
Abstract 
December 8, 2016 

Title-  “Organizational Characteristics, the Characteristics of Organizational Institutional 

Environments and Texas Oil and Gas Venting and Flaring Practices” 

 This project examines oil lease and gas well venting and flaring practices, the characteristics of 

organizational entities within the oil and gas extraction industry (NAICS 211), and the institutional 

environments of gas wells, oil leases, and  oil and gas extraction establishments operating in Texas 

through the use of multilevel statistical modeling. This project involves the creation of a merged dataset 

made up of restricted Census datasets (i.e., Longitudinal Business Database, Report of Organization, 

Census of Mining, Business Register/Standard Statistical Establishment Listing- Name & Address File, 

Decennial Census, and/or American Community Survey) and user provided datasets (i.e., Texas 

Railroad Commission Datasets, Environmental Protection Agency Greenhouse Gas Report, 

United States Energy Information Administration Natural Gas Interstate and Intrastate Pipelines 

Shapefile, Census TIGER/Line shapefiles, Guidestar, National Center for Charitable Statistics, 

and/or LexisNexis Corporate Affiliations). This project will benefit the Census Bureau in three main 

ways. First of all, by comparing electronically metered oil and gas production volumes collected by the 

Texas Railroad Commission to the volumes reported to the Census of Mining, this project will improve 

Census understanding of the quality of Census of Mining production data (Census Benefit Criterion 5). 

Second, this project will examine the characteristics of establishments that reported oil and gas 

extraction activities to the Texas Railroad Commission that are not identified as oil and gas extraction 

establishments in the Business Register, thus identifying the limitations of the Business Register 

industrial classification schemes (Census Benefit Criterion 8). Finally, the project will create a merged 

dataset made up of restricted Census and user provided data to estimate the relationship between 

venting and flaring practices at Texas onshore oil leases and gas wells, and the organizational 

characteristics and institutional environments of Texas onshore oil leases and gas wells, Texas oil and 

gas extraction establishments, and/or oil and gas extraction establishment ultimate owning firm (Census 

Benefit Criterion 11).  

  



Predominant Purpose Statement (PPS) 
December 8, 2016 

Title-  “Organizational Characteristics, the Characteristics of Organizational Institutional 

Environments and Texas Oil and Gas Venting and Flaring Practices” 

Persons Requiring Special Sworn Status 
 

Researcher 1  Katherine Ann Calle Willyard, Texas A&M University 

Researcher 2  Mary Campbell, Texas A&M University 

Researcher 3  Theresa Morris, Texas A&M University  

Additional research assistants may be added to this project after it commences as needs 

dictate. In accordance with the Census Bureau – IRS Criteria Agreement of June 2012, the 

Census Bureau will notify IRS Statistics of Income of any additions and/or subtractions of 

Special Sworn Status individuals within five business days of the action.   

Duration – 5 years 

Location 

Texas Federal Statistical Research Data Center- College Station, Texas 

Funding 

National Science Foundation Sociology (NSF) Division of Social and Economic Sciences 

(SES) Sociology Doctoral Dissertation Research Improvement (DDRI) Award (NSF 14-

604): under review (NSF Proposal Number 1702683) 

Criteria 

The predominant purpose of this study is to increase the utility of Title 13, Chapter 5 

data of the Census by meeting the criteria below and as described 

Criterion 5: Understanding and/or improving the quality of data produced through a 

Title 13, Chapter 5 survey, census, or estimate 

An important benefit of this research is that it will provide new information that can be 

used to better understand the quality of data produced by the Census of Mining. According to 

Texas Administrative Code, Title 16, Part 1, Chapter 3, Rule 3.27 and Texas Administrative Code, 

Title 16, Part 1, Chapter 3, Rule 3.58, each month, every company responsible for oil and gas 

extraction activities at a gas well or oil lease in Texas is required to submit a production and 



disposition report of gas well/oil lease electronically metered production volumes to the Texas 

Railroad Commission. Furthermore, the Census of Mining requires all oil and gas extraction 

establishments report yearly oil and gas production volumes. Researchers will compare the 

electronically metered production volumes reported to the Texas Railroad Commission to the 

establishment production volumes reported to the Census of Mining to better understand the 

quality of establishment production estimates produced by the Census of Mining. Researchers 

will also identify the establishments that appear as Texas oil and gas operating establishments 

in the Texas Railroad Commission data, but are not within the Census of Mining, and produce 

summary statistics of the types of establishments that reported oil and gas extraction activities 

to the Texas Railroad Commission that did not report to the Census of Mining. By doing so, 

researchers will explain why some establishments that reported oil and gas extraction activities 

to the Texas Railroad Commission are not in the Census of Mining sample frame.  This will help 

the Census better understand the quality of Census of Mining data.  

Criterion 8: Identifying the limitations of, or improving, the underlying 

Business Register, Master Address File, and industrial and geographical 

classification schemes used to collect the data 

The proposed research will also benefit the United States Census Bureau by identifying 

the limitations of and improving the Business Register and the industrial classification schemes 

used to collect the data. Texas Administrative Code requires every company responsible for 

extracting oil and gas in Texas to report production, disposition and updated company 

information. However, by comparing establishment totals, there appears to be a limitation of 

the Business Register industrial classification schemes. To further explain, in 2012, 4,283 unique 

companies responsible for oil and gas extraction activities at Texas onshore oil leases submitted 

production and disposition reports to the Texas Railroad Commission. However, that same year, 

there were only 3,296 unique oil and gas extraction establishments identified in the 2012 

County Business Patterns report based on Business Register data. Researchers will identify the 

establishments that appear as Texas oil and gas extraction establishments in the Texas Railroad 

Commission data but are not classified as oil and gas extraction establishments in the Business 

Register. We will also produce summary statistics of the production totals of establishments 

within different industrial classification schemes. By doing so, researchers will explain why 

some establishments are not classified as oil and gas extraction establishments in the Business 

Register but are identified as being involved in the oil and gas extraction industrial sector by the 

Texas Railroad Commission. This information will help the Census by identifying the limitations 

of the Business Register.    

Criterion 11: Preparing estimates of population and characteristics of 

population as authorized under Title 13, Chapter 5 



Research will yield statistics beyond what is currently available at the Census Bureau by 

conducting multi-level modeling using a matched dataset consisting of user provided datasets 

(i.e., Texas Railroad Commission Datasets, Environmental Protection Agency Greenhouse Gas 

Report, United States Energy Information Administration Natural Gas Interstate and Intrastate 

Pipelines Shapefile, Census TIGER/Line shapefiles, Guidestar, National Center for Charitable 

Statistics,and/or LexisNexis Corporate Affiliations) and restricted Census Bureau datasets (i.e., 

Longitudinal Business Database, Report of Organization, Census of Mining, Business 

Register/Standard Statistical Establishment Listing- Name & Address File, Decennial Census, 

and/or the American Community Survey). It will benefit the Census Bureau by preparing 

estimates of the population and characteristics of the population as authorized under Title 13, 

Chapter 5 by addressing how firm-level, establishment-level, and/or gas well/oil lease-level 

factors relate to the oil and gas extraction sector venting and flaring practices. This project can 

be broken down to three research questions.  

The first research question is the following: How much does oil lease/gas well venting 

and flaring practices differ because of variations of gas well/oil lease, and oil and gas extraction 

establishment organizational characteristics? This is important because analyzing the 

relationship between organizational characteristics and venting and flaring practices can yield 

new findings about which types of organizations vent or flare gas rather than use green 

completion equipment to bring extracted gas to the market. Researchers will produce 

coefficient estimates and cross tabulations that will produce better information about Texas oil 

and gas extraction establishments. 

