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Overview

This document and enclosed attachments answer the questions about Pathways to Prosperity
posed by Co-Chairman Burkhart in his email to Ron Gullberg on July 5, 2023. They supplement
the Wyoming Business Council’s testimony at the Joint Minerals, Business, and Economic
Development Committee meeting on July 18, 2023. The following brief descriptions relate to
more detailed information in the attachments.

What is Pathways to Prosperity?

The Wyoming Business Council focuses on creating economic resilience in Wyoming. The
COVID-19 pandemic highlighted that the current system for achieving this in Wyoming has been
effective to an extent but does not make the impact necessary to achieve long-term economic
resilience. Pathways to Prosperity (P2P) is an engagement with the Harvard Growth Lab to (1)
use a problem-driven process to identify and start to solve Wyoming's most critical current
barriers to growth and (2) build the capabilities within the Wyoming Business Council and
throughout the state to continue to do this on an ongoing basis. Collaboratively, we test, learn,
adapt, and repeat the process to develop locally crafted solutions.

Funded by federal COVID relief funds, the engagement began in August 2022 and will continue
through January 2024. So far, the Growth Lab team, in partnership with the Business Council
and many partners across the state, has taken a deep dive into Wyoming’s history and data to
identify the biggest challenge to economic resilience and why it exists. They have further broken
down this challenge into several root causes, including a lack of workforce, unresponsive
housing markets, insufficient systems for leveraging grants, and difficulty understanding which
industries make the most sense to develop.

The Growth Lab and Business Council have engaged teams to identify and take actions to solve
these challenges. Actions to help solve the housing market problem have been identified and
were presented to the Wyoming Legislature’s Regulatory Reduction Task Force for the housing
markets workstream. As a result, the Task Force selected housing regulations as one of its top
priorities. Additionally, some preliminary results have been realized including the formation of a
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Wyoming Grant Services Coalition to help solve the problem of insufficient systems for
leveraging grants.

Contract

Included in Attachment A is the contract between the Wyoming Business Council and the
President and Fellows of Harvard College, on behalf of the Harvard Kennedy School. The
contract includes a scope of work.

Sources of Funds and Allocation

The funds for Pathways to Prosperity come from two sources authorized by the American
Rescue Plan Act (ARPA). $2,900,000 were allocated from the State and Local Fiscal Recovery
Fund (SLFRF) program. $1,000,000 were allocated from a Statewide Planning, Research, and
Networks grant administered by the U.S. Economic Development Administration, which was
awarded to Wyoming in January 2022. The total allocation for the project is $3,900,000, and
$3,532,603.55 are designated for use in the current contract (Attachment A). A summary of
invoices is included in Attachment B. Included in Attachment C is the application for the
Statewide Planning, Research, and Networks grant.

Timeline

Attachment D shows the overall timeline for Pathways to Prosperity.

Growth Perspective

The Growth Perspective (Attachment E) documents the Growth Lab’s exploration of Wyoming’s
history and relevant data and analysis. It identifies Wyoming’s growth challenge:

The composition of economic activities is not positioned to sustain a high quality of life across all
parts of the state.

The Growth Perspective also digs deeper into why this challenge exists and sets forth potential
sub-challenges to work on. Sub-challenges are assessed and addressed through workstreams.

Workstreams

Workstreams represent the work necessary to understand if and how a particular topic
contributes to a growth constraint. The work in a workstream is accomplished by the Growth
Lab, the WBC, and the entities closest to the subject matter. There are currently six active
workstreams, further detailed in Attachment F.
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Biweekly Reports

Attachment G includes biweekly reports of progress on workstreams and overall activities from
February 2023 to present.

P2P Summary Notes

The first deliverable of a workstream is a Summary Note. These documents provide an analysis
of the problem, detailed identification of the key constraints, and suggested solutions to remove
the constraint to growth. The first summary note produced as part of P2P was from the housing
workstream (Attachment H). It was delivered in April 2023 and presented to the Regulatory
Reform Task Force on June 19, 2023. As a result, the Task Force has selected housing
regulations as one of their top priorities.

Moving Forward

It is important to note that Pathways to Prosperity (P2P) is not a project; instead, it is the
ongoing process of understanding and resolving Wyoming’s economic barriers to growth. Staff
and partners will continue to use this methodology as economic barriers to growth change.

From the beginning, the Growth Lab and Business Council have been working with key
Wyoming stakeholders, so that the capability to do economic development in this impactful way
remains in the state after the end of the engagement with the Harvard Growth Lab. To date, 18
Wyoming agency staff have been educated formally via the Leading Economic Growth
Executive Education Course at Harvard and 10 to 15 more will take part in the course by the
end of the contract. Additionally, key staff and partners will be involved in at least one
workstream by the conclusion of the engagement, encouraging on-the-job learning of the
methodology. The Business Council has also engaged the Center for Business and Economic
Analysis at the University of Wyoming, who will support the Business Council with economic
data and analysis to continue this work.

While this education is important, it is the action we all take as a result that will create a resilient
economy. The Business Council has already begun utilizing the findings in our funding
decisions, and begun looking at policies that are limiting growth, as we did with the housing note
and the Regulatory Reduction Task Force. The Minerals, Business, and Economic Development
committee is a key component because policy changes should originate here.
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CONTRACT BETWEEN
STATE OF WYOMING, BY AND THROUGH THE WYOMING BUSINESS COUNCIL,
AND
PRESIDENT AND FELLOWS OF HARVARD COLLEGE, ON BEHALF OF THE
HARVARD KENNEDY SCHOOL

Parties. The parties to this Contract are the State of Wyoming, by and through the Wyoming
Business Council (Agency), whose address is: 214 West 15th Street, Cheyenne, WY 82002,
and President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
(Contractor), whose address is: 1033 Massachusetts Avenue 5th Floor, Cambridge, MA
02138-5369.

Purpose of Contract. The purpose of this Contract is to set forth the terms and conditions by
which the Contractor shall use American Rescue Plan Act (ARPA), State and Local Fiscal
Recovery Funds (CFDA 21.027) and the U.S. Economic Development Administration’s 2021
ARPA Statewide Planning, Research, and Networks (CFDA 11.307) in the amount set forth
in Section 4 of this Contract to undertake economic growth and development policy research,
as described in the proposal submitted to the Agency, which may include connecting the
Agency with a network of collaborators in active and emerging economic research, business
development and policy making.

I'erm of Contract. This Contract is effective when all parties have executed it (Effective
Date). The term of the Contract is from the Effective Date through January 31, 2024, All
research activities shall be undertaken during this term.

Pavment.

A, The Agency agrees to provide funding for the Contractor to undertake research
activities described in Attachment A, Wyoming's Pathways to Growth, Jobs, and
Prosperity (“Statement of Work™) which is attached to and incorporated into this
Contract by this reference. The Fixed Price (“Fixed Price™) under this Contract equals
two million, eight hundred eighty-three thousand, seven hundred fifty-eight dollars
($2,883,758.00). Payment shall be made within forty-five (45) days after submission
of invoice pursuant to Wyo. Stat. § 16-6-602. Contractor shall submit invoices that
list (i) the milestone completed and (ii) the fixed milestone payment due, along with
submission of each milestone.

B. The milestone schedule and fixed price associated with each milestone is provided in
the table below.
No.| Key Events / Deliverables Payment Date Payment Due
1 | Contract Execution Upon signature (?g':’/?’jg t30- ;(1))
2 | Growth Perspective September 30, 2022 (13*3;56%4&‘9 1;;;)
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No payment shall be made for research conducted before the Effective Date of this
Contract. Should the Contractor fail to perform in a manner consistent with the terms
and conditions set forth in this Contract, payment under this Contract may be withheld
until such time as the Contractor performs its duties and responsibilities to the
satisfaction of Agency. For the purposes of this Contract, “satisfactory” performance
shall be defined as Contractor’s good faith efforts to undertake the Statement of Work
in accordance with Attachment A, which shall not be based upon Agency’s agreement
with Contractor’s opinions, findings, or conclusions.

Except as otherwise provided in this Contract, the Contractor shall pay all costs and
expenses, including travel, incurred by Contractor or on its behalf in connection with
Contractor’s performance and compliance with all of Contractor’s obligations under
this Contract.

The fixed amount of federal funds provided under Catalog Federal and Domestic
Assistance (CFDA) No. 21.027 under this Contract equals one million, eight hundred
eighty-three thousand, seven hundred fifty-eight dollars ($1,883,758) and the fixed
amount of federal funds provided under CFDA 11.307 under this Contract equals one
million dollars ($1,000,000).

Travel. Contractor shall comply with the Uniform Administrative Requirements of 2
C.F.R. Part 200 and Contractor’s written travel policy when incurring travel costs
under this Contract. Contractor shall provide to the Agency copies of all original
receipts for travel-related expenses, including airfare, rental car receipts, and lodging.
For the avoidance of doubt, such costs and expenscs are included in the Fixed Price.

Responsibilities of Contractor. The Contractor agrees to:

A,

Undertake the research described in Attachment A, Wyoming's Pathways to Growth,
Jobs, and Prosperity (“Statement of Work™).
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In the event the parties agree that the Contractor shall undertake additional research
activities, the Statement of Work (and, if applicable, the Fixed Price), shall be
modified in an amendment to this Contract in accordance with Section 8.A of this
Contract.

Responsibilities of Agency. The Agency agrees to:

A.
B.

Pay Contractor in accordance with Section 4 above.

As needed, provided relevant documentation, interviews, process walk-throughs,
meetings and other assistance pertinent to the Statement of Work described in
Attachment A.

Special Provisions.

A.

Administration of Federal Funds. Contractor agrees its use of the funds awarded
herein is subject to the Uniform Administrative Requirements of 2 C.F.R. Part 200, et
seq.; any additional requirements set forth by the federal funding agency included in
this Contract in accordance with Section 70 below; all applicable regulations
published in the Code of Federal Repulations, and other program guidance as
provided to it by Agency.

Assumption of Risk. The Contractor shall assume the risk of any loss of state or
federal funding, either administrative or program dollars, due to the Contractor’s
failure to comply with state or federal requirements. The Agency shall notify
Contractor of any state or federal determination of noncompliance as soon itis made
aware of such noncompliance, and shall give Contractor no less than thirty

(30) days to cure such noncompliance.

Copyright License and Patent Rights. Contractor acknowledges that the State of
Wyoming, and Agency reserve a royalty-free, nonexclusive, and irrevocable license
to reproduce, publish, or otherwise use, and to authorize others to use, for federal and
state government purposes: (1) the work developed under this Contract; and (2) any
work that Contractor purchases ownership of using funds awarded under this
Contract. Contractor must disclose to Agency any patent rights that arise from, or are
purchased with, funds awarded under this Contract.

Environmental Policy Acts. Contractor agrees all activities under this Contract will
comply with the Clean Air Act, the Clean Water Act, the National Environmental
Policy Act, and other related provisions of federal environmental protection laws,
rules or regulations,

Human Trafficking. As required by 22 U.S.C. § 7104(g) and 2 CFR Part 175, this
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Contract may be terminated without penalty if a private entity that receives funds
under this Contract:

] Engages in severe forms of trafficking in persons during the period of time
that the award is in effect;

(ii) Procures a commercial sex act during the period of time that the award is in
effect; or

(iii)  Uses forced labor in the performance of the award or subawards under the
award.

Kickbacks. Contractor certifies and warrants that no gratuities, kickbacks, or
contingency fees were paid in connection with this Contract, nor were any fees,
commissions, gifts, or other considerations made contingent upon the award of this
Contract. [f Contractor breaches or violates this warranty, Agency may, at its
discretion, terminate this Contract without liability to Agency, or deduct from the
agreed upon price or consideration, or otherwise recover, the full amount of any
commission, percentage, brokerage, or contingency fee.

Limitations on Lobbying Activities. By signing this Contract, Contractor certifies
and agrees that, in accordance with P.L. 101-121, payments made from a federal grant
shall not be utilized by Contractor or its subcontractors in connection with lobbying
member(s) of Congress, or any federal agency in connection with the award of a
federal grant, contract, cooperative agreement, or loan.

Monitoring Activities. Agency shall have the right to monitor all activities related to
this Contract that are performed by Contractor or its subcontractors. This shall
include, but not be limited to, the right to make site inspections with a minimum of 14
business days’ notice; to bring experts and consultants on site at the cost of the Agency
to examine the books, ledgers, any final documents and papers developed by
Contractor under the Statement of Work, and records pertinent to this Contract
(excluding emails except to the extent such emails qualify as public records under the
Wyoming Public Records Act (Wyoming Statute § 16-4-201 et seq.)); and, in the
event Agency has reason to believe Contractor is not undertaking the Statement of
Work in accordance with Attachment A, to observe personnel in every phase of
performance of Contract related work. In all cases, any inspections shall be subject to
the Contractor’s policies and practices.

Nondiserimination. The Contractor shall comply with the Civil Rights Act of 1964,
the Wyoming Fair Employment Practices Act (Wyo. Stat. § 27-9-105, et seq.), the
Americans with Disabilities Act (ADA), 42 U.8.C. § 12101, ef seq., and the Age
Discrimination Act of 1975 and any properly promulgated rules and regulations
thereto and shall not discriminate against any individual on the grounds of age, sex,
color, race, religion, national origin, or disability in connection with the performance
under this Contract.

No Finder’s Fees. No finder’s fee, employment agency fee, or other such fee related
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to the procurement of this Contract, shall be paid by either party.

Publicity. Any publicity or public disclosure given to the projects, programs, or
research provided herein, including, but not limited to, notices, information,
pamphlets, press releases, research, reports, signs, and similar public notices in
whatever form, prepared by or for the Contractor and related to the research and work
to be performed under this Contract, shall identify the Agency as the sponsoring
agency and, if necessary in accordance with 7N below, shall not be released without
prior written approval of Agency.

Suspension and Debarment. By signing this Contract, Contractor certifies that
neither it nor its principals/agents are presently debarred, suspended, proposed for
debarment, declared ineligible, or voluntarily excluded from participation in this
transaction or from receiving federal financial or nonfinancial assistance, nor are any
of the participants involved in the execution of this Contract suspended, debarred, or
voluntarily excluded by any federal department or agency in accordance with
Executive Order 12549 (Debarment and Suspension), 44 CFR Part 17, or 2 CFR Part
180, or are on the debarred, or otherwise ineligible, vendors lists maintained by the
federal government., Further, Contractor agrees to notify Agency by certified mail
should it or any of its principals/agents become ineligible for payment, debarred,
suspended, or voluntarily excluded from receiving federal funds during the term of
this Contract.

