
Identifying Actors4 

• Within selected events the individuals or 
groups present, providing 
documentation, on review panels, and/or 
responding to proposed regulations 
through petitions and lawsuits. 

• Refining Criteria 
• National or Regional environmental 

advocacy groups. 
• State level environmental agencies 

were combined into one designation. 
• State level attorneys general were 

combined into one designation. 
• “Experts” from higher education 

institutions were combined into an 
Academic Researcher category. 

• If the expert was paid to represent a 
group they were placed under that 
actor designation. 

• Congressional testimonies from non-
committee members were combined 
into one actor designation. 

• Resource extraction companies were 
combined into their respective 
enterprise. 

• Groups or individuals mentioned in 
only one event were eliminated 
unless they led or hosted the event. 

Determining Events4 

• Search engines, U.S. GPO, 
& U.S. EPA 

• Thirty-seven events used in 
Mercury case study e.g. 
Mercury Study Report to 
Congress  in December, 
1997. 

• Nineteen events used in 
Fracking case study e.g. S. 
HRG. 111-276 Hearing 
before the U.S. Senate 
Committee on Energy and 
Natural Resources. 

• Mercury contamination from burning coal and incidental drinking water 
contamination from natural gas extraction are both health concerns related to 
energy production.   

• Adverse health effects of mercury contamination to humans has a high level of 
scientific certainty,  

• The scientific certainty of contamination by fluids used in hydraulic fracturing 
(fracking) of shale gas formations is low.  

• Natural gas extraction via fracking remains relatively unregulated despite lack of 
knowledge of health and environment impacts. 

 
 

Actor-event Spreadsheet 

 

Matrix A 

Building Matrix A4 

• Actor participation component of network. 
• Actor-event spreadsheet 

• Actors listed alphabetically (rows) & events 
listed chronologically (columns). 

• Cells assigned value of one (1) if actor 
participated in corresponding event. 

• Actor- event spreadsheet imported into 
UCINET 65 to convert to actor-actor matrix 
highlighting joint event participation between 
different actors.  

• Diagonal in Matrix A transformed to zero (0), 
because identical actor interactions held no 
meaning.  

Compiling Actor Participation and Process 
Links4 

• Equal weight to both actors and processes (Multiply Matrices) 
• Recoded both matrices so that all zero (0) values became 

values of one (1) to avoid multiplication errors 
• Matrix A x Matrix B recoded  
• Matrix B x Matrix A recoded 
• Averaged the two product matrices to create the respective 

policy networks. 

Creating Policy Network Web-diagram 
• NETDRAW6 Applications: 

• “Tie Strength” indicates the strength of ties 
between actors (thickness of line) 

• “Link-weight” determines the direction of the 
relationship between two connected actors 
(not depicted for clarity) 

• “K-core decomposition” depicts the central 
actors based on color-coding (ROYGBIV) 

Generating Matrix B4 

• Defines the process linking component of 
policy network. 

• Process links are the links between actors in 
charge of one event to actors in charge of the 
next event in chronological order.  

• Actors were listed alphabetically as both rows 
and columns (actor – actor spreadsheet). 

• Cells contain the total number of links from 
Row-actor to Column-actor. 

Matrix B Recoded 

Mercury Study Report, December 1997 
II – Inventory of Anthropogenic Mercury 
Emissions 
III – Fate and Transport of Mercury in the 
Environment 
IV – Assessment of Exposure to Mercury  
V – Health Effects of Mercury and Mercury 

Compounds 
VI – Ecological Assessment for Anthropogenic 
Mercury Emissions 
VII – Characterization of Human Health and 
Wildlife Risks from Mercury Exposure 
VIII – Evaluation of Mercury Control 
Technologies and Costs 

Network 

Non-
Governmental 
Organizations 

Medical 
Associations 

 
U.S. EPA 
Report to 
Congress 

Medical Associations in Core 
• American Lung Association 
• Physicians for Social Responsibility 
 
 
 
 

Medical Associations on Periphery of the Network 
• American Academy of Pediatrics 
• American Medical Association 
• American Public Health Association 
• American Thoracic Society 
 

 

• Fifty-nine actors and 1, 567 total ties within the network 
• Diverse Core 
• Multiple Non-Government Organizations (NGOs) at core, both business and environmental groups 
• Strong directional communication from USEPA to Senate Committee on Environment and Public 