The second research question is the following: How much does an oil lease/gas well 

venting and flaring rate differ because of variations of the characteristics of the oil lease/gas 

well’s surrounding community? Environmental justice research suggests socially vulnerable 

communities are more likely to live next to high polluting facilities, as they have less power to 

resist exposure. However, research that focuses on the characteristics of plants demonstrates, 

when controlling for organizational characteristics, social vulnerability characteristics of 

surrounding communities are not significant factors predicting establishment pollution 

emission rates. FSRDC research reveals, when controlling for organizational and political-legal 

characteristics, while some community characteristics, like homeownership rate and per capita 

income, affect an establishment’s pollution abatement costs, others, like race and ethnicity, do 

not. In order to quantify the relationship between community characteristics and oil and gas 

venting and flaring practices, outputs such as cross tabulations and coefficient estimates will be 

produced, thus adding to knowledge that can be gained from Census data.   

The third and final research question is the following: How much does an 

establishment’s oil lease or gas well venting and flaring rate differ because of differences in the 



legal embeddedness of establishments and oil leases/gas wells? Previous research suggests 

organizations with low levels of legal embeddedness pollute at a higher rate. By analyzing the 

relationship between the legal embeddedness of establishments and gas wells/oil leases and 

venting and flaring practices, researchers will provide new insights into the way institutional 

environment relates to the behavior of businesses involved in the oil and gas extraction 

industry. From this analysis, the researchers will produce output such as cross tabulations and 

coefficient estimates that will increase the knowledge gained from Census Bureau data.  

Requested Datasets 

FTI Datasets 

Only the following Federal Tax Return Information (FTI) items from the following files 

will be needed by the researchers to conduct this project: 

Standard Statistical Establishment Listing- Name & Address File (SSL-NA), 2002-2013, 

2014-2017 if available 

FTI   Description 

ADD  Mailing Address 

CFN  Census File Number (Contains EIN) 

COU  County 

EIN  Employer Identification Number 

IND  Industrial Classification 

LFO  Legal Form of Organization 

NM  Business Name 

ST  State 

SW  Salary and Wages 

ZIP  Zip Code 

Longitudinal Business Database (LBD), 2002-2013, 2014-2017 if available 
FTI   Description 

ADD  Mailing Address 

CFN  Census File Number (Contains EIN) 

COU  County 

EIN  Employer Identification Number 

IND  Industrial Classification 

LFO  Legal Form of Organization 

NM  Business Name 

ST  State 

SW  Salary and Wages 



ZIP  Zip Code 

Census of Mining (CMI), 2002-2012, 2017 if available  

 

FTI  Description 

APAY  Annual Payroll (IRS Payroll) 

CFN  Census File Number (includes EIN) 

COU  County 

EIN  Employer Identification Number 

IND  Industrial Classification 

LFO  Legal Form of Organization 

SSR  Shipments/Sales/Receipts (IRS Receipts) 

ST  State 

TE  Total Employment 

Company Organization Survey (COS), 2002-2013, 2014-2017 if available 

 

FTI  Description 

EIN  Employer Identification Number 

TE  Total Employment 

SW  Salary and Wages (IRS Payroll) 

ST  State or FIPS State Code 

ZIP  Zip Code 

RECEIPTS Receipts 

ASSETS  For EINs = Total Assets 

NAICS  After 2001 North American Industrial Classification Code 

CITY  City 

Census Bureau Datasets 

• Longitudinal Business Database (LBD): 2002-2013, 2014-2017 if available 

• Report of Organization (COS): 2002-2013, 2014-2017 if available 

• Census of Mining (CMI): 2002-2012, 2017 if available 

• Business Register/Standard Statistical Establishment Listing- Name & Address File (SSL-

NA): 2002-2013, 2014-2017 if available 

• Decennial Census (DC): 2010 

• American Community Survey (ACS): 2002-2014, 2015-2017 if available 

User Provided Datasets 

• Texas Railroad Commission Datasets, 2002-2017 

• Environmental Protection Agency Greenhouse Gas Report, 2002-2017 



• United States Energy Information Administration Natural Gas Interstate and Intrastate 

Pipelines Shapefile, 2002-2017 

• Census TIGER/Line shapefiles, 2002-2017 

• Guidestar, 2002-2017 

• National Center for Charitable Statistics, 2002-2017 

• LexisNexis Corporate Affiliations, 2002-2017 

Need and Use of FTI 
The following table groups the datasets by each FTI related field and its description. 

Both the need for FTI and how the FTI will be used in the project is described below each field 

FTI  Datasets with FTI  Description 

ADD  SSL-NA , LBD   Mailing Address 

This field will be used to match operating establishment public data with restricted data. 

APAY  CMI    Annual Payroll (IRS Payroll) 

This field will be used as a predictor variable. 

ASSETS COS    For EINs= Total Assets 

This field will be used as a predictor variable. 

CFN  SSL-NA, CMI, LBD  Census File Number 

This field will be used to link establishments across datasets, such as the SSL-NA and CMI.  

CITY  COS    City 

This field will be used to match operating establishment public data with restricted data. 

COU  SSL-NA, CMI, LBD  County 

This field will be used to confirm the location of an entity. 

EIN  SSL-NA, CMI, COS, LBD Employer Identification Number 

This field will be used to match SSEL/Business Register data with the Census of Mining and 

Report of Organization data. 

IND  SSL-NA, CMI, LBD  Industrial Classification 

This field is used for identifying establishments of the same industry. 

LFO  SSL-NA, CMI, LBD  Legal Form of Organization 

This field will be used as a statistical control. 

NAICS COS     After 2001 North American Industrial 



Classification Code 

This field is used for identifying establishments of the same industrial classification. 

NM  SSL-NA , LBD   Business Name 

This field will be used to match operating establishment public data with restricted data. 

RECEIPTS COS    Receipts 

This field will be used as a predictor variable. 

SSR  CMI    Shipments/Sales/Receipts (IRS Receipts) 

This field will be used as predictor variables. 

ST  SSL-NA, CMI, COS, LBD State 

This field will be used to match operating establishment public data with restricted data. 

Furthermore, it will be used as a predictor variable. 

SW  SSL-NA, COS, LBD  Salary and Wages 

This field will be used as a predictor variable.  

TE  CMI, COS, LBD   Total Employment 

This field will be used as a predictor variable. 

ZIP  SSL-NA, COS, LBD  Zip Code 

This field will be used to match operating establishment public data with restricted data. 

Project Completion 
The researcher(s) will provide the Census Bureau with annual progress reports on this 

multi-year project. After this project is completed, the researcher(s) will produce a CES Working 

Paper and related research papers for conference presentation and/or journal publication. They 

will also produce a CES technical memorandum summarizing the key findings pertinent to 

Census Bureau Title 13, Chapter 5 programs. In addition, the researcher(s) will produce a Post 

Project Certification (PPC) summarizing whether and how the criteria described in the project 

proposal’s Predominant Purpose Statement (PPS), as well as any others, were or were not met.   

Project Timeline 
The proposed duration of the project is 5 years.  

 

 Year 

Task 1 2 3 4 5 



Merge public data with restricted data X X    

Submit annual report to CES X X X X X 

Complete data management  X X   

Conduct analysis for 2-level HLM w/ limited restricted variables  
(i.e. dissertation analysis) 

 X    

Assess goodness of fit, quality of estimates for 2-level HLM   X    

Submit first request for disclosure  X    

Complete dissertation  X    

Draft paper 1 for 2-level HLM w/ restricted community data  X X   

Revise draft paper 1 to address referee reports from journals   X X  

Conduct analysis for complete 2-level HLM   X   

Assess goodness of fit, quality of estimates for complete 2-level HLM   X   

Draft paper 2 for complete 2-level HLM estimates   X X  

Revise draft paper 2 to address referee reports from journals    X X 

Conduct analysis for complete 3-level HLM   X   

Assess goodness of fit, quality of estimates for complete 3-level HLM   X   

Draft paper 3 for complete 3-level HLM   X X  

Revise paper 3 of HLM estimates to address referee reports from journals    X X 

Examine the differences between Texas Railroad Commission and Census 
of Mining production estimates (i.e., complete benefit 5) 

   X  

Examine the industrial classification schemes of establishments that 
reported oil and gas extraction activities to the Texas Railroad Commission 
(i.e. complete benefit 8) 