Non-Supplanting Certification. Contractor hereby affirms that federal grant funds
shall be used to supplement existing funds, and shall not replace (supplant) state,
local, or tribal funds that have been appropriated for the same purpose. Contractor
should be able to document that any reduction in non-federal external resources
occurred for reasons other than the receipt or expected receipt of federal funds under this
Contract.

Use of Name. Neither Party shall use or register the other Party’s name (alone or as
part of another name) or any logos, seals, insignia or other words, names, symbols or
devices that identify the other Party, including any school, unit, division or affiliate of
such Party (such Party’s “Names”), for any marketing, publicity or promotional
purpose except with the prior written approval of, and in accordance with any
restrictions required by, the Party whose Names are to be used. Any such requests for
use of Contractor’s Names shall be submitted to trademark_useofhame@harvard.edu,
with a copy to the Contractor Investigator. The Parties agree that each Party may
respond to legitimate business inquiries with factual information regarding the
existence and purpose of the relationship that is the subject of this Contract or disclose
such information to satisfy any financial reporting obligations, without written
permission from the other Party. In any such statement, the relationship of the Parties
shall be accurately and appropriately described.

Contractor shall only be subject to the terms of the federal agencies providing funding
for this Contract (as identified in Section 2) that have been incorporated into this
Contract. Any future requirements that such federal agencies impose shall be
incorporated into this Contract through an amendment in accordance with Section 8A,
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below. Contractor shall use good faith efforts to keep informed of any updates to the
requirements of 2 CFR Part 200 and agrees to comply with any such updates.

General Provisions,

A,

Amendments. Any changes, modifications, revisions, or amendments to this
Contract which are mutually agreed upon by the parties to this Contract shall be

incorporated by written instrument, executed by all parties to this Contract.

Applicable Law, Rules of Construction, and Venue. The construction,
interpretation, and enforcement of this Contract shall be governed by the laws of the
State of Wyoming, without regard to conflicts of law principles. The terms “hereof,”
“hereunder,” “herein,” and words of similar import, are intended to refer to this
Contract as a whole and not to any particular provision or part. The Courts of the State
of Wyoming shall have jurisdiction over this Contract and the parties. The venue shatl
be the First Judicial District, Laramie County, Wyoming. '

Assignment Prohibited and Contract Shall Not be Used as Collateral. Neither
party shall assign or otherwise transfer any of the rights or delegate any of the duties set
out in this Contract without the prior written consent of the other party. The
Contractor shall not use this Contract, or any portion thereof, for collateral for any
financial obligation without the prior written permission of the Agency.

Audit and Access to Records. The Agency and its representatives shall have access
to any books, final documents and papers produced by Contractor under the Statement
of Work, electronic data (excluding emails), and records of the Contractor which are
pertinent to this Contract, with no less than 14 business days’ notice. The Coniractor
shall within 14 days business’ days of receiving written instruction from the Agency,
provide to any independent auditor or accountant all books, final documents and
papers produced by Coniractor under the Statement of Work, electronic data
(excluding emails), and records of the Contractor which are pertinent to this Contract,
in accordance with Contractor’s policies. The Contractor shall cooperate fully with
any such independent auditor or accountant during the entire course of any audit
authorized by the Agency.

Availability of Funds. Each payment obligation of the Agency is conditioned upon the
availability of government funds which are appropriated or allocated for the payment
of this obligation, and which may be limited for any reason including, but not limited
to, congressional, legislative, gubernatorial, or administrative action. If funds are not
allocated and available for continued performance of the Contract, the Contract may
be terminated by the Agency at the end of the period for which the funds are available.
The Agency shall notify the Contractor at the carliest possible time of the research
which will or may be affected by a shortage of funds. No penalty shall accrue to the
Agency in the event this provision is exercised, and the Agency shall not be obligated
or liable for any future payments due or for any damages as a result of termination
under this section. In all cases of early termination, Agency shall pay Contractor for
all milestones completed as referenced in Section 4 and for any expenses incurred for
any partially completed milestones as of the date of termination, including any non-
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cancelable obligations.

Award of Related Contracts. The Agency may award supplemental or successor
contracts for work related to this Contract or may award contracts to other contractors
for work related to this Contract. In the event that any third parties are working with
Agency for work related to the Statement of Work, Contractor will cooperate in good
faith with such parties.

Certificate of Good Standing. The Contractor shall provide to the Agency a
Certificate of Good Standing from the Wyoming Secretary of State, or other proof
that Contractor is authorized to conduct business in the State of Wyoming, if required,
before performing work under this Contract. Contractor shall ensure that annual
filings and corporate taxes due and owing to the Secretary of State’s office are up-to-
date before signing this Contract,

Cempliance with Laws. The Contractor shall keep informed of and comply with ali
applicable federal, state, and local laws and regulations, and all executive orders in
the performance of this Contract.

Confidentiality of Information. For the purposes of this Contract, to gualify as
“Confidential Information,” the information must be identified by the disclosing party
as confidential at the time of its disclosure to the receiving party. Information disclosed
in writing or in some other tangible form must be clearly, unambiguously and
conspicuously marked by the disclosing party as “Confidential Information.” In the
event that Confidential Information is disclosed visually or orally, during a
conversation, discussion or conference call, for example, only that information which
is identified by the disclosing party as confidential at the time of disclosure and is
summarized and confirmed in writing as “Confidential” by the disclosing party to the
receiving party within ten (10) days will require protection as described herein. The
parties agree that the receiving party may disclose the disclosing party’s Confidential
Information to those employees, fellows, researchers, consultants and students who
require access to it to perform the Statement of Work under this Contract, or in
response to an order of the court of competent jurisdiction or a valid or administrative
or Congressional subpoena, provided that, as long as legally permissible, the receiving
party notifies disclosing party and cooperates reasonably with the disclosing party’s
efforts to contest or limit the scope of such order.

Notwithstanding the foregoing, in no event is information Confidential if it: (a) was
lawfully in the possession of receiving party before receipt from disclosing party;

(b) is or becomes publicly available through no fault of receiving party in violation of
this Contract; (c) is received by receiving party, without restriction as to further
disclosure, from a third party having an apparent bona fide right to disclose the
information; or (d) is independently developed by receiving party without use of the
Confidential Information.

Entirety of Contract. This Contract, consisting of fourteen (14) pages; and
Attachment A, Wyoming's Pathways to Growth, Jobs, and Prosperity (“Statement of
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Work™), consisting of twelve (12) pages, represent the entire and integrated Contract
between the parties and supersede all prior negotiations, representations, and
agreements, whether written or oral. In the event of a conflict or inconsistency
between the language of this Contract and the language of any attachment or
document incorporated by reference, the language of this Contract shall control.

Ethics. Contractor shall keep informed of and comply with the Wyoming Ethics and
Disclosure Act (Wyo. Stat. § 9-13-101, et seq.) and any and all ethical standards

governing Contractor’s profession.

Extensions. Nothing in this Contract shall be interpreted or deemed to create an
expectation that this Contract will be extended beyond the term described herein. Any
extension of this Contract shall be initiated by the Agency or requested by the
Contractor and shall be accomplished through a written amendment between the
parties entered into before the expiration of the original Contract or any valid
amendment thereto, and shall be effective only after it is reduced to writing and
executed by all parties to the Contract.

Force Majeure. Neither party shall be liable for failure to perform under this
Contract if such failure to perform arises out of causes beyond the control and without
the fault or negligence of the nonperforming party. Such causes may include, but are
not limited to, acts of God or the public enemy, fires, floods, epidemics, quarantine
restrictions, freight embargoes, and unusually severe weather. This provision shall
become effective only if the party failing to perform immediately notifies the other
party of the extent and nature of the problem, limits delay in performance to that
required by the event, and takes all reasonable steps to minimize delays.

Indemnification. The Contractor shall release, indemnify, and hold harmiess the
State, the Agency, and their officers, agents, and employees from any and all claims,
suits, liabilities, court awards, damages, costs, attorneys’ fees, and expenses arising out of
Contractor’s failure to perform any of Contractor’s duties and obligations hereunder
or in connection with the negligent performance of Contractor’s duties or obligations,
including, but not limited to, any claims, suits, liabilities, court awards, damages,
costs, attorneys’ fees, and expenses arising out of Contractor’s negligence or willful
misconduct, in all cases without fault of Agency. In no event shall either party be
liable to the other for any indirect, punitive, consequential or special damages,
including lost revenues or profits, arising from breach of the terms in this agreement,
negligence, strict liability or other tort.

Independent Contractor. The Coniractor shall function as an independent
contractor for the purposes of this Contract and shall not be considered an employee of
the State of Wyoming for any purpose. Consistent with the express terms of this
Contract, the Contractor shall be free from control or direction over the details of the
performance of research under this Contract. The Contractor shall assume sole
responsibility for any debts or liabilities that may be incurred by the Contractor in
fulfilling the terms of this Contract and shall be solely responsible for the payment of
all federal, state, and local taxes which may accrue to Contractor because of this
Contract between the State of Wyoming, By and Through the Wyoming Business Council

and President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
Page B of 14



Contract. Nothing in this Contract shall be interpreted as authorizing the Contractor or
its agents or employees to act as an agent or representative for or on behalf of the State
of Wyoming or the Agency or to incur any obligation of any kind on behalf of the
State of Wyoming or the Agency. The Contractor agrees that no health or
hospitalization bencfits, workers® compensation, unemployment insurance, or similar
benefits available to State of Wyoming employees will inure to the benefit of the
Contractor or the Contractor’s agents or employees as a result of this Contract.

Notices. All notices arising out of, or from, the provisions of this Contract shall be in

writing either by regular mail or delivery in person at the addresses provided under
this Contract.

Ownership and Return of Documents and Information. Agency is the official
custodian and owns all documents, data compilations, reports, computer programs,
photographs, data, and other work it has provided to the Contractor for use in the
performance of this Contract. Upon termination of this Contract, for any reason,
Contractor agrees to return all such original information and documents to the Agency
in a useable format. In the case of electronic transmission, such transmission shall be
secured. The return of information by any other means shall be by a parcel service
that utilizes tracking numbers. Upon Agency’s verified receipt of such information,
Contractor agrees to physically and electronically destroy any residual Agency-
owned data that Agency has identified as such prior to disclosure, regardless of
format, and any other storage media or areas containing such information. Contractor
agrees to provide written notice to Agency confirming the destruction of any such
residual Agency-owned data.

Contractor shall provide assistance as reasonably requested by Agency so that Agency
can comply with its obligations under the Freedom of Information Act or other public
records requirements.

Patent or Copyright Protection. The Contractor recognizes that certain proprietary
matters or techniques may be subject to patent, trademark, copyright, license, or other
similar restrictions, and represents to the best of its knowledge that no work performed
by the Contractor or its subcontractors will violate any such restriction. In the event
Contractor, through its Office of Technology Development, receives written notice or
otherwise becomes aware that the activities conducted by Contractor under this
Contract are, or may be, infringing on the proprietary rights of a third party, in such
manner as to prevent Agency from utilizing the license rights outlined in Section 7.C
of this Contract, Contractor, through its Office of Technology Development will
immediately provide written notice thereof to Agency.

Prior Approval, This Contract shall not be binding upon either party, no research
shall be performed, and the Wyoming State Auditor shall not draw warrants for
payment, until this Contract has been fully executed, approved as to form by the
Office of the Attorney General, filed with and approved by A&l Procurement, and
approved by the Governor of the State of Wyoming, or his designee, if required by
Wyo. Stat. § 9-2-3204(b)(iv). By fully exccuting and returning this Contract to

Contractor, Agency warrants that all such required approvals have been obtained.
Contract between the State of Wyoming, By and Through the Wyoming Business Courncil
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Insurance Requirements.

(i During the term of this Contract, the Contractor shall obtain and maintain, and
ensure that each subcontractor obtains and maintains, each type of insurance
coverage specified in Insurance Coverage, below.

(i) All policies shall be primary over any insurance or self-insurance program
carried by the Contractor or the State of Wyoming. All policies shall include

clauses stating that each insurance carrier shall waive all rights of recovery
under subrogation or otherwise against Contractor or the State, its agencies,
institutions, organizations, officers, agents, employees, and volunteers.

(i)  The Contractor shall provide Certificates of Insurance to the Agency verifying
each type of coverage required herein. If the policy is a “claims made” policy
instead of an “occurrence” policy, the information provided shall include, but
is not limited to, retroactive dates and extended reporting periods or tails.

(iv)  Contractor shall provide at least thirty (30) days advance written notice of
cancellation of all policies referenced herein to the Agency.

V) In case of a breach of any provision relating to Insurance Requirements or
Insurance Coverage, the Agency may, at the Agency’s option, obtain and
maintain, at the expense of the Contractor, such insurance in the name of the
Contractor, or subcontractor, as the Agency may deem proper and may deduct
the cost of obtaining and maintaining such insurance from any sums which
may be due or become due to the Contractor under this Contract.

(vi)  All policies required by this Contract shall be issued by an insurance company
with an A.M. Best rating of A- VIII or better.

Insurance Coverage. The Contractor shall obtain and maintain the following
insurance in accordance with the Insurance Requirements set forth above:

(i) Commercial General Liability Insurance. Commercial general liability
insurance (CGL) coverage, occurrence form, covering liability claims for
bodily injury and property damage arising out of premises, operations,
products and completed operations, and personal and advertising injury, with
minimum limits as follows:

(a) $1,000,000.00 each occurrence;

(b) $1,000,000.00 personal injury and advertising injury;
(c) $2,000,000.00 general aggregate; and

(d) $2,000,000.00 products and completed operations.

The CGL policy shall include coverage for Explosion, Collapse and
Underground property damage. This coverage may not be excluded by
endorsement.

Contract between the State of Wyoming, By and Through the Wyoming Business Council
and President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
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(if) Workers” Compensation_and Emplover's Liability Insurance. Employees

hired in Wyoming fo perform work under this Contract shall be covered by
workers’ compensation coverage obtained through the Wyoming Department
of Workforce Services’ workers’ compensation program, if statutorily
required. Employees brought into Wyoming from Contractor’s home state to
perform work under this Contract shall be covered by workers’ compensation
coverage obtained through the Wyoming Department of Workforce Services’
workers” compensation program or other state or private workers’

compensation insurance approved by the Wyoming Department of Workforce
Services, if statutorily required.

The Contractor shall provide the Agency with a Certificate of Good Standing
or other proof of workers’ compensation coverage for all of its employees who
are to perform work under this Contract, if such coverage is required by law.
If workers® compensation coverage is obtained by Contractor through the
Wyoming Department of Workforce Services’ workers’ compensation
program, Contractor shall also obtain Employer’s Liability “Stop Gap”
coverage through an endorsement to the CGL policy required by this Contract,
with minimum limits as follows:

(a) Bodily Injury by Accident: $1,000,000.00 each accident;
(b) Bodily Injury by Disease: $1,000,000.00 each employee; and
(c) Bodily Injury by Disease: $1,000,000.00 policy limit.