Works, and House Committee on Energy and Commerce 
• Public hearings + Congressional hearings 

• Business Council for Sustainable Energy 
• Earth Justice 
• Environmental Defense Fund 
• National Environmental Trust (Pew Charitable 

Trusts) 
• National Wildlife Federation 

 
 

• Natural Resource Defense Council (NRDC) 
• Sierra Club 
• Union of Concerned Scientists 
• Utility Air Regulatory Group 
• US Public Interest Research Group 
• United Mine Workers of America 

 
 

• House Appropriations Conference Committee requested US EPA Study of Hydraulic Fracturing and 
Its Potential Impact on Drinking Water Resources in 2012. 

• Technical Roundtable convened in December 2013 still comprised solely of energy companies, US 
EPA, and State level organizations with an NRDC representative. 

• Final Study results expected in December 2014 and designated a “Highly Influential Scientific 
Assessment” (HISA). 

Network 

Non-
Governmental 
Organizations 

Medical 
Associations 

 
U.S. EPA 
Report to 
Congress 

 
• None present 

 

• Twenty-two actors and 218 total ties within the network 
• Core resembles “iron-triangle”: Oil and Gas Companies; U.S. Department of Energy; and Senate 

Committee on Energy and Natural Resources 
• Congressional Non-Committee Members and Academic Researchers added to the core of the 

network 
• Few NGOs among actors 
• Only bi-directional interactions, lateral flow of communication between actors 

Environmental NGOs 
• Wilderness Society 
• Trout Unlimited 
• Natural Resources Defense Council (NRDC) 

• Certainty of scientific knowledge influenced what stakeholders were present in 
policy-making on health and environmental hazards.  

• Medical professionals and environmental NGOs refrained from engaging the 
policy-making process when faced with greater uncertainties in scientific 
knowledge.  

• In the case with less scientific certainty we observed more communication from 
university “expert” scientists. 

If fracking fluid contamination is proven at the conclusion of the EPA Study of 
Hydraulic Fracturing and Its Potential Impact on Drinking Water Resources, it will 
merit a renewed look at the fracking case in subsequent years to see whether the 
fracking policy network resembles the stakeholder groups in the mercury case study. 

 

“To understand the policy process scholars must look at actors, interactions between actors, and what promotes inception and fulfillment of an idea.”3 

 

Central Stakeholders 
Peripheral Stakeholders 

K-Core Key: 

The politics involved in United States’ (U.S.) energy security provide an opportunity 
to study the public policy-making process where innovation, infrastructure, human 
health, and environment are intertwined. Under the current Administration, the U.S. 
is maintaining an “all-of-the-above” energy strategy, continuing to utilize domestic 
fossil fuels such as coal and natural gas while investing in renewable energy 
resources like hydro-, wind-, and solar-electric power generation1. 
The U.S. Annual Energy Outlook projects that by 2035 natural gas will surpass coal 
as the nation’s largest source of energy for electricity generation2. We investigated 
the environmental policies focused on contaminants from coal-fired power plants 
and natural gas extraction. 

References: 
1. Council of Economic Advisers. 2014. The All-of-the-above Energy Strategy as a path to sustainable economic growth. Available at: http://www.whitehouse.gov 

[accessed 6-1-2014]. 
2. United States Energy Information Administration. 2014. Annual Energy Outlook 2014 with projections to 2040. Available at: www.eia.gov/forecasts/aeo [accessed 6-1-

2014]. 

3. Smith, K.B. and C.W. Larimer. 2009. The Public Policy Theory Primer. Westview Press. Pp. 256. 
4. Serdult, U. and C. Hirschi (2004) From Process to Structure: Developing a Reliable and Valid Tool for Policy Network Comparison. Swiss Pol. Sci. Rev. 10: 137-155. 
5. Borgatti, S.P., M.G. Everett, and L.C. Freeman (2002) Ucinet 6 for Windows: Software for Social Network Analysis. Harvard, MA: Analytic Technologies. 
6. Borgatti, S.P. (2002) Netdraw Network Visualization. Analytic Technologies: Harvard, MA.).  

Mercury Policy Network Hydraulic Fracturing Policy Network 


	Slide Number 1