   X  

Produce final estimates of the effect of organizational characteristics and 
the characteristics of the organization’s institutional environment on 
Texas onshore oil and gas venting and flaring practices (i.e. complete 
benefit 11) 

    X 

Complete explanation of how the project met Title 13 Chapter 5 
requirements 

    X 

Complete CES working paper     X 

Complete Post-Project Certification and submit to CES     X 

 

  



Organizational Characteristics, the 
Characteristics of Organizational 
Institutional Environments and Texas Oil 
and Gas Venting and Flaring Practices 

 

RDC Proposal Section:  Project Description 
Date:    December 8, 2016 
Primary Investigator:   Katherine Ann Calle Willyard, Texas A&M University 
Co-Investigator(s):   Dr. Theresa Morris, Texas A&M University 

Dr. Mary Campbell, Texas A&M University 

1. Introduction 
 

The proposed research project seeks to improve the quality of the Census of Mining 

produced through a Title 13, Chapter 5 survey (Census Benefit Criterion 5), and the Business 

Register, master Address File, and industrial and geographic classification schemes used to 

collect data (Census Benefit Criterion 8). Furthermore, this project will prepare estimates of the 

organizational characteristics and the characteristics of organizational institutional 

environments related to venting (i.e., leaking or releasing natural gas into the atmosphere) and 

flaring (i.e., burning natural gas into the atmosphere) practices in the Texas onshore oil and gas 

extraction (NAICS 211) sector (Census Benefit Criterion 11). Specifically, the overall objective of 

this project is to enhance the utility and knowledge of Census data by (1) comparing Texas 

Railroad Commission oil and gas extraction establishment (NAICS 211) productivity data with 

restricted establishment data from the Census of Mining, (2) examining the characteristics of 

establishments identified as oil and gas extraction companies by the Texas Railroad Commission 

that are not classified as oil and gas extraction companies in the Business Register, and (3) 

quantifying the relationship between gas well/oil lease and oil and gas extraction establishment 

organizational characteristics and the characteristics of the organization’s institutional 

environment, and Texas onshore oil and gas venting and flaring practices using multilevel 

modeling. 

 This project will involve bringing in a created dataset which includes public gas well, oil 

lease, and establishment-level data from the Texas Railroad Commission, GuideStar, the 

National Center for Charitable Statistics, the Environmental Protection Agency Greenhouse Gas 



Report, United States Energy Information Administration Natural Gas Interstate and Intrastate 

Pipeline Shapefile, Census TIGER/Line Shapefiles, and/or Lexis Nexis Corporate Affiliations and 

accessing restricted microdata files of the 2002-2017 Report of Organization, 2002-2017 Census 

of Mining, 2002-2017 Business Register/SSEL (NAICS 211), 2002-2017 Longitudinal Business 

Database, 2010 Decennial Census, and 2002-2017 American Community Surveys1.  

There are two main reasons why this project requires access to Federal Statistical 

Research Data Center (FSRDC) restricted data. First of all, publically-available economic 

information regarding individual oil and gas extraction (NAICS 211) establishments is only 

available at the county-level. However, our study requires oil and gas extraction establishment-

level data. Second, restricted community microdata available at a FSRDC will provide access to 

smaller geographical units with a wider range of variables. Since this project will be examining 

the characteristics of residents living within a short distance from the place where production 

occurs, restricted block or block group community data from the American Community Survey 

or Decennial Census is necessary. In short, restricted microdata is needed for more precise 

measurements of the characteristics of residential communities where most Texas oil and gas 

venting and flaring practices occur and the organizational and economic characteristics of oil 

and gas extraction establishments2 and owning firms3 responsible for venting and flaring more 

natural gas.  

Understanding the relationship between organizational characteristics and the 

characteristics of the organization’s institutional environment and Texas oil and gas venting and 

flaring practices is important because Texas is the state where a large portion of the nation’s 

natural gas production occurs. Texas produces more natural gas than any other state, 

accounting for nearly 30% of the entire nation’s natural gas withdrawals (EIA 2016). Since 

venting and flaring wastes a valuable natural resource (i.e., natural gas), estimates of the 

relationship between Texas oil and gas extraction establishment organizational characteristics 

and the characteristics of an organization’s institutional environment and venting and flaring 

practices are critical United States productivity statistics. 

                                                           
1 More information on the variables to be used from each dataset is listed in Appendix A. 

2 According to the Census, oil and gas extraction establishments represent the oil and gas field activities 

in one state or offshore area operated by the reporting company. According to the Texas Railroad 

Commission, an operating company represents the oil and gas field activities within Texas operated by 

the reporting company. In short, a Census oil and gas extraction establishment in Texas is considered an 

operating company by the Texas Railroad Commission. 

3According to the Census, a firm is an organization with owning control of one or more establishments in 

the United States.  
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2. Methodology 

 

We will use hierarchical linear modeling (HLM) to examine the relationship between 

organizational characteristics and the characteristics of an organization’s institutional 

environment and Texas oil and gas venting and flaring practices in the oil and gas extraction 

industry (NAICS 211) during a particular period of time, such as 20124. Statistical output will 

primarily be in the form of regression coefficients and standard errors from multilevel 

regression. 

The oil and gas extraction industry is organized different than most economic sectors. 

Natural gas and oil are extracted from a well5 on a lease6 operated by a company (i.e., 

operating company) whose headquarters is typically at a separate physical location than the 

producing well, and can be directly responsible for oil and gas extraction activities in one or 

more states. Texas gas wells/oil leases can be operated by single-unit establishments (See 

Figure 1), multi-unit enterprises organized as independent companies, meaning they are firms 

that do not own more than 50% of another company’s stock and more than 50% of their own 

stock is not owned by another corporation (See Figure 2), or multi-unit enterprises (i.e., firms), 

adopting the multilayer subsidiary form (See Figure 3). When structured as a multilayer 

subsidiary organization, an operating company can be either a subsidiary or an ultimate parent 

company. A subsidiary, which can also be a parent company of another subsidiary, is a legally 

independent corporation with more than 50% of its stock owned by another company. The 

ultimate parent company is the top company within a corporate hierarchy (i.e., firm), which 

owns one or more subsidiaries. Our analysis will take place at the firm, establishment, and/or 

gas well/oil lease-level.  

                                                           
4 We plan to employ a cross-sectional research design using single years of data, such as 2012, 2007, or 

2002. However, we may account for year variation and employ a longitudinal research design, especially 

if the matched sample size is small for a single year. 

5 A well is a geographic point within a Census block drilled for the purpose of extracting petroleum crude 

oil and natural gas. The difference between a gas and an oil well is the amount of raw gas that is 

produced in comparison to crude oil. According to Texas Natural Resources Code Sec. 86.002, a gas well 

produces 100 thousand cubic feet (mcf) of natural gas per every barrel of crude oil; those that produce 

less than 100 mcf of natural gas per every barrel of crude oil are considered oil wells (Wilson 1977). 

6 A lease is one or more geographic points within one or more clusters of contiguous Census blocks 

where petroleum crude oil and natural gas is extracted. 
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At the lower level, we will differentiate between oil lease venting and flaring practices 

and gas well venting and flaring practices by creating separate hierarchical linear models 

(HLMs)7. For example, one model will quantify the relationship between Texas gas extraction 

establishment organizational characteristics and the characteristics of the organization's 

institutional environment and gas well venting and flaring rates in 2012. For 2012, this 3-level8 

HLM will include approximately 8,122 cases (i.e. Texas gas wells9) at the first level of the model. 

There will be around 2,375 cases (i.e. Texas gas extraction establishments10) at the second level 

of the model. The approximate number of cases at the third level (i.e., firms with ownership 

control of Texas gas extraction establishments) has not yet been determined. Another model 

will quantify the relationship between Texas oil extraction establishment organizational 

characteristics and the characteristics of the organization’s institutional environment and Texas 

oil lease venting and flaring practices in 2012. For 2012, this 3-level HLM will include around 

51,885 cases (i.e. oil leases11) at the first level of the model. The HLM will include approximately 

2,647 cases (i.e. oil and gas extraction establishments12) at the second level of the model. We 

are still determining the approximate number of cases at the third level (i.e., firms with 

ownership control of Texas oil extraction establishments).  

