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The Energy Challenge 

Society 

Economy 

Environment 

Security 

How do we meet the growing demand 
for energy while protecting the planet?  

Adapted from S. Benson  2010 
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We tend to gravitate to familiar SILOS 

SILO Tools & Models SILO Knowledge SILO Data 

Digital Tsunami Emerging 
 

Collective Intelligence 
 

Integrated Tools & Models 
 

The Collaboration Challenge 
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A Clean Energy Commons  

“small parts loosely joined” 
  

Shared standards 
Shared infrastructure 
Democratized access 

Rights to the user 

A commons can out-innovate closed systems 

Voluntary  public resource, created by private agreements 
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A Clean Energy Commons  

1.  Improved access to energy-related information 

2.  Community support for contributions and collaboration 

3.  Easy, legal, and scalable sharing 

4.  Actionable assessments of  information quality and provenance 
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What’s In The Commons?  

Energy Tools 

Educa*on 
 
 
 
 

Energy Maps 
 
 
 
 

Energy Data 
 
 
 
 

Energy Docs 
 
 
 
 

Energy Models 
 
 
 
 

 Published collective intelligence of  the community 

DATA 

MODELS 

TOOLS  

KNOWLEDGE 

TECHNOLOGY 



                                                                                                                                                                                    Innova&on for Our Energy Future 

Participation Models 

Collective Production 
“The Wiki Way” 

Distributed Production 
“The Blog Model” 

Authoring Collective Single Owner 

Distribution Open Open 

Feedback Open Open 

Examples 
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Participation Models: Continued 

Create World Varies World 

Read World Varies World 

Update Owner Owner World 

Delete Owner Owner World 

Examples 

Granularity Item Element Element 

Collective 
“The Wiki Way” 

Distributed 
“The Blog Model” 

Aggregated 
“Emergent Information” 
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OpenEI: Background 

White House and DOE Open Government Initiative  

•  Dec 2009: DOE issues press release to launch 
OpenEI as its Open Government Initiative 

•  April 2010: OpenEI recognized by the White 
House as a flagship open government 
initiative 

•  April 2010: DOE releases its Open 
Government Plan, which highlights OpenEI 

•  December 2010: OpenEI is featured in the 
WhiteHouse.gov Open Government 
Innovations Gallery 

•  Ongoing: Significant attention related to 
these announcements including USA Today, 
blogs, and recognition from the Linked Open 
Data community 
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OpenEI: Selected Quotes 

“This information platform will allow people across the globe to benefit from the Department 
of  Energy’s clean energy data and technical resources. The true potential of  this tool will grow 
with the public’s participation – as they add new data and share their expertise – to ensure that 
all communities have access to the information they need to broadly deploy the clean energy 
resources of  the future.” 

 

Dr. Steven Chu, Secretary of Energy 
http://energy.gov/news2009/8381.htm 

“Wow ... Energy linked data portal” 
 

Tim Berners-Lee, Inventor of the World Wide Web 
http://twitter.com/timberners_lee/status/7062198463 

“Love that DOE is doing OpenEI.org” 
 

Tim O’Reilly, Web 2.0 Pioneer and Founder of O’Reilly Media 
http://twitter.com/timoreilly/status/11792155576 
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OpenEI: Current Resources 
Clean Energy Economy 

  Companies  
  Networking Organizations   
  R&D Organizations  
  Investor/Financial Organizations  
  Policy Organizations 
  Generation Facilities  

•  Biomass Facilities  
•  Geothermal Facilities  
•  Solar Power Plants  
•  Wind Farm 

Smart Grid 
  US Recovery Act Smart Grid Projects 

Incentives   
  EE/RE Incentives (from dsireusa.org) 

Buildings Gateway 
  Utility Rates Database 
  Utility Companies (from EIA) 

  Utility Sales & Revenue Data (from EIA)  

  Climate Zones  

 

Solar 
  Resource Maps and Tools 

US Open Labs 
•  Software Tools  
•  Research Groups  
•  Scientific Data  
•  Educational Materials  
•  Renewable Energy Resources  
•  Policies and Programs  
•  Climate Change  
•  Exploring Impacts  

International 
•  Renewable Energy Resource Potential 
•  Project Screening and Design 
•  Energy Scenario Analysis 
•  Economic and Environmental Impacts 
•  Policy and Program Design 
•  Financing Options 
•  Technology Performance and Costs 
•  Learning Resources and  Networks  
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OpenEI: Community & Statistics 