(iif)  Unemployment Insurance. The Contractor shall be duly registered with the
Department of Workforce Services and obtain such unemployment insurance
coverage as required. The Contractor shall supply Agency with a Certificate
of Good Standing or other proof of unemployment insurance coverage.

(iv)  Automobile Liability Insurance. Automobile liability insurance covering any
auto (including owned, hired, and non-owned) with minimum limits of
$1,000,000.00 each accident combined single limit,

(v) Professional Liability or FErrors and Omissions Liability Insurance.
Professional liability insurance or errors and omissions liability insurance
protecting against any and all claims arising from the Contractor’s alleged or
real professional errors, omissions, or mistakes in the performance of
professional duties under this Contract, with minimum limits as follows:

(a) $1,000,000.00 each occurrence; and
(b) $1,000,000.00 general aggregate,

The policy shall have an extended reporting period of two (2) years.

(viy ~Commercial Crime Insurance. Commercial crime insurance including
employee dishonesty coverage with minimum limits of $1,000,000.00 each
OCCUITENCE.

Contract between the State of Wyoming, By and Through the Wyoming Business Council
and President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
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(vii)  Cyber Liability Insurance. Cyber liability insurance which shall be sufficiently
broad to cover all duties and obligations undertaken by Contractor and shall
include, but not be limited to, claims involving infringement of intellectual
property, including, but not limited to, infringement of copyright, trademark,
trade dress, invasion of privacy violations, information theft, damage to or
destruction of electronic information, release of private information,
alteration of electronic information, extortion, and network

security, with minimum limits as follows:

(a) $2,000,000.00 each occurrence; and
(b) $2,000,000.00 general aggregate.

Coverage shall include breach response costs, regulatory fines and penalties,
and credit monitoring expenses, with limits sufficient to respond to these
obligations.

Severability. Should any portion of this Contract be judicially determined to be
itlegal or unenforceable, the remainder of the Contract shall continue in full force and
effect, and the parties may renegotiate the terms affected by the severance,

Sovereign Immunity and Limitations. Pursuant to Wyo. Stat. § 1-39-104(a), the
State of Wyoming and Agency expressly reserve sovereign immunity by entering into
this Contract and specifically retain all immunities and defenses available to them as
sovercigns. The partics acknowledge that the State of Wyoming has sovercign
immunity and only the Wyoming Legislature has the power to waive sovereign
immunity. The parties further acknowledge that there are constitutional and statutory
limitations on the authority of the State of Wyoming and its agencies or
instrumentalities to agree to certain terms and conditions supplied by the Contractor,
including, but not limited to, the following: liability for damages; choice of law;
conflicts of law; venue and forum-selection clauses; defense or control of litigation or
settlement; liability for acts or omissions of third parties; payment of attorneys’ fees
or costs; additional insured provisions; dispute resolution, including, but not limited
to, arbitration; indemnification of another party; and confidentiality. Any such
provisions in the Contract, or in any attachments or documents incorporated by
reference, will not be binding on the State of Wyoming. Designations of venue, choice
of'law, enforcement actions, and similar provisions shall not be construed as a waiver
of sovereign immunity. The parties agree that any ambiguity in this Contract shall not
be strictly construed, either against or for either party, except that any ambiguity as to
sovereign immunity shall be construed in favor of sovereign immunity.

Taxes. The Contractor shall pay all taxes and other such amounts as required by
federal, state, and local law, including, but not limited to, federal and social security
taxes, workers’ compensation, unemployment insurance, and sales taxes.

Termination of Contract. This Contract may be terminated, without cause, by either

party upon thirty (30} days written notice. This Contract may be terminated by either

party for cause if the other party fails to perform in accordance with the terms of this

Contract if such failure has not been cured within thirty (30) days after written notice
Confract between the State of Wyoming, By and Through the Wyoming Business Council

and President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
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of the failure to perform has been given. In the event of early termination, Agency
shall pay Contractor for all milestones completed as referenced in Section 4 and for
any expenses incurred for any partially completed milestones as of the date of
termination, inchuding any non-cancelable obligations.

Third-Party Beneficiary Rights. The parties do not intend to create in any other
individual or entity the status of third-party beneficiary, and this Contract shall not be
construed so as to create such status. The rights, duties, and obligations contained in
this Contract shall operate only between the parties to this Contract and shall inure
solely to the benefit of the parties to this Contract. The provisions of this Contract are
intended only to assist the parties in determining and performing their obligations under
this Contract.

Time is of the Essence. Time is of the essence in all provisions of this Contract.

Titles Not Controlling. Titles of sections and subsections are for reference only and
shall not be used to construe the Janguage in this Contract.

Waiver. The waiver of any breach of any term or condition in this Contract shall not
be deemed a waiver of any prior or subsequent breach. Failure to object to a breach
shall not constitute a waiver.

. Counterparts. This Contract may be executed in counterparts. Each counterpart, when

executed and delivered, shall be deemed an original and all counterparts together shall
constitute one and the same Contract. Delivery by the Contractor of an originally
signed counterpart of this Contract by facsimile or PDF shall be followed up
immediately by delivery of the originally signed counterpart to the Agency.

THE REMAINDER OF THIS PAGE WAS INTENTIONALLY LEFT BLANK.
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9. Signatures. The parties to this Contract, either personally or through their duly authorized
representatives, have executed this Contract on the dates set out below, and certify that they
have read, understood, and agreed to the terms and conditions of this Contract.

The Effective Date of this Contract is the date of the signature last affixed to this page.

AGENCY:
State of Wyoming, by and through the Wyoming Business Council

Josh Dorrell (w23, 2022 10:16 MDT) Aug 23, 2022
Joshua J. Dorrell, Chief Executive Officer Date

Sarah Fitz-Gerald {Aug 23, 2022 10:15 MDT) Aug 23, 2022
Sarah S. Fitz-Gerald, Chief Strategy Officer Date

CONTRACTOR:

President and Fellows of Harvard College, on behalf of the Harvard Kennedy School
Guattstt 7 Aug 23, 2022

Sarah Holtz, Sr. Grants and Contracts Officer Date

ATTORNEY GENERAL’S OFFICE: APPROVAL AS TO FORM
% ;
> e 2206576 6¢-19- 2022
Cole R. White, Womey General Date
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1. Introduction

The Growth Lab is a research program at Harvard University within the Center for International
Development. With its multidisciplinary team of over 40 staff, fellows, and faculty led by
Professor Ricardo Hausmann, the Growth Lab pushes the frontiers of economic growth and
development policy research. The Growth Lab advances academic research on the nature of
economic growth and conducts piace-based engagements that aim to understand context-
specific growth processes, help address key constraints, and help catalyze promising
opportunities. Through its research and teaching activities, the Growth Lab has become a
global thought leader offering breakthrough ideas, methods, and tools that help practitioners,
policymakers and scholars understand how to accelerate economic growth and expand
opportunity across the world. Consistent with the mission of the Harvard Kennedy School of
Government (HKS), in which the program is housed, the Growth Lab works to expand
capabilities for improved economic policymaking such that more people and societies can
enjoy higher levels of wellbeing through stronger, more sustainable, and more inclusive
economic growth processes.

Growth Lab applied projects utilize a variety of tools from economics and other disciplines
with a focus on understanding place-specific growth challenges and enabling learning-by-
doing to address these challenges [ocally. Key frameworks developed at the Growth Lab and
applied within projects include Growth Diagnostics and Economic Complexity. Growth
Diagnostics is a methodology that identifies the most binding constraints to better growth
outcomes, which informs and allows policymakers to take highly impactful actions rather than
simply cataloging  problems that may be of high or low importance. Economic Complexity
is a rapidly growing field of research that leverages network science and machine learning to
understand what economic activities a given country or region could expand into next, based
on what it currently does. In addition to these core frameworks, the Growth Lab draws upon
various approaches to bring together international and local expertise around urgent public
problems. Several modalities of Growth Lab applied projects are provided as Annex 1,

Growth Lab applied projects aim not only to understand constraints and opportunities in
specific places, but also to empower local stakeholders in real time and im sifu to address
constraints and seize economic opportunities through training, capacity building, and the
development of practical, place-based tools. Over the last three years, the Growth Lab has
conducted applied projects at the country, state, and city level across six continents, along with
international projects focused on common constraints such as COVID-19. Typical outputs of
these applied projects include numerous and iterative policy reports, digital tools to assist
economic decision-making, Harvard Kennedy School working papers, and support toward the
development of innovative policy responses and stronger economic institutions in coordination
with local counterparts. All applied Growth Lab projects aim to generate publicly available
research of relevance to the local community as well as frameworks, tools, teaching resources
and learning experiences that strengthen the HKS community.

The proposed project would be a two-year engagement, led by Professor Ricardo Hausmann,
between the Growth Lab and the State of Wyoming (via the Wyoming Business Council -
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WRBC) that brings together the Growth Lab multi-disciplinary network of researchers and
policy professionals with a Wyoming-based network of researchers, policymakers, and other
stakeholders to tackle critical economic issues facing the state. The Principal Investigator,
Professor Ricardo Hausmann, takes an active role in guiding the team in the analysis, by
posing key questions and advising on the right research techniques to be used in elucidating
them. The Growth Lab would conduct place-based research to understand the challenges that
undermine inclusive economic growth processes across the state and inspire local actions and
further local research to catalyze stronger and more sustainable growth, employment, and
wellbeing. This project would occur at a highly strategic time for Wyoming. Significant
federal resources are being transferred to states, localities, and tribal nations to support
COVID-19 recovery and address underlying challenges, but achieving long-term impact will
require informed, place-based strategies and institutional innovations. Simultaneously, global
changes and technological shifts have put new pressure on Wyoming’s historic growth
drivers. This project would help inform the state how to navigate these opportunities and
challenges and, in doing so, build capabilities in Wyoming that will last long after the project
is completed. By focusing the research on Wyoming’s significant economic challenges, this
project will also produce generalizable findings on issues of relevance to other economies
and societies, especially regarding natural resource dependence, challenges of economic
diversification in remote places, and fundamental changes in the national and global product
demand and technologies resulting from global carbonization. Since this engagement is at a
state level — where instruments of federal policy are not available — this project will also
yield generalizable findings about policy dimensions through which subnational governments
can respond to economic challenges.

2. Problem Context

The State of Wyoming has experienced slow economic growth and an overall reduction in jobs
over the last decade. Growth and employment within the state has been disconnected from the
growth trajectory of the United States overall and from much faster growing neighboring states
(including Utah, Colorado, and Idaho)}. The economic shock of COVID-19 has been acute, and
employment has recovered only partially and much slower than the Mountain West region,
Poor economic opportunity has created deep challenges for individual weilbeing and pressures
on communities across the large and rural state. Wyoming has experienced a persistent pattern
of outmigration in its labor force, which adds to the challenges of providing public services for
those who remain. The state’s economy is highly concentrated in and dependent on energy and
mineral wealth, and the private sector has struggled to grow despite a focus on small
government, low taxation, and business friendly regulations.

Changes in the national and global economy have put further pressure on the state economy.
Much of the state’s resource wealth and export generation derives from fossi] fuels, which are
in decreasing demand as the global economy decarbonizes through new energy technologies.
Wyoming’s median household income (as of 2019) was above the national level; however, the
state has continuously lost well-paying jobs in mining and construction. This lost income will
continue to have negative impacts on demand for non-tradable goods and services, which
hollows out local economies, if not replaced with other sources of tradeable income. The state’s
finances are also highly dependent on resource extraction such that the erosion of this large
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part of the economy also hollows out the state’s ability to support households, help workers to
move into new opportunities, and invest in public goods and initiatives that can strengthen
economic diversification. As in any economy, it is not obvious prima facie what public goods
and initiatives would be most effective toward this end; but in the context of Wyoming’s low
population, absence of urban agglomerations, narrow economic base, and exposure to global
pressures, it is clear that new state and local economic strategies are needed.

Wyoming faces key challenges and opportunities in at least four major areas, for which there
are not off-the-sheif policy and governance solutions, pertaining to its economic structure, its
energy system, its fiscal system, and its labor market. Each of these areas has both economic
and broader social determinants, and each is intertwined with the others. While the challenges
associated with these areas may be daunting, there is also strong potential to unlock
opportunities that will better serve Wyomingites. Since none of these issues can feasibly be
addressed by returning to past equilibria, adapting with an eye to the future is the only option.
It is at inflection points like these that research support and the development networks that
bring together a variety of experiences, ideas, and perspectives around clear problems can be
of the greatest use. This is the need that this research project aims to fill.

3. Project Research Questions

This engagement would be guided by a set of research questions that would grow and evolve
over the course of project learning and local action. The project network (see Section 5) would
return to these guiding research questions to iterate repeatedly and continuously develop ways
to bring diverse stakeholders and research methods together in the pursuit of answering and
practically addressing them. This project would take a flexible and adaptive approach to
building its overall research agenda, focusing on iteration and collaboration. This engagement
will include both traditional research approaches, with frequent sharing of findings, to deepen
research questions and inform policy actions, as well as a focus on action research, Within the
action research paradigm, initial research is used to inform actions by local stakeholders, which
reveals more information to understand and diagnose complex problems, which informs new,
and more informed, actions to solve those problems.

The following is an initial set of guiding research guestions:

e  Why has aggregate economic growth in Wyoming been low and volatile?
e Why has economic opportunity for individuals and communities been subdued?

e What vulnerabilities are emerging at the state and local levels, with respect to both
aggregate growth and economic opportunity?

e What capabilities are present or nascent within the state economy that can support future
growth? How are these distributed across the state?



e What pathways to sustained, widespread economic growth and opportunity exist for
Wyoming, and what factors constrain them?

What opportunities do new energy technologies introduce for the Wyoming economy?
What approaches can the state take to expand good jobs and reduce unemployment?
How can the state respond to its fiscal risks and optimize its fiscal space?

How can new opportunities and reforms be pursued in ways that are compatible with
Wyoming’s sense of identity?

Though specific to Wyoming, these research questions could also be asked in places that face
similar constraints . For example, a state, or country that has similar energy resources to
those in Wyoming could learn from the outcomes of this research what other opportunities new
energy technologies could be applicable and valuable to their own economies. At the same
time, from the outcomes of each project, the Growth Lab raises new questions of academic
importance to the process of development, which feed back into academic research.

Annex 2 provides an initial outline of the envisioned timeline for this project. The events and
initial deliverables noted in this timeline would help to structure how the research team tackles
research questions like those above, as well as other key research questions that may emerge
through learning. This initial timeline would be adapted and grow more specific over time as
the Growth Lab, WBC, and other stakeholders agree on key workstreams and seize
opportunities to align with local problem-solving processes.