Hypothesis 

According to organizational political economy of the environment theory (Prechel 2015), 

organizational decisions to pollute are related to the internal characteristics of organizations, as 

well as their surrounding institutional environments. Drawing from organizational, political 

economy and environmental sociology literature, this project will test several hypothesis: (H1) 

Organizational characteristics, such as corporate structure, production size, complexity, age, 

                                                           
7 Whereas Texas gas well extraction and disposition is reported at the gas well-level, Texas oil extraction 

and disposition is reported at the lease-level.  

8 We will also consider the use of a 2-level HLM and the possible use of statistical weights to control for 

level three (i.e., firm) embeddedness.  

9 Drawing from the Texas Railroad Commission Monthly Production Data, operating establishments 

reported gas production and disposition at 8,122 unique gas wells in 2012.  

10 In 2012, 2,375 unique operating establishments reported gas well production and disposition to the 

Texas Railroad Commission.  

11 Drawing from the Texas Railroad Commission monthly production data, oil extraction establishments 

reported oil production and disposition at 51,885 unique Texas oil leases in 2012.  

12 In 2012, 4,283 unique oil extraction establishments reported oil lease production and disposition to 

the Texas Railroad Commission.  



operational efficiency and contract work, are related to oil lease/gas well venting and flaring 

practices, and (H2) The characteristics of an organization’s institutional environment, such as 

community demographics, organizational capacity, and legal embeddedness are related to oil 

lease/gas well venting and flaring practices. See Appendix B for a more complete list of 

hypotheses.  

Analysis 

We will test our hypotheses and produce coefficient estimates regarding the 

relationship between organizational characteristics and the characteristics of organizational 

institutional environments and Texas oil and gas venting and flaring practices using HLM 

(Census Benefit Criterion 11). HLM assumes linearity, normality, homoscedasticity and 

independence of the residuals at the different levels (Raudenbush and Bryk 2002)13. A HLM is 

ideal for this project because it is able to account for the embeddedness of oil leases/gas wells 

within oil and gas extraction establishments and owning firms. Furthermore, the maximum 

likelihood estimates of a multilevel model are desirable because estimates are consistent, 

normally distributed and their standard errors are smaller than other methods (Singer and 

Willett 2003). We will draw from the two or three-level HLM equations laid out by Raudenbush 

et al. (2000): 

Level One: Oil Lease/Gas Well-level 

Υijk =  π0jk + ∑ π𝑝𝑗𝑘𝑎𝑝𝑖𝑗𝑘+ 𝑒𝑖𝑗𝑘
𝑃

𝑝=1
  

where Υij is the oil lease/gas well flaring and venting practices. πpjk (p=0,1,…,P) are the level-one 

intercept and coefficients, 𝑎 pijk is level-one predictor p for oil lease/gas well i in direct owning 

company Texas oil and gas extraction establishment j, and firm k. eijk is the level-one random 

effect; and σ2 is the variance of eijk , (i.e., the level-one variance). It is assumed that the random 

term eijk ~ N(0,σ2). 

Level Two: Oil and Gas Extraction Establishment-level 

Each level-one coefficient can be modeled at level-two in one of the three following ways:  

1. Fixed Level-One Coefficient, Modeled at Level-Two 

πpjk =  βp0k  

2. Non-Randomly Varying Level-One Coefficient, Modeled at Level-Two 

πpjk =  βp0k + ∑ βpqk𝑋𝑞𝑗𝑘
𝑄𝑝

𝑞=1
 

                                                           
13 Variables may be transformed to better meet model assumptions.  
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3. Randomly Varying Level-One Coefficient, Modeled at Level-Two 

πpjk =  βp0k + rpjk 

 or a level-one coefficient with both non-random and random: 

πpjk =  βp0k + ∑ βpqk𝑋𝑞𝑗𝑘+ 𝑟𝑝𝑗𝑘
𝑄𝑝

𝑞=1
  

where πpjk is the slope for the relationship in direct owning company Texas oil and gas 

extraction establishment j between the oil lease/gas well-level predictor q and the dependent 

variable (i.e., oil lease/gas well flaring and venting practices). βp0k is the level-two intercept, βpqk 

(q=1,…,Qp) are the level-two coefficients, Xqkj is level-two predictor q for direct owning company 

Texas oil and gas extraction establishment j in firm k. rpjk is the level-two random effect. It is 

assumed that, for each direct owning company Texas oil and gas extraction establishment j, the 

vector (r0jk, r1jk,…,rPjk) is distributed as multivariate normal where each element rPjk has a mean 

of zero and Var (rpjk)=τπpp. τπpp represents the level-two variance matrix. For any pair of random 

effects p and ǇΩ, Cov (rpjk, rp’jk) = τπpp’. τπpp’ represents the covariance components of the 

equation. The level-two variance and covariance components are collected into a dispersion 

matrix, T, whose maximum dimension is (P + 1) × (P +1). We will determine how to best model 

the level-one coefficients by executing theory-driven analysis and evaluating the fit of models. 

We will employ centering as appropriate. 

Level Three: Firm-level 

Each level-two coefficient can be modeled at level-three in one of the three following ways:  

1. Fixed Level-Two Coefficient, Modeled at Level-Three 

βpqk =  γpq0  

2. Non-Randomly Varying Level-Two Coefficient, Modeled at Level-Three 

βpqk =  γpq0 + ∑ γpqs𝑊𝑠𝑘
𝑆𝑝𝑞

𝑠=1
 

3. Randomly Varying Level-Two Coefficient, Modeled at Level-Three 

βpqk =  γpq0 + upqk 

 or a level-two coefficient with both non-random and random variation: 

βpqk =  γpq0 + ∑ γpqs𝑊𝑠𝑘+ 𝑢𝑝𝑞𝑘
𝑆𝑝𝑞

𝑠=1
  



where βpqk is the level-two coefficient. γpq0 is the level-three intercept, γpqs (s=1,…,Spq) are the 

level-three coefficients, Wsk is level-three predictor s for firm k. upqk is the level-three random 

effect. It is assumed that, for each firm k, the vector of level-three random effects is distributed 

as multivariate normal where each element has a mean of zero and covariance matrix Tβ, 

whose maximum dimension is∑ (𝑄𝑝+ 1)
𝑝

𝑝=0
 × ∑ (𝑄𝑝+ 1)

𝑝

𝑝=0
. We will determine how to 

best model the level-two coefficients by executing theory-driven analysis and evaluating the fit 

of models. We will employ centering as appropriate.  

Our analysis will produce coefficient estimates that will create new knowledge at the 

Census about the characteristics of oil and gas extraction establishments responsible for most 

of the venting and flaring practices at Texas onshore oil leases and gas wells, and the 

characteristics of the residential population most affected (Census Benefit Criterion 11).  

3. Data 

 

3.1. Census Provided Data 

Longitudinal Business Database (LBD) 

• Years: 2002-2013, 2014-2017 if available 

• Variables: census file number, survival id, activity code, naics, best naics, first year 

establishment is observed, year, lbd number, reported annual payroll, ssel record 

number, single-multi unit identifier, state fips code, type of operation code, year, zip 

code, legal form of organization 

• Reason: Restricted-access Longitudinal Business Database data is necessary to examine 

the relationship between organizational age and oil and gas flaring and venting 

practices. Organizational age is not publicly available at the establishment-level. We will 

request access to the restricted version of the Longitudinal Business Database in order 

to obtain the establishment-level micro data necessary to conduct our analysis.  