OpenEI was launched on September 20, 2009 
 
•  More than 280,000 web visits from 190 countries 

•  Creation of  over 300 datasets 

•  Creation of  over 42,000 content pages 

•  Upload of  over 3,400 images and other files 

•  A total of  more than 350,000 contributor actions 

•  Over 220,000 unique visitors 

•  More than 2,200 registered users 

•  Over 7,000 Twitter followers 

•  More than 350 Facebook fans 

•  Over 2 million RDF triples 
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OpenEI: Concept and Components 

Collective Production 
http://en.openei.org/wiki 

Distributed Production 
http://en.openei.org/datasets 

Open Distribution 
http://en.openei.org/sparql 

•  Web-based submission process 

•  Contributor-only write access 

•  Open read access 

•  Open commenting and rating 

•  Scalable distributed storage 

•  Semantic Wiki 

•  Open write access 

•  Open read access 

•  Forms-based authoring 

•  SPARQL Endpoint 

•  Linked Open Data (RDF/HTTP) 

•  Named Graphs for Segmentation 

Early 

Access 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OpenEI: Collective Production Example 
http://en.openei.org/wiki 

“EIA does not collect or publish data on electricity rates, or tariffs, for the sale or purchase of  
electricity, or on demand charges for electricity service, nor does EIA publish retail electricity 
rates or prices for peak or off-peak periods (sometimes referred to as time-of-use-rates). … EIA 
is not aware of  a publicly available source for this information other than individual utilities.” 

 

EIA Electricity FAQ 
http://tonto.eia.doe.gov/ask/electricity_faqs.asp#electric_rates 

Response: Crowdsourced Data Entry 

Peered 
Production 
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Semantic Wikis: A Quick Introduction 

Semantic MediaWiki Example: Denver 
 
      ''’Denver''' is a city in [[IsPartOf::Colorado]]. 

MediaWiki Example: Denver 
 
      ''’Denver''' is a city in [[Colorado]]. 

Denver  Colorado 
IsPartOf 

Peered 
Production 
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•  Semantic MediaWiki 
•  http://semantic-mediawiki.org/ 

•  Semantic Forms 
•  http://www.mediawiki.org/wiki/Extension:Semantic_Forms 

•  Semantic Internal Objects 
•  http://www.mediawiki.org/wiki/Extension:Semantic_Internal_Objects 

•  Semantic Maps 
•  http://www.mediawiki.org/wiki/Extension:Semantic_Maps 

•  Semantic Result Formats 
•  http://semantic-mediawiki.org/wiki/Help:Semantic_Result_Formats 

• Cite 
•  http://www.mediawiki.org/wiki/Extension:Widgets 

• MWSearch 
•  http://www.mediawiki.org/wiki/Extension:MWSearch 

• Widgets 
•  http://www.mediawiki.org/wiki/Extension:Widgets 

OpenEI Wiki: Implementation 
MediaWiki and Key Extensions 

Peered 
Production 
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OpenEI: Distributed Production Example 
http://en.openei.org/datasets 

OpenEI 
Datasets 

Linked 
Data 

Early 
Access 

Centralized 
Production 
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OpenEI: The Wisdom Hierarchy 
http://en.wikipedia.org/wiki/File:DIKW.png 

OpenEI 
Datasets 

External 
Sources 

OpenEI 
Wiki 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OpenEI’s Information Synergy: An Example 
http://en.openei.org/wiki/OpenEI:Projects/Geographic_Pages 
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OpenEI: Linked Data 
http://en.openei.org/lod 

Open 
Distribution 
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OpenEI: SPARQL Endpoint 
http://en.openei.org/sparql 

Open 
Distribution 
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Linked Data 2007 Open 
Distribution 
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Linked Data 2008 Open 
Distribution 
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Linked Data 2009 Open 
Distribution 
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Linked Data 2010 Open 
Distribution 
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Linked Data 2010, Continued Open 
Distribution 
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Publicly accessible text and informa*on 
hHp://openei.org/wiki/Gateway:Solar 

Easy formats to read and sort 
hHp://openei.org/wiki/List_of_Companies_in_Solar_Sector 

Visual  mapping of data 
hHp://openei.org/wiki/Map_of_Solar_Power_Plants 

Geographic boundary analysis 
hHp://openei.org/wiki/California%27s_12th_congressional_district 

Collabora*ve, forms‐based authoring 
hHp://openei.org/w/index.php?*tle=Advanced_Energy&ac*on=formedit 

Facility to link external informa*on 
hHp://openei.org/wiki/Wyoming 

Ability to track changes 
hHp://openei.org/w/index.php?*tle=Main_Page&ac*on=history 

Downloadable spreadsheets of informa*on 
hHp://openei.org/wiki/List_of_Companies_in_Solar_Sector 

Machine‐readable data services 
hHp://openei.org/sparql 

OpenEI: Unique Attributes 
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OpenEI : Scalable Deployment 