4. Novel Methods and Data Resources

In addition to the Growth Lab’s central frameworks, this project will apply novel analytical
methods and draw upon a large selection of available data. Recent academic research of the
Growth Lab has established new understandings and tools regarding productive knowledge at
the subnational level. Within the broader academic community, in economics and beyond,
there has been a rapid growth in tools and methods for studying place-based problems
— espectally within labor market research (the future of work), economic complexity research
(identifying capabilities, competitiveness of remote places, and capitalizing on new
technologies), and economic geography (understanding inclusion and exclusion) — that will
allow for deep investigation into the questions that will guide this project. Machine learning
and “big data” approaches have simultaneously increased the availability of high-definition
and high-frequency data to study economic systems, especially in the United States and other
developed countries. Qualitative research approaches have also advanced to better understand
how economic issues interact with identity and social movements. Finally, fields of research
have emerged in response to the impacts of climate change, opportunities in the energy of the
future, and widespread challenges of economic inequities. All these tools, together with new
data resources, will allow this project to mobilize research targeted to understand Wyoming’s
growth and transformation challenges and inform local response actions.

The project will utilize the following data resources. among others:




® Dun & Bradsireet database of firms — This dataset (and the Metroverse tool that is built
upon it) brings global coverage of industry-locations at very high granularity. It also
provides ownership information, which is crucial in understanding the decisions of multi-
location firms.

e United States County Business Patterns data — This dataset, provided by the Census
Bureau, gives a time-series of establishment, employment and payroll information for
location-industry pairs within the US.

e United States Census and American Community Survey data — Public data from the
Census and American Community Service provide information for high-detail analysis
demographics and economic conditions at a localized level. The Growth Lab has also
developed a cleaned dataset of historical Census data to understand long-term dynamics
of population movements and growth of the Western United States.

e BLS Employment & Wage Statistics — The Bureau of Labor Statistics is a source of
high-quality information on labor market dynamics and wages.

e O*NET — This is a database with highly detailed information on tasks and occupations
in the United States over time. Using this database, skill relatedness can be quantified.

e [nput-Output Linkages — Provided by the Bureau of Economic Analysis, this dataset
gives a detailed account of input-output relationships between industries.

e Patent data — Each patent comes with inventors, assignees, citations to other patents
and technology classifications. Through these relationships, it is possible to determine
the technological position of a location and its adjacencies.

e Subnational and International Trade Daia — Public data is available on trade from each
state to other countries and states, and high-detail data is available on trade between
countries from UN COMTRADE (and the Atlas of Economic Complexity, which is built
upon it).

e State- and local-level administrative data — The project will aim to utilize
administrative data as available from state and local government, supported by Data Use
Agreements.

® "Big Data” — Novel data (for example, as used by Growth Lab researchers to map
functional networks of U.S. state governments) may be used.

e New Data Collection — The project may develop and implement surveys, including
online surveys, and other means of data collection in coordination with local
organizations, where necessary to respond to data gaps.



1. Project Network

The problems that motivate this project are complex and evolving and thus require bringing
together a diverse group of researchers, practitioners, government officials and other
stakeholders to learn. This project would aim to build an active research network that brings
together research capabilities across the Growth Lab, the Harvard Kennedy School of
Government, and Harvard University with local capabilities and local concerns. The Growth
Lab will maintain research independence on the project overall while also coordinating
intensively with counterparts in Wyoming to maximize information exchange and enable
capability building. Wherever feasible, the Growth Lab will collaborate with Wyoming-based
researchers to co-develop research that incorporates local knowledge and expertise. The
collaboration may include the effort of coordinating to gather and analyze information and the
development of a small number of co-authored research papers with Wyoming-based
researchers. Based on the research produced directly by the Growth Lab team, we expect that
a wider network of policymakers, practitioners and researchers will gain inspiration and
direction for their own work.

The project would mobilize a small coordinating team of researchers from the Growth Lab and
introduce a flexible structure that would draw upon Growth Lab expertise across its applied,
academic, digital tools, and teaching teams. In practice, this will require a small core team of
Growth Lab researchers leading the project, with short-term engagements from individuals
across the Growth Lab to leverage the diverse expertise of the organization. Centered around
several of the research questions, the project would aim to engage professors and other
researchers from across HKS, Harvard University and outside universities and research
organizations. The project would include intensive collaboration with the Building State
Capability program at the Center for International Development, led by Professor Matt
Andrews, and would also leverage research and expertise from other HKS-based research
institutes such as the Taubman Center for State and Local Governance, the Bloomberg City
Leadership Initiative, the Malcolm Wiener Center for Social Policy, Joint Center for Housing
Studies, and the Harvard Program on American Indian Economic Development. Where useful,
the Growth Lab will also connect practitioners with experience in working on similar problems
to those faced in Wyoming. The project will also engage Harvard Kennedy School students in
productive learning experiences through summer internships and, potentially, field-based
projects and coursework.

The project will connect this Growth Lab network to active and emerging economic research,
business and policymaking networks in Wyoming. The Governor’s Office and the Wyoming
Business Council will play a central role in connecting local networks through a focus on
shared problems. Given their participation in HKS’s 10-week “Leading Economic Growth™
Executive Education Course — which ran between October and December 2021 — the
Wyoming Energy Authority is  also expected to play coordinating roles in this project, along
with the University of Wyoming, including the Center for Business and Economic Analysis.
Through research, iteration, and outreach focused on the guiding research questions, the project
will aim to strengthen the capabilities of this network within Wyoming toward understanding
and addressing complex growth challenges. Coordination across this network will be
6



continuous and organic. A schedule of events will be developed and updated jointly with these
Wyoming  stakeholders to serve as key opportunities to strengthen the research agenda and
communicate research findings. This schedule will include events both at Harvard Kennedy
School and in the State of Wyoming.

As an important aspect of this engagement, the sponsor, in conjunction with the Government
of Wyoming and other stakeholders, will nominate at least three individuals each year to
participate! in HKS’ Executive Education programs: most immediately Leading Economic
Growth in person when available, and Leading Economic Growth (LEG online) in October
2022, In addition to LEG, there will be a workshop tailored to the context and to support
the needs of the Wyoming proje . The program introduces participants to the analytical
methodologies to be used during the course of the engagement, thus supporting the transfer of
knowledge to Wyoming officials as the intellectual center to lead policy design and
implementation on productive diversification.

! Executive Education nominees will be required to apply to the program; final decisions regarding acceptance
into the program rest with HKS® Executive Education.



5. Project Budget

The proposed budget for this two-year project is $2,883,758, reflecting the cost of:

Growth Lab / Wyoming Year 1 Year2 Total
£2 months 12 months 24 months
1 Personnel, incl. Ext. Experts/Fees $ 752,230 5 811,535 $ 1,563,765
Il Associated Costs $ 8,500 h 8,789 Y 17,289
111 Events $ 2,970 3 3,087 $ 6,057
1V Executive Education $ 37,700 $ 43,890 $ $1,590
IV Travel $ 34894 |§ 36081 | $ 70975
: “Subtotal Direct Cost $ 836294 |8 903,382 | 81739676
HKS OH/F&A/IDC 69% MTDC 5 _551,030 _ _$ 593 052 $ 1,_144,082
: Total Project Cost | '$ 1,387,324 * | '§ 1,496,434°. | 'S 2,883,758

2. Annex 1: Common Modalities of Growth Lab Applied Projects

Identifying economic constraints and opportunities. The Growth Lab uses the Economic
Complexity framework® as a starting point to understand and quantify the knowhow
agglomeration of places and map opportunities for export diversification and structural
transformation. Over the course of its research engagements, the Growth Lab typically has
access to more granular data, which allows it to incorporate the service sector and produce
complexity profiles at the sub-national level. The Growth Lab also uses the Growth Diagnostics
approach* to identify the most binding constraints preventing these diversification
opportunities from materializing.

Producing context-specific policy research. The Growth Lab forms its policy analyses after
conducting literature reviews, data assessments and rigorous analytical work in key policy
areas, while at the same time considering the political and administrative feasibility of different
policy options. This type of research is critical to the Growth Lab’s continued learning on key
policy areas for development, as well as learning on how informed policy can be made in
governments with limifed research and implementation capabilities.

Combining scholars’ and practitioners’ knowhow. To maximize impact, the Growth Lab
recognizes the need to work not only with academics, but also with practitioners, experts and
local consultants who provide both content and context-specific knowledge necessary for

% Hausmann, R. and Klinger, B., 2007. The structure of the product space and the evolution of comparative
advantage (No. 146). Center for International Development at Harvard University,

3 Hidalgo, C.A., Klinger, B., Barabdsi, A.L. and Hausmann, R., 2007. The product space conditions the
development of nations. Science, 317(5837), pp. 482-487.

4 Hausmann, R., Rodrik, D. and Velasco, A., 2008. Growth diagnostics. The Washington consensus reconsidered:
Towards a new global governance, pp. 324-355.
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successfully identifying policies. Depending on the particular needs and expertise required by
the research engagement, the Growth Lab might draw on additional experts.

Building technical capacity. Our work includes collaboration and regular communication
between our team members and local counterparts over extended periods of time and involves
developing analytical instruments and knowledge transfer to local counterparts to use them.

Closely interacting with government officials and the non-government sector. Frequent visits
and extended stays in the location or country, as well as frequent visits from government
officials, ensure that we stay up to date with developments and dynamic needs of the research
engagement. Where possible, we develop strong communication channels between professors
and research fellows, and capable government leaders in order to foster discussions in areas
where we have done research.

Maximizing learning for research and teaching purposes. Through country policy
engagements, the Growth Lab tests the usefulness of concepts and methods developed by
Harvard Kennedy School (HKS) scholars, creating opportunities for their improvement. At the
same time, country projects raise new questions of academic importance on the process of
development, which feed back into academic research. Our teams dedicate significant time to
formalizing findings into publicly available outputs. These are used for teaching purposes,
publication in peer-reviewed journals and distribution in CID’s working paper series. HKS
students also gain valuable work experience within developing country governments through
summer internships.

Creating new transferable knowledge. The Growth Lab seeks to identify new concepts and
frameworks that are not only applicable to the specific country of engagement, but that are also
susceptible of generalization and extension to other development contexts in the long run.
Learning from each country informs our work in others, and helps the Growth Lab explore
different frameworks that, if found successful and generalizable to other regions, become part
of the Growth Lab’s approach to research and policy.



3. Annex 2: Initial Wyoming Project Timeline

The following timeline provides an initial project structure, but this timeline would be
iterated upon and expanded throughout the project. During this engagement, research and
support toward local action would go hand-in-hand, but the first several months would focus
more heavily on developing a sound research base on which to launch action research and
frontier research on key economic issues facing the state that require innovative policy
approaches.

e March 2022 or after the contract is signed: Project kickoff including briefing and
definition of initial project structure with the Growth Lab team, Wyoming Business
Council team, and other key participants. Project to start with rapid research to
understand Wyoming’s growth process and growth probiem utilizing new datasets,
original research, applied analytical tools, and literature review to build off knowledge
from existing studies.

e March / April 2022: 1- or 2-week deep-dive research trip including meetings with
firms, government and non-government {including Economic Development
Organizations (EDOs), Community Development Organizations (CDQs), Destination
Management Organizations (DMOs) meetings, local government information
gathering, and presentation of initial understanding of growth problem and growth
process.

® May 2022: Present first draft of “Growth Perspective” — which will provide an initial
structure and findings toward a Comprehensive Economic Development Strategy
(CEDS), including identifying key entry points for potential work through Problem-
Driven Iterative Adaptation (PDIA) on key growth problems and industry specific
opportunities for growth and business recruitment efforts

¢ May — Nov. 2022: Project accelerates research and problem-solving support through
frequent visits and regular online interactions, including:

o 4-6 PDIA teams launched to address complex problems stemming from growth
perspective (involvement of the team at Building State Capability (BSC) at the
Center for International Development at Harvard University -would require
additional project initiated at this time)

o In-depth economic research, including toward diversifying long-term growth
engines across the state and key enabling policy and public investment needs

o Continuous feedback loops with Government of Wyoming on strategies and
mobilization of strategic initiatives. Coordination, in particular, with Nuclear
Energy Market Analysis, Next Generation Sector Partnerships, Targeted Industry
Studies, and Outdoor Collaboratives
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o Potentially 3-5 research / workstreams on key areas in need of analytical
innovations in coordination with the Government of Wyoming and University
ofWyoming. For an example: policy challenges toward coordinating specific
diversification opportunities and/or economic inclusion challenges

o Nov. - Dec. 2022 ~ Presentation of Year 1 policy research, discussion of 2023 agenda
for policy implementation, new research areas, and development of digital tools,
Presentation of Year 1 research results and policy options, additional steps (including
programmatic actions), and defining the 2023 agenda.

o Event(s) in Wyoming presenting all the work done to stakeholders

o Event(s) at Harvard Kennedy School / over Zoom presenting to
practitioners/research community

o Overarching report in the spirit of a CEDS, using growth diagnostic and economic
complexity frameworks

o Several specific research documents on subjects in line with key workstreams

e January 2023 — Identification of emerging workstreams and information needs for the
year. Restructure work with Special Projects and Engagement Teams.

e Jan.—Nov. 2023 — Implementation of Year 2 research and engagement agenda,
development of tools, infensive coordination and knowledge sharing with Government
of Wyoming and University of Wyoming toward problem-solving and research
workstreams, possibly including:

o Continuation/evolution of 4-6 PDIA teams focused on complex problems stemming
from research findings

o Continued research in areas in need of detailed analytical innovations (i.e., deep-
dive research going beyond Year 1 findings)

o Informed by project research, iterative implementation of policy and programmatic
actions by the Wyoming Government would occur at this time.

e Nov. - Dec. 2023 — Presentation of project results in Wyoming and at Harvard Kennedy
School; Completion of a research compendium on economic growth in Wyoming.