Report of Organization (COS) 

• Years: 2002-2013, 2014-2017 if available 

• Variables: census file number, survival id, employer identification number, name, 

address, city, state, zip code, domestic ownership or control, owning company name, 

owning company EIN, owning company home office address, owning company city, 

owning company state, owning company zip code, percent voting stock held by owning 

company, foreign ownership or control, name of foreign beneficial owner, home of 

foreign owner office address, city of foreign owner, country of foreign owner, percent 

foreign ownership, foreign affiliates, performance of research and development, 



research and development expenses were more than 3 million, employees from a 

professional employer organization, operating revenues, net sales, company has foreign 

subsidiaries, line 1 reports include inter-company sales by , inter-company sales by 

company’s domestic operations to foreign subsidiaries, royalties and license fees, 

revenues from royalties and license fees, revenues from royalties associated with 

technological or industrial processes, revenues from royalties associated with software, 

other revenues from royalties and license fees, manufacturing activities, name of person 

to contact regarding this report 

• Reason: Restricted-access Report of Organization data is necessary to examine the 

relationship between organizational structure and oil and gas flaring and venting 

practices. Publically-available information regarding the Report of Organization is only 

available at the county-level. We will request access to the restricted version of the 

Report of Organization in order to obtain the firm-level micro data necessary to conduct 

our analysis.  

Census of Mining (CMI) 

• Years: 2002-2012, 2017 if available 

• Variables: census file number, survival id, employer identification number, name, 

mailing address, physical address, city, state, location, operational status, months in 

operation, sales, shipments, receipts or revenues, employment, payroll, inventories, 

inventories by valuation method, capital expenditures, rental payments, mineral 

property expenses, selected expenses, detailed cost of materials, parts and supplies, 

fuels used, detail of sales, special inquiries, contact person 

• Reason: Restricted-access Census of Mining data is necessary because publically 

available information is only available at the county-level. The restricted Census of 

Mining dataset is necessary to measure the relationship between venting and flaring 

practices and establishment characteristics which are not publically available, such as 

details of sales, receipts, inventories, expenditures, and detailed cost of materials, parts 

and supplies.  

Business Register/Standard Statistical Establishment Listing- Name & Address File (SSL-NA) 

• Years: 2002-2013, 2014-2017 if available 

• Variables: census file number, survival id, employer identification number, primary 

name, secondary name, address, city, state, location, owning company id, lbd number, 

reported annual payroll, ssel record number, type of operation code, year, zip code, 

legal form of organization 

• Reason: Establishment-level micro data is only available to qualified researchers with 

approved projects at FSRDCs. The Business Register/SSEL is necessary to link 



establishment and firm data and measure various firm-level characteristics, such as 

complexity.  

Decennial Census (DC) 

• Years: 2010 

• Variables: census block id, allocation of population, allocation of race, allocation of 

Hispanic or latino origin, allocation of sex, allocation of age 

• Reason: Whereas the publically available Decennial Census provides micro-level 

community data at the block group-level, the restricted access Decennial Census data 

provides community data at the block-level. As such, the restricted access Decennial 

Census dataset provides a more precise measurement for comparing population 

characteristics at small distances. Since the proposed research will be examining the 

characteristics of residents within a small distance from the wells within a lease, the 

restricted access Decennial Census is the ideal dataset. However, since the 2010 

Decennial Census is only a short form with limited variables, we are also requesting the 

American Community Survey (see below). 

American Community Survey (ACS) 

• Years: 2002-2014, 2015-2017 if available 

• Variables: census block id, population in occupied households, poverty status of 

household, housing unit value, vacant housing units, population ability to speak English, 

population age, population citizenship status, population disability status, population 

class of worker, population educational attainment, population employment status, 

foreign-born population, Hispanic or latino origin, income in the past 12 months, 

industry, occupation, race 

• Reason: The American Community Survey includes much of the same information as the 

Decennial Census prior to 2010. However, because the 2010 short form Census does not 

include many of the variables located in the American Community Survey, we are also 

requesting the American Community Survey. In order to create a larger sample and 

meet disclosure requirements, we will likely use the five year population sample. 

Whereas the publically available American Community Survey provides micro-level 

community data at the tract or block group-level, the restricted access American 

Community Survey data provides community data at the block-level. As such, the 

restricted access American Community Survey dataset provides a more precise 

measurement for comparing population characteristics at small distances. Since the 

proposed research will be examining the characteristics of residents living within a short 

distance from the wells within a lease, the restricted access American Community 

Survey is the ideal dataset. 



3.2. Researcher Provided Data 

Public Datasets 

• Texas Railroad Commission Datasets, 2002-2017 

• Environmental Protection Agency Greenhouse Gas Report, 2002-2017 

• United States Energy Information Administration Natural Gas Interstate and Intrastate 

Pipelines Shapefile, 2002-2017 

• Census TIGER/Line shapefiles, 2002-2017 

• Guidestar, 2002-2017 

• National Center for Charitable Statistics, 2002-2017 

• LexisNexis Corporate Affiliations, 2002-2017 

3.3. Data Linkages and Justification 

We will merge public datasets using Texas Railroad Commission establishment operator 

identification number, operator name, operator address, gas well numbers, county codes, oil 

district and lease numbers, and a geographic information system (GIS). A portion of this work 

has already been completed. We have already collected the Texas Railroad Commission public 

data, extracted them as .csv files, conducted procedures to verify no public data was lost in this 

process, compared calculated gas well/oil lease yearly and monthly oil, gas, condensate, and 

casinghead state production totals with released state estimates14, and merged various Texas 

Railroad Commission datasets. We are currently building our GIS. 

 Prior to bringing the public data into a FSRDC, we will finish merging public data through 

the creation of a GIS and the use of ArcGIS’s overlay, buffer, and near tools15. One key step of 

this process is to use the Texas Railroad Commission and Census TIGER/Line shapefiles to create 

a list for each gas well/ oil lease of the Census block ID’s for Census blocks or block groups 

                                                           
14 The calculated sum of Texas gas well/oil lease oil, gas, condensate, and casinghead gas production 

volumes from Texas Railroad Commission records are all within 0.1% of released state production 

volume totals. 

15Since FSRDCs do not have ArcGIS, we will complete all ArcGIS work outside of the FSRDC using public 

data prior to bringing the data into the FSRDC computing environment. This includes: (1) mapping 

Census TIGER/Line shapefiles and Texas gas wells/oil leases, (2) drawing a buffer within a particular 

distance (like one mile) of Texas gas wells/oil leases, and (3) using overlay tools to determine the blocks 

or block groups whose boundary or centroid is within a particular distance of the gas wells/oil leases, 

perhaps accounting for wind patterns using United States Geological Survey and National Oceanic and 

Atmospheric Administration data.  



whose boundary or centroid is within a particular distance (like one mile16) of the oil lease/gas 

well using ArcGIS’s buffer and overlay tools. In order to accomplish this task, we will use a 

geographic proximity method, like the centroid containment method employed by Mohai and 

Saha (2006). We will also calculate the geographic land area, in square miles, of the Census 

blocks or block groups whose centroid is within a particular distance (like one mile) of the oil 

lease/ gas well. This information will be used to quantify the demographics of communities 

within a particular proximity to an oil lease/ gas well using restricted data (described in last 

paragraph of this section).  

 We will merge the public dataset to the restricted FSRDC data at two levels: (1) the oil 

and gas extraction establishment-level, and (2) the block or block group-level. Linking public 

Texas Railroad Commission data to Census Bureau data will enhance the utility of current 

Census data in three key ways. First, it provides the capacity to analyze the differences between 

the Texas Railroad Commission oil and gas extraction business establishment data and the 

Business Register/SSEL oil and gas extraction establishment data (Census Benefit Criterion 8). 

