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Overview

The Bureau of Land Management (the BLM or the agency) has responsibility for managing more than 245 million surface acres across the United States through a multiple-use mandate. In addition, the agency manages most of the on-shore mineral estate in federal ownership, which includes 700 million sub-surface acres. Oil and gas development and production from the federal mineral estate provide a considerable economic contribution to the national economy. Accurately characterizing the current and future economic impacts of oil and gas activities is not only important to the BLM, but also to local and state government entities and communities that are significantly affected by these activities.  A consistent, science-based methodology that draws on readily available data and information to estimate economic impacts for oil and gas activities was developed for BLM and contractor economists to facilitate the economic impact analysis. The approach is designed to provide flexibility when considering different questions, including:

· How to address the unique characteristics of the oil and gas industry? 

· How to consider the wide range of activities supporting the oil and gas industry, some of which are temporary in nature and supported by a non-residential workforce? 

· How to estimate economic impacts considering volatile oil and gas markets and prices?

· How to allocate the appropriate portion of economic impacts to various geographic areas, such as a local study area and nation? 

· How to use secondary source data to modify the oil and gas extraction sector in IMPLAN® Pro to better reflect local study area effects?  

Where possible, the recommended methodology attempts to address each of these issues and others in a systematic way. The approach attempts to summarize the state of the art in terms of estimating economic impacts for oil and gas operations, which can be applied to most situations relevant to the BLM. This project is focused on describing and justifying the appropriate approach to estimate either economic impacts or contributions through parameters such as total industry output (sales), employment, labor income, and value-added through the input-output (I/O) model and data system, IMPLAN®. An overall consistent approach for the BLM needs to consider other factors either implicitly or explicitly, including data requirements and costs, time requirements to complete an analysis, skill sets of analysts, and the need for the analysis (e.g., policy decision, National Environmental Policy Act analysis, or Department of Interior Economic Report). 
This project included the delivery of a literature review, Methods Technical Report, Desk Guide, and accompanying Excel-based spreadsheet tool.  The Methods Technical Report was designed to complement the Desk Guide for Oil and Gas Economic Impact Analysis (Desk Guide) and accompanying workbook, titled Economic Impact Workbook for Oil and Gas (EIWOG). The Desk Guide and workbook provide step-by-step instructions on how to complete the economic impact analysis discussed in the Methods Technical Report. The documents and models are currently under review by the BLM.  
Methods

The approach provides guidance to customize IMPLAN® (input-output analysis) for oil and gas activities (costs and revenue) in local and national study areas to estimate the jobs, income, value added, and sales associated with oil and gas development and production. The Methods Technical Report evaluates several approaches to estimate the economic impacts of oil and gas activity from the federal estate, including input-output analysis, computable general equilibrium, dynamic models such as REMI, economic base analysis, and a counterfactual approach. 

Although there are several limitations of using I/O analysis (e.g., static model, fixed coefficients, the lack of supply-side constraints and price signals), the approach recommends input-output methods and the IMPLAN® data and software system.  I/O analysis was originally developed by Wassily Leontief in the late 1930s. The basic concepts developed by Leontief are important to many types of economic modelling techniques, and I/O analysis remains one of the most commonly applied techniques used today. At its most basic level, I/O models are built on a structure of linear equations that describe the distribution of industry production across the economy. Today, this basic structure has been expanded and enhanced to further explain additional aspects of the economy (e.g., trade flows data to estimate economic leakages). Currently in the United States, I/O modelling is used at the national level by U.S. Department of Commerce and by numerous state and local planning agencies, industry analysts, and academics. Additional benefits from using I/O models include: 

· I/O models are often supported by readily available federal data sources; 

· can be transparent in that the sources of data and methods can be verified; 

· are flexible in that they can be updated with “better” information on local economic conditions; and  

· are cost-effective – one cost to obtain the model/data/software for one region with unlimited access.

Results

The result of the study was a consistent, science-based methodology that draws on readily available data and information to estimate economic impacts for oil and gas activities. In addition, a Desk Guide describes how to use an EIWOG  with IMPLAN® Pro inputs and outputs, and resulting worksheets and tables. The guidance is designed to provide flexibility for various issues, situations, and considerations in addition to addressing the unique characteristics of the oil and gas industry, including temporary and non-residential workforces; calibrating the extraction sector in IMPLAN® to accurately reflect economic impacts; accounting for volatile oil and gas markets and prices; and estimating local study area versus national economic impacts. 
The recommended approach leads the user through several steps in the process to estimate the economic impacts of the development and production phases of oil and gas activity. The user has the ability to estimate impacts for a local study area and/or for the nation, and the approach to identify the appropriate local study area is described. For both the development and production phases, there is a list of data that is needed to be collected for the analysis. The development approach then gives the analyst an option of using default spending profiles or using industry data from an Authority for Expenditure form, which results in unit values for input into IMPLAN®. The results from IMPLAN are then entered into EIWOG and the economic impacts of all well drilling and completion are estimated. With input from the analyst and the industry, EIWOG adjusts for and defines the various workforces (i.e., local/residential vs. temporary/non-residential). The development module also includes guidance for estimating the economic impacts of construction of in-field infrastructure. 

The production phase includes guidance on how and an explanation of why the oil and gas extraction sector in IMPLAN® needs to be calibrated. There are fundamental issues with the U.S. Bureau of Economic Analysis (BEA) data that are integrated into IMPLAN® for the crude oil and natural gas extraction sector. The proprietor employment (self-employed jobs) for the extraction industry sector in BEA and in IMPLAN® includes oil and gas investors and royalty income recipients, while proprietor income includes investment and royalty income. Thus, the extraction sector employment includes employment that occurs in other sectors, such as financial services, and is much higher than the true estimate of employment in the oil and gas extraction sector. The calibration of the IMPLAN® model to include only wage and salary employment in the extraction sector removes the inflated employment that is not associated with the oil and gas extraction sector, resulting in more accurate economic impact results for oil and gas production in the local study area IMPLAN@ model. A value of production-based approach to estimate the economic impacts of oil and gas production is recommended, rationale provided, and the user is guided through the steps to estimate the production phase economic impacts with the EIWOG workbook.  

Conclusions

Given the magnitude of the economic contribution of oil and gas activities under the BLM’s management and the challenges of estimating this contribution, the agency set out to develop a consistent, transparent, and valid approach to evaluate the activities associated with the onshore federal mineral estate. The BLM now has a Methods Technical Report and Desk Guide with accompanying EIWOG tool to guide the user through the process to estimate the economic contributions of oil and gas activity of the federal mineral estate. 