11
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WY Business Council

Pathways to Prosperity Invoice Summary

Date of Payment

10/21/2022

12/1/2022

12/7/2022

3/1/2023

5/30/2023

6/27/2023

Total Paid to Date

Contract Amount
Balance on Contract
Total Allocated
Allocated Unobligated

Remaining Proposed

Deliverable 7

Deliverable 8 - Presentation of Year 2
Total

SLFRF EDA Total
324,422.77 108,140.93 432,563.70
270,352.32 90,117.43 360,469.75
270,352.32 90,117.43 360,469.75
270,352.32 90,117.43 360,469.75
270,352.32 90,117.43 360,469.75
270,352.32 90,117.43 360,469.75
1,676,184.37 558,728.08 2,234,912.45
1,883,758.00 1,000,000.00 2,883,758.00
486,634.13 162,211.42 648,845.55
2,900,000.00  1,000,000.00 3,900,000.00
1,016,242.00 0.00 1,016,242.00
360,469.75
288,375.80
648,845.55

Cumulative
432,563.70
793,033.45

1,153,503.20

1,513,972.95
1,874,442.70
2,234,912.45

Invoice Number
100902-01
100902-02
100902-03
100902-04
100902-05
100902-06

Invoice Description
Deliverable 1 - Contract Execution 15% of total
Deliverable 2 - Growth Perspective 12.5% of total
Deliverable 3 - Strategy & Capacity Building 12.5% of total
Deliverable 4 - Presentation of Year 1 Research 12.5% of total
Deliverable 5 - Strategy & Capacity Building Workstreams 12.5% of total
Deliverable 6 - Strategy & Capacity Building Workstreams June 1, 2023 12.5% of total

Service Dates

Start

8/23/2022
8/23/2022
11/10/2023
2/22/2023
4/19/2023

End

11/9/2022
11/9/2022
2/21/2023
4/19/2023

6/1/2023
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Statewide Planning Grant Application

The attached document contains a letter signed by the representative authorized to apply for and
accept this grant on behalf of the State of Wyoming, completed and executed standard

application assurance forms (SF-424, ED-900A, CD-511) and the project narrative.

Project Title: Statewide Planning Grant
Institution: Office of Governor Mark Gordon
Project Director: Rob Creager, Senior Policy Advisor

Grant Program: American Rescue Plan Act Supplemental EDA Awards



September 10, 2021

Economic Development Administration

Denver Regional Office

Attention: Angela Belden Martinez, Regional Director
1244 Speer Boulevard, Suite 431

Denver, Colorado 80204

Dear Regional Director Martinez,
[ write to you to affirm that the State of Wyoming is ready, willing and able to accept the

“Statewide Planning Grant” from the United States Department of Commerce Economic
Development Administration.

Sincerely,

Mark Gordon
Governor

MG:rc:kh

200 WEST 24TH STREET MARK G O RD O N 307.777.7434 + GOVERNOR@WYO.GOV

CHEYENNE, WY 82002-0010 GOVERNOR OF WYOMING HTTP://GOVERNOR.WYO.GOV



OMB Number: 4040-0004
Expiration Date: 12/31/2022

Application for Federal Assistance SF-424

* 1. Type of Submisslon: I * 2. Type of Application: | * I Revislon, select appropriate letter(s):

[_] Preapplication [IE] New l j
[H] Application [] Continuation * Other (Specify):

[[] Changed!Corrected Application | [] Revision | |

* 3. Dats Recsived: 4, Applicant Identifier:

5a. Federal Entity Identifier: 5b, Federal Award |dentifier:

State Use Only:

6. Date Recsived by State: I:’ 7. State Application Identifier: L |

8. APPLICANT INFORMATION:

* a. Legal Name: IWyom}ng Governor's Office I

* b. Employer/Taxpayer dentification Number (EIN/TIN): * ¢. Organizational DUNS:
{830208667 | ||oe8358238 |

d. Addrass:

* Street1: |200 West 24th Strest T e T __.I
Street2: | l
* City: |Cheyenne B i l
County/Parish: | I

= ——

* State: WY I

Province: I

* Country: I USA: UNITED STATES l
¢ Zip / Postal Code: |82001-3642 '

e. Organizational Unit:

Department Name: Division Name:
L | [L

. Name and contact Information of person to be contactad on matters Involving this application:

Prefix: l I *FirstName:  |Rob J
Middle Name: l I

* Last Name: [ Creager |

Suffix: | l

Title: |_Senior Policy Advisor ]

Organizational Affiliation:
IWyoming Governor’s Office |

* Telephone Number: |1-3o7_777.7434 | FaxNumber: L ]

* Emall: !rob.creager@wyo.gov I




Application for Federal Assistance SF-424

“ 9. Typo of Applicant 1: Select Applicant Type:

IState Government

Type of Applicant 2: Select Applicant Type:

Type of Applicant 3: Select Applicant Type:

.

* Other (specify):

* 10. Name of Federal Agency:
{epa |

11. Catalog of Federal Domestic Assistance Numbsr:

[11.307 ]

CFDA Title:

2021 American Rescue Plan Act (ARPA) Statewide Planning, Research, and Networks

* 12. Funding Opportunity Number:
|EDA-HDQ-ARPRN-2021-2006986 N

* Title:

2021 American Rescue Plan Act (ARPA) Statewide Planning, Research, and Networks

13. Competition Identification Number:

L

Title:

14. Areas Affected by Profect (Cities, Countles, States, etc.):

| | | AddAttachment | | Delete Attachment | [ View Attachment

“ 15. Descriptive Title of Applicant's Project:

Community economic development study, statewide

Attach supporting documents as specified In agency Instructions.
[ Add Attachments | ' Delete Attachments ] , View Attachments I




Application for Federal Assistance SF-424

16. Congressional Districts Of:

* a. Applicant E: * b. Program/Project :

Aftach an additional list of Program/Project Congresslonal Districts If needed.
I J I Add Attachment I Ijelete Attachmem—l l View Aftachment J

17. Proposed Project:

* a. Start Date: : * b. End Date: E

18. Estimated Funding ($):

* a. Federal 1,000,000.00
o [T

* d. Local

* @. Other

S ——
*g. TOTAL | |

* 19. Is Application Subject to Review By State Under Executive Order 12372 Process

[:] a. This application was made available to the State undar the Executive Order 12372 Process far review on [:
[:] b. Program Is subject to E.O. 12372 but has not been selected by the State for review.

[H] c. Program is not covered by E.O. 12372,

* 20. Is the Applicant Delinquent On Any Federal Debt? (If “Yes,” pravide explanation in attachment.) ]

[Jyes [H] No

If "Yes", provide explanation and attach
I I | Add Attachment ] l Delete Attachment ' I View Attachment

21. "By signing this application, | certlfy (1) to the statements contained in the list of certifications™ and {2) that the statements
herein are true, complete and accurate to the best of my knowledge. | also provide the required assurances** and agres to
comply with any resulting terms if | accept an award. | am aware that any false, fictitious, or fraudulent statements or claims may
subject me to criminal, civil, or administrative penalties. (U.S. Code, Title 218, Section 1001)

[x] ™ | AGREE |

** The list of certifications and assurances, or an Internet site where you may obtain th's list, Is contalned in the announcement or agency
spacific instructions.

Authorized Representative:

Prefix: r= J * First Name: l—;ob : |
Middle Name: . |

“ Last Name: |Creager j
Suffix: ]

* Title: |§anior Policy Advisor ———I

* Telsphone Number: I1_307_777_8214 I Fax Number: [

* Emall: |rob.creager@wyo.gov

* Signature of Authorized Representative: I ////‘\’pQ (7'/ A ) | * Date Signed: [ j [ 13/ 1) ]
e ,‘u’




OMB Number: 0610-0094
Expiration Date: 11/30/2021

ED-900A - Additional EDA Assurances for
Construction Or Non-Construction Investments

For ALL investments: As a duly authorized representative of the applicant, | further certify that the
applicant:

1. Understands that attorneys' or consultants' fees, whether direct or indirect, expended for securing
or obtaining EDA investment assistance are not eligible costs. See 13 C.F.R. § 302.10(a).

2. Understands that conflicts of interest or appearances of conflicts of interest are prohibited and may
jeopardize this application or result in the forfeiture of investment funds. A conflict of interest
occurs, for example, where a representative, official, employee, architect, attorney, engineer, or
inspector of the applicant, or a representative or official of the federal, State or local government,
has a direct or indirect financial interest in the acquisition or furnishing of any materials, equipment,
or services to or in connection with the project. See 13 C.F.R. § 302.17.

3. Will comply with the reporting requirements under the Government Performance and Results Act
(GPRA) of 1993 and the GPRA Modernization Act of 2010 (GPRAMA) for measuring and reporting
project performance.

For CONSTRUCTION investments: As a duly authorized representative of the applicant, | further certify
that the applicant:

1. Will operate and maintain the facility in accordance with at least the minimum standards as may be
required or prescribed by applicable federal, State and local agencies for the maintenance and
operation of such facilities.

2. Will require the facility to be designed to comply with the Americans with Disabilities Act of 1990
(ADA) (42 U.S.C. 12101 et seq.), the Architectural Barriers Act of 1968 (42 U.S.C. 4151 et seq.)
and the Accessibility Guidelines for Buildings and Facilities regulations, as amended (36 C.F.R.
part 1191), and will be responsible for conducting inspections to insure compliance with these
requirements.

3. For the two-year period beginning on the date EDA investment assistance is awarded, will refrain
from employing, offering any office or employment to, or retaining for professional services any
person who, on the date on which the investment assistance is awarded or within the one-year (1)
period ending on that date, served as an officer, attorney, agent or employee of the Department of
Commerce and occupied a position or engaged in activities that EDA determines involved
discretion with respect to the award of investment assistance under PWEDA. See section 606 of
PWEDA and 13 C.F.R. §302.10(b).

4. Will have no facilities under ownership, lease or supervision to be utilized in this project that are
listed or under consideration for listing on EPA's List of Violating Facilities.



5. Will comply with Executive Order 12699, "Seismic Safety of Federal and Federally Assisted or
Regulated New Building Construction," which imposes requirements that federally-assisted
facilities be designed and constructed in accordance with the most current local building codes
determined by the awarding agency or by the Interagency Committee for Seismic Safety in
Construction (ICSSC) and the most recent edition of the American National Standards Institute
Standards A58, Minimum Design Loads for Buildings and Other Structures.

6. Will observe and comply with federal procurement rules, as set forth in 2 C.F.R. part 200, as
applicable, for award of any contracts for architectural engineering, grant administration services,
or construction financed with EDA investment assistance

For NON-CONSTRUCTION investments: As a duly authorized representative of the applicant, | further

certify that the applicant:

1. Will comply with applicable regulations regarding indirect cost rates, if indirect costs are included in

the application.

2. Will comply with the requirement that this investment assistance will not provide a proprietary
benefit to a private individual, for-profit corporation, or other commercial entity.

SIGNATURE OF AUTHORIZED CERTIFYING OFFICIAL

,-'/T ;'/i | : ;"‘; ‘ //
/f !, ’”V /7‘/’ '."'.,.l “//,/( r/‘ »_v’.;"/\/“;,,x_/_,‘-
N '772/
APPLICANT ORGANIZATION

Office of Governor Mark Gordon

TITLE

Senior Policy Advisor

DATE SUBMITTED

09-10-2021 1




FORM CD-511 U.S. DEPARTMENT OF COMMERCE

(REV 1-05)

CERTIFICATION REGARDING LOBBYING

Applicants should also review the instructions for certification included in the regulations before completing this form. Signature on
this form provides for compliance with certification requirements under 15 CFR Part 28, “New Restrictions on Lobbying.” The
certifications shall be treated as a material representation of fact upon which reliance will be placed when the Department of
Commerce determines to award the covered transaction, grant, or cooperative agreement.

LOBBYING

As required by Section 1352, Title 31 of the U.S. Code, and
implemented at 15 CFR Part 28, for persons entering into a grant,
cooperative agreement or contract over $100,000 or a loan or loan
guarantee over $150,000 as defined at 15 CFR Part 28, Sections
28.105 and 28.110, the applicant certifies that to the best of his or her
knowledge and belief, that:

(1) No Federal appropriated funds have been paid or will be paid,
by or on behalf of the undersigned, to any person for influencing or
attempting to influence an officer or employee of any agency, a
Member of Congress in conncection with the awarding of any
Federal contract, the making of any Federal grant, the making of
any Federal loan, the entering into of any cooperative agreement,
and the extension, continuation, renewal, amendment, or
modification of any Federal contract, grant, loan, or cooperative

Statement for Loan Guarantees and Loan Insurance

The undersigned states, to the best of his or her knowledge
and belief, that:

In any funds have been paid or will be paid to any person for
influencing or attempting to influence an officer or employee
of any agency, a Member of Congress, an officer or employee
of Congress, or an employee of a Member of Congress in
connection with this commitment providing for the United
States to insure or guarantee a loan, the undersigned shall
complete and submit Standard Form-LLL, “Disclosure Form
to Report Lobbying,” in accordance with its instructions.

Submission of this statement is a prerequisite for making or
entering into this transaction imposed by section 1352, title
31, U.S. Code. Any person who fails to file the required state-

ment shall be subject to a civil penalty of not less than $10,000
and not more than $100,000 for each such failure occurring
on or before October 23, 1996, and of not less than $11,000
and not more than $110,000 for each such failure occurring
after October 23, 1996.

agreement.

(2) If any funds other than Federal appropriated funds have been
paid or will be paid to any person for influencing or attempting to
influence an officer or employee of any agency, a Member of
Congress, an officer or employee of Congress, or an employee of a
member of Congress in connection with this Federal contract, grant,
loan, or cooperative agreement, the undersigned shall complete and
submit Standard Form-LLL, “Disclosure Form to Report Lobbying.”
in accordance with its instructions.

(3) The undersigned shall require that the language of this
certification be included in the award documents for all subawards at
all tiers (including subcontracts, subgrants, and contracts under
grants, loans, and cooperative agreements) and that all subrecipients
shall certify and disclose accordingly.

This certification is a material representation of fact upon which
reliance was placed when this transaction was made or entered into.
Submission of this certification is a prerequisite for making or
entering into this transaction imposed by section 1352, title 31, U.S.
Code. Any person who fails to file the required certification shall be
subject to a civil penalty of not less than $10,000 and not more
than $100,000 for each such failure occurring on or before
October 23, 1996, and of not less than $11,000 and not more
than $110,000 for each such failure occurring after October 23,
1996.

As the duly authorized representative of the applicant, | hereby certify that the applicant will comply with the
above applicable certification.

NAME OF APPLICANT AWARD NUMBER AND/OR PROJECT NAME

State of Wyoming State and Community Economic Development Stud:
PRINTED NAME AND TITLE OF AUTHORIZED REPRESENTATIVE
Robert Creager , " P
SIGNATURE 7 / | _~ DATE
[ / {;ﬁg // e 09-10-2021

\ ‘“Z/L/



Statewide Planning Grant Narrative
State of Wyoming

The State of Wyoming for decades has set out with the goal to develop and diversify its economy.
With that goal in mind state agencies have made tremendous strides and future aspirations have been
formed, yet we lack a unified and cohesive master plan. Through coordinating these already formed plans
and developing targeted industries, the State of Wyoming will be able to move toward resiliency together
as one. As Henry Ford once said, “If everyone is moving forward together, then success takes care of
itself.”