We will identify limitations of the Business Register, Master Address File, and industrial and 

geographical classification schemes used to collect the data by analyzing the industrial 

classifications of establishments identified by the Texas Railroad Commission as an oil and gas 

extraction business (Census Benefit Criterion 8). Second, connecting Texas Railroad Commission 

data with the Census of Mining at the establishment-level allows us to compare establishment 

oil and gas production estimates (Census Benefit Criterion 5). This will help Census better 

understand the quality of a critical measure of the productivity of oil and gas extraction 

establishments. Finally, by linking the Texas Railroad Commission data to restricted Census 

community data at the block or block group level, we will be able to obtain knowledge about 

the characteristics of communities surrounding Texas oil and gas production operations which 

is not possible to obtain using current Census data, as the Census identifies oil and gas 

production activities at the level of the organization’s operations within a state. However, Texas 

Railroad Commission data identifies oil and gas production activities at the level of the 

organization’s operations at a gas well or oil lease (i.e., a lower level of geography describing 

where production activities occur). As such, by linking Texas Railroad Commission data with 

Census data, we will produce better information about Texas oil and gas extraction 

establishments, and the communities in which they are embedded. 

At the establishment-level, we will merge the external public data with the Business 

Register/SSEL using a technique similar to Brown and Earle (2013) to match establishments 

using the company name, industry and location. If a complete match is not obtained, we will 

                                                           
16 We plan to use the distance of 1 mile. We may test other distances and use them, if they pass 

disclosure requirements.  



employ statistical tests, like a t-test of mean difference, to determine if the partially matched 

sample includes data missing completely at random, missing at random, or missing not at 

random (Little and Rubin 2002). In accordance, when conducting analysis we will employ 

statistical techniques, like deleting observations with missing data, or maximum likelihood 

estimation. Previous research conducted in a FSRDC employing similar methods to match 

external data to the SSEL using establishment name and location have a matching rate of 

around 30% (Basker 2012). Considering external data consists of a sample of 2,375-2,647 oil 

and gas extraction establishments, even with a low matching rate, we will have a large enough 

sample size to conduct our analysis.  

Upon matching the external dataset with the SSEL, using the establishment Census File 

Number we will merge it with the Census of Mining and the Longitudinal Business Database 

using the Employer Identification Number and Census File Number. We will identify the 

establishments that reported oil and gas production and disposition to the Texas Railroad 

Commission are not classified as an oil and gas extraction establishments in the Business 

Register, and the industry classifications of these companies (Census Benefit Criterion 8). We 

will also compare Texas Railroad Commission and Census of Mining production estimates 

(Census Benefit Criterion 5). Finally, using the establishment’s owning firm Census File Number, 

we will merge the data with the Report of Organization and Longitudinal Business Database at 

the firm-level.  

At the block or block group-level, using the list of Census block ID’s within a particular 

distance (like one mile) of the oil lease/gas well (review the second paragraph of this section for 

information regarding how this list will be obtained using a GIS), we will merge the public gas 

well/oil lease and establishment data with the restricted community data to enhance the 

current information collected by the Census Bureau.  

Software 

• SAS 

• Stata 

Census Benefits 

Criterion 5: Understanding and/or improving the quality of data produced 

through a Title 13, Chapter 5 survey, census, or estimate 

 We will find the difference between estimates of establishment oil and gas production 

totals produced through the Census of Mining to estimates of establishment oil and gas 

production totals produced through Texas Railroad Commission records. We will also produce 



summary statistics of the types of establishments that reported oil and gas production to the 

Texas Railroad Commission that did not report to the Census of Mining.  

Criterion 8: Identifying the limitations of, or improving, the underlying 

Business Register, Master Address File, and industrial and geographical 

classification schemes used to collect the data 

 We will identify the establishments that reported oil and gas extraction activities to the 

Texas Railroad Commission and produce summary statistics of their industrial classification 

schemes and the production totals of establishments within different industrial classification 

schemes.  

Criterion 11: Preparing estimates of population and characteristics of 

population as authorized under Title 13, Chapter 5 

We will produce estimates of the relationship between the venting and flaring practices 

of Texas gas wells/oil leases, and the organizational and institutional characteristics of oil and 

gas extraction establishments, gas wells, oil leases, and/or oil and gas extraction establishment 

owning firms.  

4. Project Output and Disclosure Risk 

 
We expect statistical output to be mainly in the form of regression coefficients and 

standard errors from multilevel regression and other techniques if necessary. We will also 

request summary information such as means and standard deviations of the variables used in 

our analysis. We do not anticipate any issues related to disclosure and we will follow all 

disclosure procedures for producing supporting statistics. We will work with the Center for 

Economic Studies to minimize disclosure risk and ensure all outputs meet disclosure 

requirements.  

 Results will be used for part of the PI’s doctoral dissertation17, academic publications 

and conference presentations. We will also submit a working paper to the CES Working Paper 

Series. This project will produce technical memorandum of findings that describes how it meets 

Title 13: Chapter 5 requirements. We understand it is customary for these research papers to 

also appear in other paper series. 

                                                           
17 The PI’s doctoral dissertation will be a 2-level HLM at the gas well and establishment-level with a few 

variables using restricted federal data (i.e., community income, poverty rate, house values, and race). 

However, we have developed a plan for her to graduate without using restricted data, and will complete 

the project after her graduation, if necessary. We will be analyzing other restricted variables as part of 

her post-graduation research. 



5. Project Duration and Funding Source 

 
Project Duration: 5 years 

 Year 

Task 1 2 3 4 5 

Merge public data with restricted data X X    

Submit annual report to CES X X X X X 

Complete data management  X X   

Conduct analysis for 2-level HLM w/ limited restricted variables  
(i.e. dissertation analysis) 

 X    

Assess goodness of fit, quality of estimates for 2-level HLM   X    

Submit first request for disclosure  X    

Complete dissertation  X    

Draft paper 1 for 2-level HLM w/ restricted community data  X X   

Revise draft paper 1 to address referee reports from journals   X X  

Conduct analysis for complete 2-level HLM   X   

Assess goodness of fit, quality of estimates for complete 2-level HLM   X   

Draft paper 2 for complete 2-level HLM estimates   X X  

Revise draft paper 2 to address referee reports from journals    X X 

Conduct analysis for complete 3-level HLM   X   

Assess goodness of fit, quality of estimates for complete 3-level HLM   X   

Draft paper 3 for complete 3-level HLM   X X  

Revise paper 3 of HLM estimates to address referee reports from journals    X X 

Examine the differences between Texas Railroad Commission and Census 
of Mining production estimates (i.e., complete benefit 5) 

   X  

Examine the industrial classification schemes of establishments that 
reported oil and gas extraction activities to the Texas Railroad Commission 
(i.e. complete benefit 8) 

   X  

Produce final estimates of the effect of organizational characteristics and 
the characteristics of the organization’s institutional environment on 
Texas onshore oil and gas venting and flaring practices (i.e. complete 
benefit 11) 

    X 

Complete explanation of how the project met Title 13 Chapter 5 
requirements 

    X 

Complete CES working paper     X 

Complete Post-Project Certification and submit to CES     X 

The PI and co-PIs are part of a TXRDC Consortium Institution, Texas A&M University.  

According to TXRDC written rules, researchers that are part of TXRDC Consortium Institutions 

who projects are not externally funded are not required to pay a fee to use TXRDC facilities. 

However, the PI and co-PI currently have an external grant (NSF 14-604) application under 

review (NSF Proposal Number 1702683), which budgets for the TXRDC facility fee for TXRDC 

Consortium Institute doctoral student externally funded research projects. 



