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dGenTM: Distributed Generation 

Market Demand Model 

This presentation was produced when the 

laboratory operated as the National Renewable 

Energy Laboratory (NREL). The laboratory is now 

the National Laboratory of the Rockies (NLR). 
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What is the dGen Tool?

Image: NREL, 2025

• The Distributed Generation Market Demand (dGen) 

model simulates customer adoption of distributed 

energy resources (DERs) for residential, commercial, 

and industrial entities in the United States or other 

countries through 2050. (NREL 2025)

• Examples of DERs include:​

• Solar photovoltaic (PV)​

• Wind​

• Energy storage​

• Geothermal heap pumps

• The model supports many types of analysis and can 

help answer a range of DER-related questions.
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How dGen Works

Images: Can We Predict How Many People 

Will Install Rooftop Solar? dGen Explained. 
NREL, 2021 

1. dGen considers factors that affect a person’s choice to adopt distributed 

generation technologies: 
◦ It saves money

◦ Whether their neighbors have solar panels

◦ If the person considers themselves to be innovative.

2. Using an agent-based approach—agents in this sense represent individual 

decision makers in a given location—it looks at real data about things like:
◦ Electricity use

◦ Demographics

◦ Property assessments

◦ Roof scans.

3. Then dGen models different combinations of future situations, such as 

lower distributed generation technology prices or different tax incentives, 

to simulate how the agent, and the rest of agent’s community, makes 

decisions—all the way out to the year 2050.  (NREL 2021)

https://www.nrel.gov/analysis/dgen/
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Technology Adoption

Image from NREL, TP-6A20-66765, 2017

• dGen projects the adoption of technologies based on the “diffusion of 

innovations” framework.

o Novel technologies “diffuse” into populations following a 

logistic pattern: 

▪ Early adopters 

▪ Mass adoption

▪ Late adopters. 

o Diffusion is based on the financial attractiveness of the 

investment. (Bass, 1969) 

o The technology never diffuses completely through an entire 

population, as there are some consumers for whom the 

technology is not relevant or beneficial. (Rogers, 2003) 

• dGen generates a model of potential adoption of a technology across 

the residential, commercial, and industrial sectors. (NREL 2020)
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What Kinds of Analysis can dGen Support?

Load Forecasting - how 
much electricity will be 

needed at a specific time

Integrated Resource 
Planning - utility planning 
process for meeting future 

energy needs

Policy Analysis – 

available incentives to 

support specific 

technologies

Locational value of 

DERs

Understanding the role of 

DERs in future energy 

systems 
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Load Forecasting and Integrated Resource Planning

• Projecting how many DERs are adopted and where they 

are located is a critical input for utility peak-load 

forecasting and integrated resource planning.

• For example, solar adoption forecasts are used to 

estimated future load. 

• These forecasted loads are used to identify an optimal set 

of resources to procure over the planning period. 

• Erroneous assumptions about DER adoption have 

significant impacts on the resources that are procured, as 

well as the resulting operation of the utility system.

Example:

• A recent study demonstrated that the costs of incorrectly 

forecasting rooftop solar capacity are high, with an average 

net present savings (money saved over time) of $2.3 

million/terawatt hour of utility sales. (NREL 2025)

Image from NREL, 2025 



National Laboratory of the Rockies    |    7

Policy Analysis

Example:

• NV Energy’s changes to their net energy metering tariffs 

increase fixed charges and reduce credit for exported 

generation for distributed photovoltaics (DPV) systems. 

• NV Energy’s new net energy metering tariff was 

estimated to lengthen the simple payback period for a 

representative residential DPV system from 

approximately 13 years to more than 22 years. (NREL 

2025)

The dGen model can be used to explore the sensitivity of various DERs to 

policy and market factors.

Image from NREL, TP-6A20-66765, 2017
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Locational Value of Distributed Energy Resources (DER)

Using load, wind resource, and siting availability spatial layers, 

dGen identifies distributed wind economic potential in Minnesota.

• All technologies modeled within the dGen framework leverage a 

database of highly resolved geospatial information and use an 

agent-based approach. 

• Because each agent is assigned an actual location, it can be 

associated with several attributes from data sets in the underlying 

geospatial database using a simple spatial overlay. 

• The spatial layers include, but are not limited to, energy 

consumption profiles, census demographics, zoning and building 

counts, and resources. 

• The combination of these spatial layers allows dGen to identify 

the most promising sites and regions for DER deployment. 

• The model can easily be trained on new sources of data and 

applied at multiple spatial resolutions—national, state, and even 

distribution-feeder level. (NREL 2025)

Image from NREL, 2025 
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Locational Value of DERs

Example: 

• Counties in Colorado observed to have high economic 

potential had modest to good wind resource quality, 

significant load, favorable rate structures, and sufficient 

spatial patterns to enable siting of distributed wind turbines. 

• Findings showed that while distributed wind is not economic 

everywhere, certain market segments show clear growth 

potential, particularly for agricultural, commercial, and 

industrial end users. 