Coordinating Economic Development Plans. From business recruitment and expansion to
workforce planning through internship programs and higher education the State of Wyoming has
numerous programs and initiatives through a number of agencies. This planning grant will allow the state
to better coordinate these efforts to ensure that we do not reinvent the wheel and allow us to better
highlight where our gaps still exist. This coordination will be conducted through the Governor’s Office
and will include, but not be limited to, the following state agencies: Wyoming Business Council,
Department of Workforce Services, Wyoming Energy Authority, Wyoming Office of Tourism, Wyoming
State Parks & Cultural Resources, the School of Energy Resources at the University of Wyoming, and the
Governor’s Wyoming Innovation Partnerships initiative, which is a consortium of Wyoming’s higher
education institutions. With a 30 month performance period on this grant the current tentative schedule
would have this portion of the grant being completed in the first 12-15 months.

Developing Industry Clusters. Once all respective agencies' plans are coordinated the State of
Wyoming plans to use this grant to get data and run analytics on what industries will have the biggest
impacts on the state's future. This analysis will not only cover what we expect future economic drivers to
be but will also analyze what strengths certain communities already have that can provide a leg up when
activating new economic sectors in the state like advanced manufacturing, technology, healthcare,
professional services, and many more. This portion has an expected timeline of 15-18 months and to have

at least one subrecipient for data and analytics.



This grant opportunity through the Economic Development Administration will allow the State of
Wyoming to strive for measurable outcomes and usable tools and strategies for communities. Through
this effort we will better align economic development and workforce programs and create a path forward

with a targeted, more coordinated approach towards building a sustainable and resilient economy.
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PATHWAYS TO PROSPERITY
BIG PICTURE TIMELINE

A multidisciplinary collaboration to identify and tackle critical economic issues facing the state of Wyoming focused on HOW
we do the work to make Wyoming more resilient. This is not a report; This is a systems change. Work initiated August 2022.

™

®
BUSINESS COUNCIL

esT 25 YEARS 1998

Sept. 2022

Growth Lab’s
Initial Visit to
Wyoming

Harvard Growth Lab
team makes initial
visits to Wyoming,
meeting with variety
of partners and
stakeholders to
inform initial Growth
Perspective.

Nov. 2022

Draft Growth
Perspective
Released

Looks at trends in
Wyoming's growth
over time & reflects
on the process that
has taken place
while identifying
potential
constraints.

Oct.-Dec. 2022

Discovery

WBC team members
participate in Leading
Economic Growth
(LEG) Course.
Additional meetings
with partners,
businesses,
community leaders.
GL continues to visit
Wyoming.

NOW

Capacity
Building
Workstreams

Connect with key
partners/stakeholders/
agencies to identify
work, problems &
opportunities for each
workstream.

Additional LEG Course
participants.

Fall 2023

Workstream
Action Items

Identify & build out
work necessary to
move workstream
goals forward by
leveraging
leadership, policy &
funding
opportunities.

End 2023 &
Ongoing

Ongoing
Systems
Change

Contracted work
with The Growth
Lab complete;
Continue
collaborative
approach to
address Wyoming's
biggest challenges.
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- Growth Lab

A Growth Perspective on
Wyoming

March 2023

Thao-Nguyén Bui, Tim Freeman, Farah Kaddah, Lucas Lamby, Yang Li, Tim
O’Brien, Eric Protzer, Alejandro Rueda Sanz, Ricardo Villasmil, and Ricardo
Hausmann

This report informs the Pathways to Prosperity Project between the Growth
Lab at Harvard University and the State of Wyoming. It has been updated
based on stakeholder feedback and continued research across the State

Wyoming following a first draft circulated in November 2022.
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This report is intended as a situation analysis of Wyoming’s economic position in the
context of an evolving national and global economy, particularly after the emergence of
the COVID-19 pandemic. It focuses on drivers of economic output and jobs. In doing so,
it does not begin to discuss the significant advantages that Wyoming has in the strength
of its various communities and continuous public contributions of private individuals
across the state. This report could not have been conducted in the same detail without
these strengths. The Pathways to Prosperity Project that is informed by this report will
seek to continue to leverage these capabilities of the Wyoming community to strengthen
growth and resilience moving forward.
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Executive Summary

This report sets out to understand if the economy of the State of Wyoming is positioned to grow
into the future. To do this, the report begins by investigating the past. To know where the state
economy could be headed, and how that direction may be improved, it is critical to understand
how the state developed the economic structure and drivers that it has today. Thus, Wyoming’s
economic trajectory is explored over the long, medium, and short term. From this investigation,
we find that Wyoming faces an overall growth problem, but we also find a high degree of variation
in economic engines and growth prospects across the state. The problem that this report identifies
is that the composition of economic activities is not positioned to sustain a high quality of life
across all parts of the state.

“Across all parts of the state” is an essential part of the problem statement for Wyoming. While
some local and regional economies in the state are growing and bumping up against identifiable
constraints, other local and regional economies are experiencing sustained contractions and will
require new sources of growth in order to retain (or expand) population and high quality of life.
Since economic dynamics vary significantly across the state, analysis is conducted in as much
geographic detail as possible. By combining historical and geographic dimensions of growth, this
report aims to inform pathways for sustained and inclusive prosperity across the of Wyoming.

Growth over the long term...

Wyoming’s long-term economic trajectory — based on data going back to 1870 — is intimately
tied to its limited population agglomeration and specialization in natural resource industries.
Wyoming’s population has lagged behind neighboring states over virtually its entire history, which
largely results from the comparatively limited agricultural potential and broader livability of its land.
An index of land quality in terms of its ability to support human population — by Henderson et al.
(2022) — indicates that Wyoming’s counties have some of the lowest potential for dense human
population in the United States. Despite its early advantage in transcontinental rail, Wyoming also
missed an early influx of population growth that affected other parts of the West due to the nature
of its resource base. Over time, Wyoming’s mining resources gained value, but population growth
was always very limited. At points in time where resources gained value due to high national or
global prices, the state’s fiscal system gained increasing reliance on taxing resource extraction
rather than other sources of income or wealth.

Wyoming’s small population agglomerations predispose the state to not just remain small in
population terms, but to engage in a limited set of economic activities. Evidence from the
contemporary economic geography of the U.S. indicates that the vast majority of tradable
economic activities tend to be larger in central locations close to lots of human population,
whereas only a small minority of industries — concentrated strongly in natural resources,
agriculture, and tourism — tend to be larger in remote places. These remote places tend to have
lesser access to the wide variety of skills and knowhow needed to support economic
diversification while also being further away from markets. Wyoming faces a striking disadvantage
in the modern economy, where a diverse set of high-income jobs cluster in large labor markets,
due to its small and dispersed population centers. This report outlines the co-evolution of
Wyoming’s low population with its low economic diversification. This co-evolution has not
undermined Wyoming’s ability to support a high quality of life but does make this standard of living
vulnerable under changing national and global economic conditions.



Growth over the last 20-30 years...

Wyoming’s economy over the last generation follows directly from its longer history. A recent
boom-bust cycle looms large over Wyoming’s medium term economic trajectory. Although the
boom leading up to the time of the Global Financial Crisis fueled growth of jobs and income — led
by mining and associated construction — the bust thereafter (and especially after the end of a
global commodity supercycle in 2014) had several deleterious consequences. Whereas Wyoming
surpassed all its neighbors in the growth rate of middle-class jobs (measured as those paying
$40,000 to $80,000 in 2000 USD) from 2000-2013, by the late 2010s this had collapsed to among
the very lowest in the region. The number of jobs in the state fell while other states recovered
from the Global Financial Crisis and some neighboring states grew rapidly. Job lost was most
intensive for people not born in the state, while job growth for the Wyoming-born population
flatined. From 2014-2017 businesses in Wyoming also cited slow business and the
unpredictability of business conditions as major sources of lost profits at higher rates than
surrounding states.

Many effects and consequences of the bust were specific to local areas of Wyoming. Counties
such as Sublette, Campbell, Big Horn, Sweetwater, and others were highly exposed to the shock
in prices due to their high concentration of wages accounted for by the mining sector. Albany,
Teton, Laramie, and Goshen counties, in comparison, were relatively insulated. There were also
important differences in which counties produced which resources. Campbell and Converse
counties were highly exposed to coal, whereas natural gas and oil figured more heavily into a
variety of other counties, with these different resources being differentially affected by national
and global market dynamics and technology change. Smaller towns were the hardest-hit
communities as these labor market effects played out. Larger towns in a variety of counties tended
to maintain more growth in population and labor force participation, whereas small towns more
often shrunk. Importantly, several areas of the state — often those concentrated in mineral
resources — lost social mobility, reflecting a decline in equal opportunity.

The population of Wyoming today is highly geographically dispersed, with no large cities and half
the population living in towns of fewer than 10,000 people. Median household income compares
favorable versus neighboring states, reflecting an often-high quality of life. Nevertheless, migration
patterns suggest that economic prosperity is not shared by all. A majority of people born in
Wyoming no longer live in the state, and rates of out-migration among young adults are the highest
in the US. This is offset by large amounts of in-migration — most people who live in Wyoming
were born in another state — but there is an overall brain drain of college-educated people out of
the state.

Post-pandemic growth and prospects...

The short-term trajectory of Wyoming’s economy since 2020 has been shaped by the pandemic
but in many respects is also a continuation of the medium term bust. Wyoming’s aggregate
employment and wages have recovered at slower rates than in surrounding states, but these
effects are overwhelmingly driven by sluggish activity in the mining sector. Many counties
experienced growth in manufacturing, professional services, finance, and accommodation & food
services. The best- and worst-faring counties mostly parallel medium-term trends as well. Teton,
Albany, Lincoln, and Sheridan counties grew jobs and wages from 2020 Q1 to 2022 Q1. Some of



the hardest-hit counties on these measures were Converse, Sweetwater, Campbell, and Natrona
counties.

A silver lining from the pandemic was the large-scale adoption of remote work, which opened the
possibility of new service employment in geographically remote communities. While rates of
remote work generally increased in Wyoming from 2019 to 2021, these increments were small
compared to those in areas of surrounding states. The commuting zones in Wyoming with the
highest rates of remote work adoption now hover around 10%, for instance, whereas parts of
every neighboring state have rates closer to 15% or in some instances 25%. In most parts of
Wyoming this can be explained by the pre-existing occupation structure not being especially
amenable to remote work, but in Laramie and Cheyenne rates of remote work are below
expectations given the occupation structure.

Declining national consumption of fossil fuels, especially coal, has been a key driver of Wyoming’s
economic challenges. Yet, going forward another near-term opportunity for Wyoming lies in new
energy and changes in national and global economic systems through decarbonization. Wyoming
had an impressive rate of growth in occupations needed for the ‘green’ economy from 2010-2020
versus neighboring states, and its rate of patenting environmentally-friendly technologies also
compares favorably. It also has natural resources and established capabilities that may position it
to benefit from new demand for low-carbon energy, rare earth minerals, and carbon sinks — in
addition to other opportunities likely not yet evident.

Understanding pathways to prosperity

Overall, Wyoming’s economic structure has provided a high quality of life for many residents and
an enviable level of equity and social mobility. But its reliance on fossil fuels is threatened by global
trends in decarbonization. If these continue to accelerate, Wyoming’s economic future could look
a lot like an extension of the recent bust. Losses of jobs, income, equality of opportunity, and
funding for vital public goods and services like K-12 education could threaten Wyoming’s ability
to maintain a high quality of life — especially in smaller communities, which have borne the brunt
of shrinking population. If left unaddressed, this could kickstart cycles of economic decline and
negative impacts on health and community wellbeing that could become difficult to reverse.

Additional growth engines will be needed to support high quality of life across Wyoming and
insulate against shocks. The routes to those new, additional industries will likely vary considerably
by location, however. Some cities and larger towns in Wyoming maintained growth through the
bust in a variety of industries, and these growth engines could scale. However, these cities appear
to be hitting observable constraints, including limited growth in housing supply to support a larger
workforce. Other towns and regions that have lost jobs, especially in mining and construction,
without offsetting sources of growth will need to develop new drivers of tradable income that are
consistent with their comparative advantages and disadvantages. These economies may have
pathways forward that come through linkages with larger and more diverse economies inside and
outside the state. They may, in many cases, benefit innovative approaches from the state to
support local resilience and transformation.

With a grounding in this report, the Pathways to Prosperity Project between the Growth Lab at
Harvard University and the State of Wyoming will work to enable stronger pathways to prosperity
in practice at both the state and local levels.



1. Is Wyoming Positioned to Grow?

This report aims to provide a comprehensive perspective on Wyoming’s process of economic
growth over time. Understanding Wyoming’s growth process, and how it has evolved within an
ever-changing national and global economy, is an important step for understanding potential
weaknesses in the state economy today and possible challenges ahead. Growth matters because
an economy that is not growing fast enough will struggle to produce enough good jobs for
residents of the state and undermine the wellbeing of Wyomingites. Ultimately, this report set out
to answer the question, “Is Wyoming positioned to grow?” However, in the process of exploring
this question, it became evident that Wyoming does not have a single economy but rather
operates as a set of largely disconnected regional and local economies. Growth at the state level
is a precondition for resilient local economies and communities, though growth at the state level
does not ensure strong economies and living standards at the local level. Thus, this report
discusses the growth of Wyoming as a whole and growth patterns across different parts of the
state, insofar as data allows.

An initial look at aggregate statistics points to a problem. The State of Wyoming has experienced
slow economic growth and an overall reduction in jobs over the last decade. Growth and
employment patterns within the state have been disconnected from the growth trajectory of the
United States overall and from faster growing neighboring states including Utah, Colorado, and
Idaho. Since 2020, the economic shock of COVID-19 has been acute, and employment has
recovered only partially — again much more slowly than the rest of the Mountain West region.
The state’s economy is highly concentrated in and dependent on energy and mineral wealth, and
the private sector has struggled to grow and diversify despite a focus on small government, low
taxation, and business-friendly regulations. Amidst slow growth, Wyoming has experienced a
persistent pattern of outmigration of its labor force at the state level, especially among young
adults, and sharp declines in population for many rural parts of the state. Poor economic
opportunity may be creating new challenges for individual wellbeing and pressures on
communities across the state. Wyoming has historically enjoyed high median incomes and social
mobility. Slow growth, job losses, and outmigration over the last decade may signal that the state
economy and local economies will struggle to support high levels of wellbeing moving forward if
current trends continue.