Conclusion 

 
Upon completion of the project, as a part of our findings, we will include a report to the 

Center for Economic Studies, U.S. Census Bureau, describing how the research project met the 

Title 13, Chapter 5 requirement or contributed to the improvement of the Census Bureau 

programs in ways not anticipated at the outset of the research project. We will provide all 

programs, outputs, and findings to the Census Bureau and submit a technical paper to the CES 

working paper series.  
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Appendix A: Variables 

 

Examples of the types of variables that will be used in the analysis include the following: 

Level-One (i.e., oil lease/gas well-level) Outcome Variables 

 

Dependent Variable Measurement Source 

Venting and Flaring Practices 

ventFlareEmissions = [Volume in thousand cubic feet (mcf) of casinghead 
gas/gas well gas vented or flared] 

TRRC18 

ventFlareRate = [Volume in mcf of casinghead gas/gas well gas vented 
or flared]/[Volume in mcf of casinghead gas/gas well gas 
produced] 

TRRC  

 

Level-One (i.e., oil lease/gas well-level) Predictor Variables 

 

Level-1 Variable Measurement Source 

Organizational Characteristics 

productionOil = [Volume in barrels of crude oil/gas condensate 
produced] 

TRRC 

productionGas = [Volume in mcf of casinghead gas/gas well gas 
produced] 

TRRC 

distance2pipe = [Nearest distance between well and natural gas 
pipeline] 

TRRC, EIA19 

wellDensity = [Number of other producing wells within a particular 
distance (like 1 mile) of the oil lease/gas well] / 
[Geographic area of land within a particular distance (like 
1 mile) of the oil lease/gas well in square miles] 

TRRC 

ownerhsipChange 1 = Changed owners within the period of study 
0 = Maintained same owning company throughout the 
period of study 

TRRC 

                                                           
18 Texas Railroad Commission Public Data  

19 United States Energy Information Administration Natural Gas Interstate and Intrastate Pipelines 

Shapefiles 



Level-1 Variable Measurement Source 

newWells For oil leases: 
= [Number of new wells that were completed on the 
lease during the period of study (such as 2012)] 
 
For gas wells: 
1 = Wells that were completed during the period of study 
(such as 2012) 
0 = Wells that were not completed during the period of 
study (such as 2012) 

TRRC 

wellAge Variable for Gas Wells Only: 
= [Date of the period of study (such as 2012)] - [Date the 
well was completed] 

TRRC 

leaseWells Variable for Oil Leases Only: 
= [Number of producing wells within a lease] 

TRRC 

Characteristics of an Organization’s Institutional Environment 

reportingMonths = [Number of months the oil lease/gas well reported 
monthly production and disposition records in the period 
of study (like each month in 2012)] 

TRRC 

permit 1 = Obtained permit to vent and flare gas in the period of 
study 
0 = Did not obtain a permit to vent and flare gas in the 
period of study 

TRRC 

violations = [Number of violations for venting and flaring gas during 
the period of study] 

TRRC 

%notfluent* = 100 * ([Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well that do not speak English at all or do not 
speak English well] / [Number of individuals living in 
blocks or block groups within a certain distance (like 1 
mile) of the oil lease/gas well]) 

ACS20, TRRC, 
TIGER 

%disabled* = 100 * ([Number of Individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well with a disability] / [Number of individuals 
living in blocks or block groups within a certain distance 
(like 1 mile) of the oil lease/gas well]) 

ACS, TRRC, 
TIGER 

                                                           
20 American Community Survey, 2007-2017 
* Variable measured using restricted FSRDC Data 



Level-1 Variable Measurement Source 

%old* = 100 * ([Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well aged 65 or older] / [Number of individuals 
living in blocks or block groups within a certain distance 
(like 1 mile) of the oil lease/gas well]) 

DC21, ACS, 
TRRC, TIGER 

%black* = 100 * ([Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well who identify as black] / [Number of 
individuals living in blocks or block groups within a 
certain distance (like 1 mile) of the oil lease/gas well]) 

DC, ACS, 
TRRC, TIGER 

%hispanic* = 100 * ([Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well who identify as Hispanic] / [Number of 
individuals living in blocks or block groups within a 
certain distance (like 1 mile) of the oil lease/gas well]) 

DC, ACS, 
TRRC, TIGER 

%white* = 100 * ([Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well who identify as non-Hispanic white] / 
[Number of individuals living in blocks or block groups 
within a certain distance (like 1 mile) of the oil lease/gas 
well]) 

DC, ACS, 
TRRC, TIGER 

%poor* = 100 * ([Number of households in blocks or block groups 
within a certain distance (like 1 mile) of the oil lease/gas 
well that are identified by the Census as experiencing 
poverty] / [Number of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well]) 

ACS, TRRC, 
TIGER 

avgHouseValue* = avg ([Value in USD of houses in blocks or block groups 
within a certain distance (like 1 mile) of the oil lease/gas 
well]) 

ACS, TRRC, 
TIGER 

avgIncome* = avg ([Income of individuals living in blocks or block 
groups within a certain distance (like 1 mile) of the oil 
lease/gas well]) 

ACS, TRRC, 
TIGER 

popDensity* = [Number of individuals living in blocks or block groups 
within a certain distance (like 1 mile) of the oil lease/gas 
well] / [Geographic area of blocks or block groups within 
a certain distance (like 1 mile) of the oil lease/gas well] 

DC, ACS, 
TRRC, TIGER 

                                                           
21 Decennial Census: 2010 



Level-1 Variable Measurement Source 

communityOrgs = [Number of community organizations that are in the oil 
lease/gas well’s county or other geographic region, such 
as zip code] / [Number of residents in a oil lease/gas 
well’s county or other geographic region such as zip 
code] 
 
Or  
 
= [Number of community organizations that are in the oil 
lease/gas well’s county or other geographic region, such 
as zip code 

NCCS22, GS23, 
ACS, TRRC, 
TIGER 

ngoTypeCount = [Number of community organizations of a particular 
type (like environmental organizations or churches) that 
are in the oil lease/gas well’s county or other geographic 
region, such as zip code] / [Number of residents in a oil 
lease/gas well’s county or other geographic region such 
as zip code] 
 
or 
 
[Number of community organizations of a particular type 
(like environmental organizations or churches) that are in 
the oil lease/gas well’s county or other geographic 
region, such as zip code] 

NCCS, GS, 
ACS, TRRC, 
TIGER 

 

Level-Two (i.e., oil and gas extraction establishment-level) Predictor Variables 

 

Level-2 Variable Measurement Source 

Organizational Characteristics 

orgSize* = [Number of full and part time employees] CM24 

orgOil = [Volume in barrels of crude oil/gas condensate 
produced] 

TRRC 

orgGas = [Volume in MCF of casinghead gas/gas well gas vented 
or flared]/[Volume in mcf of casinghead gas/gas well gas 
produced] 

TRRC 

newWells = [Newly completed wells] TRRC 

                                                           
22 National Center for Charitable Statistics 
23 Guide Star 
24 Census of Mining: 2007-2017 (NAICS 211) 



Level-2 Variable Measurement Source 

orgAge* = [Date of the period of study (2012)] - [Year found] LBD25 

subsidiary 1 = Oil and gas extraction establishments that are directly 
owned by companies that have more than 50% of its 
stock owned by another company 
0 = Oil and gas extraction establishments that are directly 
owned by companies that does not have more than 50% 
of its stock owned by another company 

LNCA26 

ultimateParent 1 = Oil and gas extraction establishments that are directly 
owned by ultimate parent companies (i.e., the top 
corporate enterprise with ownership control of one or 
more subsidiaries) 
0 = Oil and gas extraction establishments that are not 
directly owned by ultimate parent companies 

LNCA 

subsidiaryLayers = [Number of layers between the oil and gas extraction 
establishment owning company and the top corporate 
enterprise] 

LNCA 

notMLSF 1 = Oil and gas extraction establishments that are directly 
owned by companies that do not own more than 50% of 
another company and do not have more than 50% of its 
stock owned by another company 
0 = Oil and gas extraction establishments that are directly 
owned by ultimate parent companies or subsidiary 
organizations 

LNCA 

orgUnits = [Number of producing Texas gas wells/ oil leases] TRRC  

contractIncome* = [Amount in USD of services performed for others] CM 

contractorDepende
nce* 

= 100 * ([Cost of contract work in USD] / [Total cost of 
production in USD]) 

CM 

epaFac 1 = Reported to the EPA’s Greenhouse Gas Report during 
a particular period of time (such as 2012) 
0 = Did not report to the EPA’s Greenhouse Gas Report 
during a particular period of time (such as 2012) 

EPA27 

epaTot = [Number of Greenhouse Gas Reports submitted during 
a particular period of time (such as 2012)] 

