chosen as 
organizational and 
modeling framework 
due to its multi-region 
capabilities, end-use 
based modeling 
approach, flexible 
data structures & 
choice of modeling 
methodologies.

# Description Application
1 Macro-level Countries w/ no sectoral data; regional remainders.

Minimal detail
(highly aggregate 
physical intensity)

3 Breakout of major 
end uses (without 
devices)

Basic scenario treatment of marker countries

4 Detailed treatment 
of end uses (stock 
turnover)

Detailed scenario treatment of marker countries

Levels of Analysis

2 Countries w/ limited sectoral data; regional remainders



36/36

Thank you.

www.energycommunity.org