Heavily based on Wikipedia’s deployment architecture: 
•  http://dammit.lt/uc/workbook2007.pdf 

•  http://www.nedworks.org/~mark/presentations/san/Wikimedia%20architecture.pdf 
 

Recently Highlighted as a “Featured Case Study” for Amazon Web Services: 
•  http://aws.amazon.com/solutions/case-studies/openei/ 
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OpenEI Data in Action: Example 1 
http://chrisdavis.weblog.tudelft.nl/2010/06/12/data-mining-the-us-department-of-energy 

### Author:  Chris Davis 
### E-mail:  c.b.davis@tudelft.nl 
### Website: http://chrisdavis.weblog.tudelft.nl/ 
###          http://wiki.tudelft.nl/bin/view/Main/ChrisDavis 
 
library(ggplot2) 
… 

PREFIX prop: <http://openei.org/resources/Property-3A> 
SELECT SUM(?capacity) AS ?totalCapacity ?onlineDate 
WHERE { 
  ?plant prop:GeneratingCapacity ?capacity . 
  ?plant prop:CommercialOnlineDate ?onlineDate . 
} 
GROUP BY ?onlineDate 
ORDER BY ?onlineDate 

Graph Credit:  Chris Davis  
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OpenEI Data in Action: Example 1 
http://chrisdavis.weblog.tudelft.nl/2010/06/12/data-mining-the-us-department-of-energy 

### Author:  Chris Davis 
### E-mail:  c.b.davis@tudelft.nl 
### Website: http://chrisdavis.weblog.tudelft.nl/ 
###          http://wiki.tudelft.nl/bin/view/Main/ChrisDavis 
 
library(ggplot2) 
… 

PREFIX prop: <http://openei.org/resources/Property-3A> 
SELECT SUM(?capacity) AS ?totalCapacity ?onlineDate ?sector 
WHERE { 
  ?plant prop:GeneratingCapacity ?capacity . 
  ?plant prop:CommercialOnlineDate ?onlineDate . 
  ?plant prop:Sector ?sector . 
} 
GROUP BY ?onlineDate ?sector 
ORDER BY ?sector ?onlineDate  

Graph Credit:  Chris Davis  
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OpenEI Data in Action: Example 1 
http://chrisdavis.weblog.tudelft.nl/2010/06/12/data-mining-the-us-department-of-energy 

### Author:  Chris Davis 
### E-mail:  c.b.davis@tudelft.nl 
### Website: http://chrisdavis.weblog.tudelft.nl/ 
###          http://wiki.tudelft.nl/bin/view/Main/ChrisDavis 
 
library(ggplot2) 
… 

PREFIX prop: <http://openei.org/resources/Property-3A> 
SELECT SUM(?capacity) AS ?totalCapacity ?onlineDate ?sector 
WHERE { 
  ?plant prop:GeneratingCapacity ?capacity . 
  ?plant prop:CommercialOnlineDate ?onlineDate . 
  ?plant prop:Sector ?sector . 
} 
GROUP BY ?onlineDate ?sector 
ORDER BY ?sector ?onlineDate  

Graph Credit:  Chris Davis  
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OpenEI Data in Action: Example 2 
http://rmckeel.openei.org/mashathon/ 



                                                                                                                                                                                    Innova&on for Our Energy Future 

• Participation Barriers 
•  Licensing 

•  Having a license (CC Zero) that’s more open than Wikipedia’s (CC Attribution-Sharealike) means we 
cannot allow direct imports of Wikipedia content.  Should we just align with them?  Or adopt a split 
approach for textual content versus structured data? 

•  Registration 
•  Should we allow anonymous edits within the OpenEI Wiki? 

•  User Experience and Learning Curve 

• Motivators 
•  Career Advancement and Recognition 

•  Academic Tenure 

•  Simple Virtual Rewards (points, badges, “karma”) 

•  Mandates 
•  Open Government Initiative 

•  Financial Gain 
•  Value-add goods and services 

•  Micropayments 

•  Public Funding 

OpenEI: Open Questions 
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OpenEI: TODO List 

• Critical Mass 
•  Content 

•  Community 

• Processes and Culture 
•  Participation Motivators 

•  Curation Practices 

• System Capabilities 
•  Improved “Datasets” Mechanism 

•  Versioning 

•  Format translations 

•  File-level hierarchy and metadata 

•  File type wizards 

•  Audience-Specific Tools 

•  Traditional Analysts 

•  Excel Integration 

•  Traditional Developers 

•  RESTful Interfaces 

•  Data Processors 

•  MapReduce Access 

•  Resource Clustering 

•  User Experience Improvements 

•  Partially Protected Data* 

•  Implement via sibling project(s)? 