To build a comprehensive perspective on growth in Wyoming — and across different parts of
Wyoming — this report has three main sections that explore growth drivers and patterns along
three different time horizons. First, we describe Wyoming’s growth over the long-term — from
1870 until the modern era. This grounding in the past is essential to understand determinants of
growth and potential path dependencies that have led Wyoming to have the economy that it does
today. Second, we explore growth performance over the medium-term of the last 20 years in
detail. This period includes a boom-and-bust cycle, very large differences in economic
performance across the state, and striking patterns of migration. Third, we discuss growth in the
short-term since the start of the pandemic. Here we see a continuation of medium-term trends in
how the economy responds to the shock of COVID-19 but also potentially important differences
from the past that introduce new challenges and opportunities. Finally, we reflect on Wyoming’s
growth process in total and propose a defining growth problem for the state. Based on this
problem, we introduce several industry and regional perspectives that are indicative of potential
constraints and opportunities that that will likely matter for future growth and economic resilience.



2. Long-Term Growth

Wyoming today is a rural, remote, mineral-based economy that is surrounded by states with larger
population agglomerations and more diverse industrial activities. As will be explained in this
section, this outcome is not merely the result of modern economic policy choices. It is rooted in
deep, long-term forces, including both its factor endowments and historical path dependencies,
which cannot be overlooked when considering economic growth strategies today. The historical
analysis finds that innate geography has predisposed the population of Wyoming to be small and
dispersed and that the state has missed several waves of economic diversification that swept its
neighborhood and concentrated in larger agglomerations. Achieving future growth will require
breaking this cycle of low population growth, at least to some degree and in some places. Given
changes in technology that have made harsh environments more livable, this is possible, but
policies to facilitate population growth may need to overcome historic barriers to this growth.

This section will first establish the basic facts of Wyoming’s population growth in comparison with
other states, and then examine why the trajectory of Wyoming’s population matters for its overall
economy. It will then delve into foundational reasons for Wyoming’s persistently low population,
and ultimately explore how that low population base has limited the state’s participation in new
economic activities over the course of the last 150-odd years. The section will explore how the
economic compositions of other states in the region have evolved over the long-term as
technologies and national and global demand have changed; and summarize how a few U.S. cities
with significant geographic disadvantages became larger population and economic centers than
towns in Wyoming today.

An overview of 200 years of population growth

We can establish some basic features of population growth in Wyoming by observing the pattern
of population expansion across the United States over two centuries. Though people lived in
Wyoming long before it was known as Wyoming, tracking the westward expansion of the U.S.
population provides an overall picture of how Wyoming’s population developed in relation to other
states. Figure 1 shows this westward expansion of the U.S. population. By 1900, there was a clear
frontier line to the west of the Mississippi River. To the west of that frontier, population had
emerged along several parts of the West Coast as well in several population centers of the
Mountain West, particularly around Denver and Salt Lake City. Wyoming’s population by 1900
was focused within the southeast corner of the state. By 1950, that frontier softened slightly as
populations along the West Coast grew, but population centers in the Mountain West remained
isolated. As of 2000, this trend had largely continued, with noteworthy population growth in the
southwestern U.S. in new areas, but growth in the Mountain West largely built on historic
population bases.

The lack of population growth in Wyoming over the long-term is more striking if one looks at total
state population over time (Figure 2). Wyoming followed a nearly linear path of population growth
from 1880 to today, without periods of sustained acceleration in population growth that many
neighboring states experienced. By 1960, Wyoming had half the population of Idaho, Montana,
North and South Dakota, and less than a third of Nebraska and Colorado. Today the Mountain
West region overall is experiencing rapid population growth and in-migration, led by Colorado,
Utah, and Idaho. Population growth in Wyoming, meanwhile, has not accelerated. Within



Wyoming, nearly half of the state’s contemporary population is concentrated in its five largest
counties. As shown in Figure 3, much of its long-term population growth has occurred in the
eastern half of the state (Laramie, Natrona, Campbell, and Albany counties) and especially in the
southeast corner (Laramie, Natrona, and Albany counties). Nevertheless, a large share of the
state’s overall population is dispersed throughout its territory. Wyoming’s urbanization rate in 2010
was just 65%, as compared to the overall U.S. rate of 81%.

Figure 1: Population Density Across the U.S. Over Time (1800 — 2000)
1800 1850

Sources: IPUMS NHGIS, University of Minnesota, www.nhgis.org



Figure 2: Population of Wyoming and Neighboring States (1860 — 2000)
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Figure 3: Population Over Time in 15 Most Populous Counties Today (1930 — 2020)
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Does it matter that Wyoming’s population is persistently small and rural?

Wyoming’s constrained population trajectory does not simply matter for the overall size of its
economy. It has crucial consequences for the long-term development of its economic composition
because numerous industries depend strongly on access to urban agglomerations that bring
together many kinds of productive knowhow. This contention is theoretically underpinned by work
such as Hausmann and Hidalgo (2011), which fits a model of economic development based in
‘capabilities’ to real-world trade data. In this model, every kind of economic activity requires some
set of capabilities. These capabilities may consist of types of infrastructure (like water or
electricity), institutional frameworks (such as the protection of property rights), access to supply



chains (like suppliers of intermediate production goods), or — vitally — the practical productive
knowhow that resides in people’s brains. Some economic activities require few capabilities, while
others require many. For example, manufacturing jet turbines requires considerably more varied
types of knowhow than manufacturing shoes, which is reflected in the number of specialized
workers and firm relationships that are required for production.

In practice, some places can supply few capabilities and thus participate in few economic
activities, whereas other places can supply many capabilities and thus participate in many
economic activities. Germany has a far more diversified industrial portfolio than, say, Nigeria
because Germany can supply many more different kinds of capabilities. Importantly for Wyoming,
this kind of comparison also applies when considering remote versus central places within a
particular country. Central locations with access to cities and ports can more easily access diverse
capabilities, whereas remote locations disconnected from economic activity tend to have fewer at
hand. It can be shown directly, in fact, that many valuable industries in the U.S. are predisposed
to locate in central rather than remote locations.

We investigate this relationship by quantifying how remote different modern-day U.S. Commuting
Zones are and comparing those values to the locations of different industries. Specifically, we first
compute an index of remoteness versus centrality of U.S. Commuting Zones that incorporates:
(1) the driving time to the nearest Commuting Zone of at least 500,000 people; (2) the driving time
to all other Commuting Zones, weighed by how long it takes to get to each destination and how
many people live in each destination; and (3) the driving time to the nearest port. This index is
computed such that places with lower scores are more remote, and places with higher scores are
more central (i.e., more connected to other places). Figure 4 shows a heatmap of how remote
versus central different Commuting Zones are. Note the relatively high remoteness of Wyoming.
We next compute each Commuting Zone’s relative concentration of employment in 676 tradable
non-farm NAICS 6-digit industries from 2000-2016, using cleaned County Business Patterns data
from Eckert et al. (2020). We take Reveled Comparative Advantage (RCA) as our measure of
concentration, as described in Box 1.

Box 1: Revealed Comparative Advantage

Revealed Comparative Advantage (RCA) is a measure of a location’s specialization in a
particular industry. In the context of US Commuting Zones specializing in different industries,
it is calculated as follows:

% of CZ jobs in industry i in year y
RCAcz,industry,year =

% of US jobs in industry i in yeary

For the purposes of relating industry presence to the remoteness of different Commuting
Zones, we convert RCA to the range -1 (if there is no presence of an industry at all) to 1 (if
there is an overwhelming presence of an industry) using the following transformation:

RCA -1

RCA' = ———
RCA+1
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Figure 4: Heatmap of Remoteness (Darker) vs. Centrality (Brighter) of Commuting Zones

Source: Own calculations

We perform a series of regressions, one per industry, of the presence of an industry in a
commuting zone on the remoteness of commuting zones. Based on the analysis, only 35 out of
676 industries have a tendency toward greater concentration in remote places. These industries
are listed in Table 1 in the Appendix. Nearly all these industries are associated with resource
extraction, agriculture, and tourism — all activities that one might intuitively link to remoteness,
because they strongly leverage the natural environment of a place. The associated implication is
that the other 641 industries are likelier to appear, to different extents, in central rather than
remote locations. This includes a wide variety of service and manufacturing industries. Table 2 in
the Appendix shows ten examples of such industries.

Wyoming’s lack of population agglomerations has thus contributed to its status a remote location,
which in turn has limited its diversification by making it less likely to participate in a wide variety
of industries. This represents a significant disadvantage for the state economy. This begs the
question of why Wyoming’s population is low. We explore this question in the next subsection and
then trace in some detail the industry evolution of the state in comparison to other states over
time. Understanding this path is important for understanding future growth pathways.
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Why is Wyoming’s population persistently small and rural?

Settlement patterns all over the planet result from a combination of geographic influences and the
legacy of human choice in history. While each of these channels play a role in Wyoming, the
evidence suggests that the natural environment has been an especially important constraint on
the state’s population growth going back to its foundations. The following subsections contend
that Wyoming'’s population growth has been limited by the innate habitability of its land, as well as
the lack of mineral deposits suitable for large-scale exploitation early in its history. The
administrative unavailability of parts of Wyoming for human settlement may have played a less-
decisive role.

A useful variable with which to investigate the relationship between Wyoming’s natural
environment and its long-term population distribution is an index of land quality constructed by
Henderson, Storeygard & Weil (2022). This index is especially pertinent because it transforms a
wide variety of global geographic data (including distance to coasts, elevation, ruggedness,
disease presence, agricultural potential, agricultural growing periods, presence of navigable rivers
and lakes, temperature, and precipitation) into an overall metric of how suited a specific area is to
support human population. This index is constructed by determining how each geographic
variable contributes to population levels across many grid cells covering the surface of the earth
(controlling for country-level effects), and then using those relationships together to assess how
each individual grid cell is suited for human population overall. By its construction, the variable is
useful for understanding how well a particular place’s actual population aligns with its empirical
potential to support human population, as informed by land quality. Wyoming has relatively low
land quality compared to both the U.S. broadly and the Mountain West region specifically (Figure
5, Panels A & B), albeit with notable variation within the state (Panel C).

Nationally, Wyoming ranks at the bottom of the distribution of land quality by this index, while the
Mississippi Valley and the Atlantic, Pacific, and Gulf coastlines have the highest land quality.
Compared to neighboring states, land quality is generally lower across most of Wyoming’s land
area. However, eastern Wyoming’s land quality is in some instances comparable to eastern
Montana and western South Dakota. Wyoming’s low level of overall land quality likely results from
a confluence of factors. Figure 6 showcases five example factors that may be relevant for
Wyoming: its temperature, terrain ruggedness, elevation, wind speed, and precipitation. While
there are notable localized variations, on the whole Wyoming is relatively mountainous, dry, cold,
and windy, making it a challenging environment for human settlement, especially prior to modern
household technologies.

These factors arguably combine to deliver a limited population carrying capacity for Wyoming.
Indeed, Commuting Zones with levels of land quality comparable to Wyoming have generally
maintained low levels of population density. Figure 7.A shows that in 1900 the great majority of
Commuting Zones (up to the 99" percentile) with land quality near that of Wyoming had population
densities of at most 75 people per square mile. Figure 7.B demonstrates that by modern times
this number had somewhat increased to a 100 people per square mile, but it remains low overall;
the equivalent number in the middle of the distribution is closer to 1,000 per square mile. By 2010,
one commuting zone (including Cheyenne) was among the highest population densities for its low
level of land quality. Meanwhile, Wyoming’s highest land quality by this measure is the commuting
zone including Cody, which continues to have a very low population density.
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Figure 5: Land quality heatmaps of Wyoming relative to the US (Panel A), neighboring
states (Panel B), and across Wyoming’s Counties (Panel C)
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Figure 6: Select Geographic Conditions by County: Average Temperature (Panel A);
Ruggedness (Panel B); Elevation (Panel C); Average Wind Speed (Panel D)

Panel A: Average Annual Temperature (°F) Panel B: Terrain Ruggedness Index’
from 1990 — 2020
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Anglia) and Met Office (2021)

" Index Measuring topographic heterogeneity and variation, based on data from the US Geological Survey (2016).
The number should be interpreted in relative terms. https://diegopuga.org/data/rugged/#grid
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Panel C: Elevation (red higher — blue, lower)  Panel D: Mean annual wind speed in m/s
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Source: SRTM Digital Elevation Data Version 4 Source: Wind Speed At 10 meter above Surface Level.
The Wind Integration National Dataset, National
Renewable Energy Laboratory.

Panel E: Mean average annual precipitation by county in mm (1970-2000)
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Figure 7: Land Quality and Population Density among US Commuting Zones

Panel A (Population Density in 1900)
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These patterns suggest that Wyoming’s innate geography has likely placed significant limits on its
population growth and agglomeration. Most other Commuting Zones with similar levels of land
quality have retained low levels of population density throughout history. Nevertheless, the
relationships in Figure 7 also suggest that Wyoming may yet have meaningful room to grow. Most
of its Commuting Zones have approximately average levels of population density for their levels
of land quality, and it is possible based on land quality alone that by moving to above average
levels Wyoming could, in principle, at least double or triple its population. Thus, an important
question is what has prevented Wyoming from moving to higher population density even under
limitations on the land quality’s carrying capacity.

Box 2: Understanding Higher Population Density of Select Western Cities

Numerous cities of the Mountain West states were able to overcome somewhat limited land quality
at different points of their history. This includes large agglomerations in the Mountain West such as
Denver and Salt Lake City; smaller agglomerations close to Wyoming, including Fort Collins,
Boulder, Provo, Logan, Pocatello; and other larger cities in other parts of the west, including El Paso
or Midland in Texas, Santa Fe or Los Alamos in New Mexico, and Las Vegas, NV. Other large
Mountain West cities like Phoenix, Tucson, Boise and Albuquerque have higher values in the Land
Quality Index, despite sharing some of the geographic difficulties of the region. An ongoing literature
review and data analysis suggests common historical aspects, early economic conditions, and
technological enablers that enabled higher population growth and agglomeration in these cities
despite their location-specific geographic constraints.

The Mountain West cities listed all originated under at least one of the following activities: (1)
proximity to hard rock mines; (2) the establishment of agricultural communities; or (3) trading posts
where travelers resupplied during the westward expansion of the United States. Some had all three.
Denver developed an agricultural base around an early gold mine that was quickly depleted but
helped build some local wealth and relationships with investors in the U.S. East Coast that allowed
the city to quickly become connected to the transcontinental rail. Later, Denver’s economy further
bolstered under a local silver boom (Gitlin, et al., 2012; Denver.org, 2022). Salt Lake City and cities
in Utah developed early agricultural communities that were able to trade surpluses with the rest of
the country once they were connected by rail (Smith, 2015). Phoenix also developed an agricultural
economy to provide food for nearby copper mines, and Tucson did similarly but with livestock and
cotton (Shermer, 2013; Dobyns, 2019). ElI Paso, meanwhile, was an early extension of current
Ciudad Juarez and an agricultural community before it became an international border town and
gained military importance in the late 19" century (Britannica, 2022). Other cities like Albuquerque,
Boise, Las Vegas, Midland, and Pocatello developed as trading centers on either historic trail routes
or on rail crossings, not unlike many population centers in Wyoming (Boyle, 1949; Land & Land,
2004; Boise Sesquicentennial, 2013; Gale Encyclopedia of US Economic History, 2015).