• The visualizations of spatial trends can help policymakers 

and the distributed wind industry identify the areas of 

greatest potential within the three states, and the potential 

costs and benefits of various policy or government 

interventions. (NREL 2018) Figure ES-1. Distributed wind potential statistics for Colorado in 2018: a) total 

(all sectors and turbine classes) Reference scenario economic potential, b) 

average wind speed at an 80-meter hub height, c) annual electricity 

consumption at county level (all end-use sectors), and d) turbine siting 

availability at block level. Wind speed map derived from modeled resource 

estimates developed by AWS Truepower, LLC.

Image from NREL, /TP-6A20-70547, 2018
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Understanding the Role of DERs in Future Energy Systems

A Locational System Relief Value map for Long Island, New York. The New York Value 

of distributed energy resources framework credits generation based on locational value 

to the system.

Though DERs are likely to play a substantial role in 

the future energy system, there are many 

unresolved questions. 

The dGen model can be used to explore forward-

looking topics, such as:

• Infrastructure needs for distribution grids to 

accommodate DER deployment

• How DERs influence retail electricity prices

• The impact of an electrifying economy

• Synergy between distributed-scale resources 

and transmission-scale resources. (NREL 2025)

Image from NREL, 2025 



Getting Started With 

dGen
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Accessing dGen

Scenario Viewer

The Scenario Viewer allows users to visualize and 

compare recent scenarios by geography and year. Also, 

scenario inputs and outputs can be downloaded for 

additional desktop analysis.

Note: The Scenario Viewer only visualizes previously 

generated scenarios and does not permit new 

configurations. (NREL 2025)

Try the Scenario Viewer.

Model Download

Users may download the dGen model. dGen requires 

three components:

1) A database of pre-generated “agents” or consumers to 

simulate. Each agent has a weighting factor to reflect 

their frequency in the population.

2) A scenario description, input by both a spreadsheet 

and input csv files

3) Model code, executed in Python.

The dGen model runs by command line and does not use 

a graphical user interface. The model requires a 

connection to a database to run. (NREL 2025)

Download Model From GitHub

https://scenarioviewer.nrel.gov/
https://www.github.com/NREL/dgen
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Types of Analysis

• Aggregate Mode

o Agents are statistically representative 

clusters of consumers. 

o This mode needs less data and runs 

faster, but it is less precise, making it 

better for large-area forecasts. 

o Example: state-wide analyses  

• Household Mode

o Agents are modeling characteristics of 

actual buildings. 

o This mode is more computationally 

complex and needs more data, but it is 

more precise, making it better for 

small-area forecasts 

o Example: a distribution network or city 

The dGen model operates in two modes specialized for 

different types of analysis:
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dGen Users

• dGen users typically include:

◦ Electric utilities

◦ Independent System Operators (ISO)

◦ Regional Transmission Operators (RTO) 

◦ State and local energy planners

◦ Public Utilities Commissions (PUC)

◦ Local governments

◦ Policymakers

◦ Regulators

dGen is well-suited for stakeholder groups 

that typically have access to detailed data and 

possess higher technical expertise than the 

average user. 

This enables them to leverage the advanced 

capabilities of dGen for more accurate 

analysis and informed decision-making.



Case Studies
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Distributed Solar Adoption in Orlando: A Household-Level 

Model for Distribution Resource Planning

Image from NREL, PR-6A20-77308, 2021

Description: Orlando requested an analysis used 
LiDAR roof scans, customer level electricity 
consumption, property assessment, and other 
data to provide a solar adoption forecast at the 
household level.

Technology: Solar

Impact: In the scenario 248 MW of rooftop solar 
PV adoption was projected by 2030, rising to 370 
MW by 2050. 

• Most of this adoption is concentrated in the 
single-family owner-occupied residential sector. 
(NREL, 2021)
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Assessment of the Economic Potential of Distributed Wind in 

Colorado, Minnesota, and New York

Image from NREL, TP-6A20-70547, 2018

Description: Identify current and future spatial 
distributions of economic potential for behind-the-meter 
distributed wind energy systems serving primarily rural or 
suburban homes, farms, and manufacturing facilities in 
Colorado, Minnesota, and New York.

Technology: Wind

Impact: Using the assumptions, the three states could 
see substantial growth in potential on both the near- and 
long-term horizons, as favorable policies, rate structures, 
and technology improvements all combine to provide a 
promising environment for distributed wind. 
• 2018 economically viable capacity:
• Colorado could have approximately 360 MW
• Minnesota over 1,950 MW
• New York about 920 MW (NREL, 2018)
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dGen Resources

• Contact Form 

• Contact Research Staff

• dGen Model Download

• dGen Model Open Source Webinar 

• dGen Scenario Viewer

• Additional dGen Studies

• dGen Video

https://www.nrel.gov/analysis/dgen/contact-us
https://www.nrel.gov/analysis/dgen/contact-us
https://www.nrel.gov/analysis/dgen/staff
https://www.nrel.gov/analysis/dgen/staff
https://www.github.com/NREL/dgen
https://www.github.com/NREL/dgen
https://www.youtube.com/watch?v=-Te5_KKZR8o
https://www.youtube.com/watch?v=-Te5_KKZR8o
https://scenarioviewer.nrel.gov/
https://scenarioviewer.nrel.gov/
https://www.nrel.gov/analysis/dgen/impacts
https://www.nrel.gov/analysis/dgen/impacts
https://www.youtube.com/watch?v=YiYWLUisMSw
https://www.youtube.com/watch?v=YiYWLUisMSw
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Thank You
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