EPA 

%contested = 100 * ([Number of enforcement actions contested] / 
[Total number of enforcement actions against the 
establishment]) 

TRRC 

opEfficiency* = [Total operating expenses in USD] / [Total operating 
revenue] 

CM 

                                                           
25 Longitudinal Business Database: 2007-2017 (NAICS 211) 
26 Lexis Nexis Corporate Affiliations 
27 EPA Greenhouse Gas Report 



Level-2 Variable Measurement Source 

profits* = ([Total operating revenue] + [Total revenues from 
royalties, license fees and other non-operating revenue]) 
– ([Total annual payroll] + [Total fringe benefits] + [Total 
capital expenditures] + [Total rental payments] + [Total 
cost of contract work]) 

CM 

out-of-state 1 = Direct owning company of oil and gas extraction 
establishment is located out of state 
0 = Direct owning company of oil and gas extraction 
establishment is located in Texas 

TRRC 

corporation 1 = Direct owning company of oil and gas extraction 
establishment indicated the corporation as the plan of 
organization 
0 = Direct owning company did not indicate the 
corporation as the plan of organization 

TRRC 

lmtpart 1 = Direct owning company of oil and gas extraction 
establishment indicated the limited partnership as the 
plan of organization 
0 = Direct owning company did not indicate the limited 
partnership as the plan of organization 

TRRC 

sole 1 = Direct owning company of oil and gas extraction 
establishment indicated the sole proprietorship as the 
plan of organization 
0 = Direct owning company did not indicate the sole 
proprietorship as the plan of organization 

TRRC 

partnership 1 = Direct owning company of oil and gas extraction 
establishment indicated the partnership as the plan of 
organization 
0 = Direct owning company did not indicate the 
partnership as the plan of organization 

TRRC 

trust 1 = Direct owning company of oil and gas extraction 
establishment indicated the trust as the plan of 
organization 
0 = Direct owning company did not indicate the trust as 
the plan of organization 

TRRC 

joint 1 = Direct owning company of oil and gas extraction 
establishment indicated the joint venture as the plan of 
organization 
0 = Direct owning company did not indicate the joint 
venture as the plan of organization 

TRRC 



Level-2 Variable Measurement Source 

estate 1 = Direct owning company of oil and gas extraction 
establishment indicated the corporation as the plan of 
organization 
0 = Direct owning company did not indicate the 
corporation as the plan of organization 

TRRC 

llc 1 = Direct owning company of oil and gas extraction 
establishment indicated the limited liability company as 
the plan of organization 
0 = Direct owning company did not indicate the limited 
liability company as the plan of organization 

TRRC 

other 1 = Direct owning company of oil and gas extraction 
establishment indicated other as the plan of organization 
0 = Direct owning company did not indicate other as the 
plan of organization 

TRRC 

Characteristics of an Organization’s Institutional Environment 

civilPenalties = [Amount in USD that the direct owning company was 
ordered to pay in civil penalties] 

TRRC 

settlements = [Amount in USD that the direct owning company 
agreed to pay in out of court settlements] 

TRRC 

 

Level-Three (i.e., firm-level) Predictor Variables 

 

Level-3 Variable Measurement Source 

Organizational Characteristics 

foreignSubsidiaries* 1 = Firm has foreign subsidiaries 
0 = Firm does not have foreign subsidiaries 

RO28, BR29 

foreignOwnership* = [Percent foreign owned] RO, BR 

oilGasEstab* = [Number of oil and gas extraction establishments 
owned by firm] 

BR 

totEstab* = [Number of total establishments owned by the firm] BR 

firmAge* = [Year of study (such as 2012)] – [Year found] LBD 

Characteristics of an Organization’s Institutional Environment 

epaTot = [Number of Greenhouse Gas Reports submitted during 
a particular period of time (such as 2012)] 

EPA 

 

  

                                                           
28 Report of Organization: 2007-2017 (NAICS 211) 
29 Business Register/SSEL: 2007-2017 (NAICS 211) 



Appendix B: Hypotheses  

 

Examples of the types of specific hypotheses to be tested include the following: 

Organizational Characteristics 

Gas Well/Oil Lease-level 

Size 

1. The amount a gas well/oil lease produces is negatively correlated with venting and 

flaring practices. 

Age 

2. The age of the gas well/oil lease is positively correlated with venting and flaring 

practices. 

Establishment-level 

Size 

3. The number of employees is negatively correlated with venting and flaring practices. 

Complexity 

4. The number of producing gas wells/oil leases within an establishment is positively 

correlated with venting and flaring practices. 

5. Establishments directly owned by operating companies located out of state vent and 

flare more than establishments directly owned by operating companies located in Texas. 

Age 

6. The age of the establishment is positively correlated with venting and flaring practices.  

7. The number of newly completed wells embedded within the establishment is positively 

correlated with venting and flaring practices.  

Contract Work 

8. The percentage of the cost of production that comes from hiring contract workers is 

positively correlated with venting and flaring practices.  

9. The amount of contract work performed for others is positively correlated with venting 

and flaring practices.  

Operational Efficiency 

10. The operating efficiency of an establishment is positively correlated with venting and 

flaring practices.  

11. The amount of profits from an establishment is positively correlated with venting and 

flaring practices.  



Corporate Structure 

12. Establishments that are owned by subsidiary organizations vent and flare more than 

establishments that are owned by ultimate parent companies, or companies that are 

not organized as a multilayer subsidiary.  

13. The number of layers between the oil and gas extraction establishment operating 

company and the top corporate enterprise is positively correlated with venting and 

flaring practices.  

Firm-level 

Complexity 

14. The number of establishments within a firm is positively correlated with venting and 

flaring practices. 

15. The number of oil and gas extraction establishments within a firm is positively 

correlated with venting and flaring practices.  

Foreign Ownership 

16. The percent foreign owned is positively correlated with venting and flaring practices. 

17. Firms that have foreign subsidiaries vent and flare more than firms that do not have 

foreign subsidiaries. 

Age 

18. The age of the firm is positively correlated with venting and flaring practices.  

Cross-level Interactions 

Gas Well/Oil Lease and Establishment Production Size 

19. Establishment production size conditions the effect of gas well/oil lease production size, 

such that the slope predicted in H1 disappears if the establishment is large.  

Characteristics’ of the Organization’s Institutional Environment 

Gas Well/Oil Lease-level 

Community Demographics 

20. The poverty rate of households surrounding a gas well/oil lease is positively correlated 

with venting and flaring practices. 

21. The median income of residents surrounding a gas well/oil lease is negatively correlated 

with venting and flaring practices.  

22. The percent Hispanic residents surrounding a gas well/oil lease is positively correlated 

with venting and flaring practices. 

23. The percent of black residents surrounding a gas well/oil lease is positively correlated 

with venting and flaring practices.  



24. The population density surrounding a gas well/oil lease is negatively correlated with 

venting and flaring practices.  

25. The average value of homes surrounding a gas well is negatively correlated with venting 

and flaring practices. 

Community Organizational Capacity 

26. The number of nonprofit organizations surrounding a gas well/oil lease is negatively 

correlated with venting and flaring practices.  

Legal Embeddedness 

27. If a gas well/oil lease received a permit to vent and flare gas has no effect on venting 

and flaring practices.  

28. The number of venting and flaring violations at a gas well/oil lease is positively 

correlated with venting and flaring practices. 

Establishment-level 

Legal Embeddedness 

29. The amount the establishment agreed to pay in out-of-court settlements is positively 

correlated with venting and flaring practices.  

30. The number of violations the establishment contested is positively correlated with 

venting and flaring practices. 

31. Establishments that reported to the Environmental Protection Agency Greenhouse Gas 

Report vent and flare less than establishments that did not report. 

Firm-level 

Legal Embeddedness 

32. The number of establishments owned by the firm that reported their emissions to the 

Environmental Protection Agency Greenhouse Gas Report is negatively correlated with 

venting and flaring practices.  

 