While each of the cities had their own pathways, the history of agglomerations in the Mountain
West underscore three key enablers that catalyzed local economies and industries over time:

(1) Rail Connectivity: Rail connection was critical to the development of many Mountain West
cities as it connected them to global economies (Abbott, 1995; Baron, 2018). Rail facilitated
agglomeration through two different channels. First, rail connections linked existing local
agrarian economies and surpluses, and hard rock mines (i.e., gold and copper) to other
markets, as in Denver, Salt Lake City and Phoenix, by bringing in and increasing access into
processing facilities elsewhere in the country. Second, rail connection and crossings
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facilitated the establishments of trading posts for travelers like in Albuquerque, El Paso,
Pocatello, and early Las Vegas, or the discovery of minerals along tracks, like in Midland,
Texas. Later in the 20" century, improvements in highways with the 1956 Interstate Highway
Act and access to cars further improved the connectivity of the economies of these cities
(Fishman, 2000), but also created new connections to others as roads displaced rail in the
movement of people. Several Wyoming counties had the advantage of early rail connectivity
but lacked the mineral and agricultural advantages that other places had and thus did not
have surpluses to trade via rail.

(2) Water Access and Air Conditioning: The relatively dryer conditions of the Mountain West

3)

imposed a carrying capacity on population size and economic activities that require water as
an input. Yet, these conditions could be overcome with water conveyance infrastructure and
new technologies. This was important, especially in the hot and dry Sunbelt cities after 1900.
The most dramatic case is Las Vegas with the construction of Hoover Dam in 1930, which
enabled the transformation of a small trading community at a rail junction to grow a tourism
industry that built on already existing road connections into the city from both East and West.
Phoenix and Tucson also benefitted from the construction of the Roosevelt Dam in 1911,
although these cities had larger populations than Las Vegas prior to the construction of the
dam. Water piping and transport was also critical to building an early agricultural base in Salt
Lake City. The case of Boise differs as early farmers and ranchers from southwestern Idaho
moved there because of the mild climate and the fact that the city had good water access.
Beyond water itself, Sunbelt cities in Texas, New Mexico, southern Nevada and Arizona also
experience extremely hot and dry summers, that make livability hard. While some of the cities
like Phoenix, Tucson, Albuquerque, Las Vegas, and El Paso already had some economic
activity and population density prior to 1950, these cities were still smaller than Denver and
Salt Lake City. With the introduction of household-size air conditioning in the 1950s, livability,
driving and industries in the Sunbelt became much more feasible (Badger & Blinder, 2017).
Phoenix quickly overtook all Mountain West cities by 1960, but all Sunbelt cities experienced
an acceleration in population growth. Wyoming counties had more moderate water
disadvantage than today’s desert cities and did not have similar challenges with heat.

Federal Defense and Research: While the military played an important role in establishing
settlements and forts during early westward expansion, it was not until the mid-20" century
that strategic industry establishments and relocations from the Federal Government brought
further growth in Mountain West agglomerations. The fact that Mountain West cities were
remote and distant from coasts was a key strategic advantage following WWII and throughout
the Cold War, as the Federal Government relocated agencies and defense manufacturing into
already existing and increasingly more accessible centers. Cities like Denver and Phoenix
that had already some manufacturing and research capabilities became bases for defense
manufacturing to supply the army (Abbott, 1982; Shermer, 2013). In the case of Los Alamos,
Santa Fe, and even in Las Vegas, the deployment of defense research from the Manhattan
Project brought a significant population rise (Land & Land, 2004; Weigler, 2010, Britannica,
2017). These shifts in population and economies into more advanced manufacturing in
aerospace and defense, and into research and development provided the base to move into
digital industries and pharmaceuticals that now occur across the Sunbelt cities, Denver, Salt
Lake City, and even smaller cities. Laramie County benefited from this same trend with the
presence of Warren Air Force Base, but population growth remained limited.
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Mineral Endowments

Wyoming features a strong mineral resource economy today, and resource booms (such as gold
rushes) have historically driven population growth in numerous places around the world. It is thus
important to understand how Wyoming’s mineral endowments have shape its historical population
growth. Figure 8 shows that while Wyoming does not have rich deposits of precious metals (such
as gold or silver) nor industrial metals (such as copper, nickel, iron, or aluminum), it is well
endowed with energy resources. While a gold rush thus could not have occurred in Wyoming’s
history, it must be investigated how its fossil fuel endowments contributed to population growth.

Figure 8: Location of Gold (Panel A); Silver (Panel B); Copper (Panel C); Nickel (Panel D);
Iron Ore (Panel E); Aluminum (Panel F); Coal (Panel G); Uranium (Panel H); and Oil and Gas
(Panel I) Mines and Wells across the United States

Panel A: Old and Current Gold Mines Panel B: Old and Current Silver Mines

Source: Mineral Resources Data System (1996), USGS  Source: Mineral Resources Data System (1996), USGS
Panel C: Old and Current Copper Mines Panel D: Old and Current Nickel Mines

Source: Mineral Resources Data System (1996), USGS  Source: Mineral Resources Data System (1996), USGS

Panel E: Old and Current Iron Ore Mines Panel F: Old and Current Aluminum Mines

Source: Mineral Resources Data System (1996), USGS  Source: Mineral Resources Data System (1996), USGS

18



Panel G: Current Coal Mines Panel H: Uranium Deposits

Tl

Source: Energy Information Administration 2020 Source: Mineral Resources Data System 1996, USGS

Panel I: US Oil and Gas Wells (2017) — Red: Oil and Gas Basin, Blue: Shale Play

Source: EIA (2017)

Despite these impressive fossil fuel endowments, Figure 9 shows that the dollar value of the
minerals extracted in Wyoming was smaller than other leading states in the early 20" century.
Although Wyoming is the top U.S. coal producer today, at this early point in history Wyoming’s
natural resources evidently were not leveraged on a large scale. This may have been due to the
relative inaccessibility of Wyoming’s mineral deposits at that point in history: the bulk of the US
industrial economy was still concentrated on the east coast, and transportation over long inland
distances could still be quite expensive. Regardless of the reasons why, the comparatively limited
value of extracted minerals in Wyoming’s early history meant this channel could not drive very
large in-migration. Thus, while population plausibly grew in California and Colorado due to
historical gold rushes, and in Pennsylvania due to large and easily accessible coal deposits, this
effect was limited in Wyoming’s early history. Later, Wyoming’s underground resources did gain
value, and the limited population growth dynamics of that period will be explored later in this
chapter.
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Figure 9: Dollar Value of All Mineral Output by State and Year, in 1929 Dollars
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Restricted Land Availability

One possible reason why Wyoming’s population is not somewhat larger is the administrative
unavailability of much of its land for human settlement. Large portions of the Western United
States, including roughly half of Wyoming’s territory, are held by the federal government (Figure
10). This sharply limits the space in which human habitation is permissible today. However,
numerous surrounding states with higher populations and larger urban agglomerations are
similarly affected. Thus, while this division of land ownership may have helped to suppress
Wyoming’s population growth in an absolute sense, it may not be a decisive factor that explains
why Wyoming’s population is so small and rural in comparison to other states. It may also be the
case that this regional pattern of federal land ownership is the natural response of early population
growth patterns rather than a cause of low population growth. Moreover, federal land use rules
may have become more restrictive with time, allowing for easier population growth in the presence
of federal lands in earlier stages of western expansion. Whatever the direction of causality, though,
federal land remains a relevant feature that has impacts on future population growth.

Figure 10: Map of Federal Lands in the US.

Source: Bureau of Land Management
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How have Wyoming’s population and economic drivers co-evolved?

The specific industries which Wyoming has specialized in and those that it has largely failed to
enter over the course of its history have been intimately shaped by the way its population has
grown. The small, rural nature of the state has placed industries tied to the natural land — such
as mining, ranching, and tourism — front and center in its economic history. Yet its limited
population density has also made Wyoming remote, and thus less conducive to industries
dependent on urban concentrations of knowhow such as manufacturing and modern services.
This subsection walks through the evolution of the regional economy and how Wyoming’s
economic concentration and population trajectory have diverged over time.

The high detail of industry data can obscure overall patterns. Figure 11 overviews how Wyoming’s
specialization in different sectors have changed over time, and Figure 12 shows sectors in
comparison to other Mountain West states over time. These graphs show the share of jobs in
aggregated economic sectors for each state over time. Some stylized facts that follow from these
figures include the following:

o Wyoming’s early concentration was in transportation and construction, driven by the
transcontinental railroad. This was later surpassed by agriculture, which grew and fell as an
employment share along with the region.

e Wyoming has a generally high concentration of jobs in mining and construction over time,
which generally increased from the 1940s onward while mining employment shares in peer
states decreased substantially. Thus, from 1950 onwards Wyoming’s mining and construction
employment share outstripped all its peers.

e Wyoming’s persistently low employment share in manufacturing from 1910 onwards
indicates that it has consistently missed out on the growth seen in numerous peers.

e Wyoming’s saw a large growth in employment shares in trade and, especially, finance and
business services in since the middle of the 1900s. This growth follows the general dynamics
of the U.S. economy and states in the region but is in fact more limited than the comparator
states.

Figure 11: Employment Share in Wyoming for Aggregated Sectors over 1870-2000
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Figure 12: Wyoming and Comparator States’ Employment Shares in Agriculture (Panel A),
Mining (Panel B), Manufacturing (Panel C), Wholesale & Retail Trade (Panel D), and Other
Services (Panel F) over 1870-2000
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Panel C: Evolution of Manufacturing Employment Share in Wyoming and peers
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Panel D: Evolution of Wholesale & Retail Trade Employment Share in
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Initial Settlement, Up to 1870

The “westward expansion” of settlers into Wyoming and the surrounding areas followed the
existing paths and routes laid by Native Americans. Prior to the arrival of white Europeans,
Wyoming was inhabited by nomadic Native American nations with a complex network of trails that
were used for trade, hunting, harvesting, and war (Larson, 1990).2® The nations that inhabited the
region by the 19" Century were the Arapahoe, Arikara, Bannock, Blackfeet, Cheyenne, Crow,
Gros Ventre, Kiowa, Nez Percé, Sheep Eater Sioux, Shoshone and Ute (wyo.gov, 2022).* Each of
these nations adapted to Wyoming’s geography and had some similar customs. During summer
months, groups moved into the state’s mountains and moved back into prairies during cooler
times of spring and fall, following the migration of wildlife and game animals, while making the
best use of forage and edible plants (Nickerson, 2019).° Overall, the Native American population
of Wyoming was not accounted for in census years prior to 1880, but the population has been
estimated at 2,000 inhabitants.® The early expeditions of explorers, fur traders, and settlers moving
west in the 19™ century used the same routes that native populations used in their own pursuit of
fur, land, gold and other minerals (Nickerson, 2019).” Before 1860 Wyoming’s population
remained sparse and the only permanent settlements were military bases. After being
incorporated into the United States after 1803, the first white explorers were beaver skin trappers
before 1830, who were later followed by the establishment of two military bases: Fort Laramie and
Fort Bridger (Gardner & Flores, 1989).

The construction and operation of the transcontinental railroad brought permanent migrants into
Wyoming and defined the economic structure of Wyoming by 1870. The United States’ first
transcontinental railroad was completed in 1869, with the portion in Wyoming constructed over
1867-68. The railroad was a response to rising demand for minerals from a growing manufacturing
industry on the east coast and the need to access markets by a growing population in the west.
Southern Wyoming became a critical corridor to connect gold miners in Oregon and California
with the U.S. population to the east. The rail also allowed Mormon farmers with grain surpluses to
sell to the rest of the country.® Before the construction of the railroad, early settlers, travelers,
explorers, and the army had found and begun exploiting coal in small amounts. To feed the
expansion of rail and locomotives, Union Pacific became the owner of mines in the south of
Wyoming (Gardner & Flores, 1989).°

Figure 13 shows the structure of Wyoming’s economy in 1870 and summarizes how it compared
to other Mountain West states. These types of graphs will be used to capture the structure of
Wyoming’s economy and Mountain West comparators at various points in time. The first tree map
captures both the relative size of employment in specific industries in Wyoming (by size of the
box) and whether Wyoming had a revealed comparative advantage in this industry (by color, with
blue reflecting higher RCA). As seen in Panel A of Figure 13, jobs in Wyoming in 1870 were

2 Larson, T. A. (1990). History of Wyoming. U of Nebraska Press.

3 https://www.wyohistory.org/encyclopedia/trade-among-tribes-commerce-plains-europeans-arrived

4 https://www.wyo.gov/about-wyoming/wyoming-history

5 https://www.wyohistory.org/encyclopedia/wyoming-american-indian-geography-and-trails

8 https://accessgenealogy.com/wp-content/uploads/2011/07/page232.ipg

7 https://www.wyohistory.org/encyclopedia/wyoming-american-indian-geography-and-trails

8 According to Gardner & Flores (1989), Mormon settlers were also interested in ways of shortening the journey into
the Great Salt Lake for other Mormons too, so they began supporting the expansion of rail.

% Gardner, A. D., & Flores, V. R. (2019). Forgotten frontier: A history of Wyoming coal mining. Routledge.
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primarily in coal mining, rail transport, trucking, and federal administration employment (i.e.,
military in this case). Wyoming also had a comparative advantage expressed in the industries of
metal mining, logging, liquor stores, and beverage manufacturing, though they were smaller
sources of total employment. Construction represented a noteworthy share of employment, while
agriculture employment was small. Panel B of Figure 13 summarizes the economic composition
of Wyoming in 1870 compared directly to other Mountain West states. Colors on this graph reflect
sectors and boxes reflect specific industries. On the whole Montana, Idaho and Nevada were
specialized in mining whereas New Mexico, Utah, and Colorado were more specialized in
agriculture. Both these industries were small in Wyoming compared to others.

Figure 13: Distribution and RCA of Employment in Wyoming Relative to Peers (1870)
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Wyoming’s Establishment as a State, 1870-1900

From 1870-1900 Wyoming’s population grew by a factor of roughly ten and its revealed
comparative advantages began to narrow (Figure 14). By 1900, Wyoming was already on the
lowest population growth path among its neighbors (see Figure 2).

Figure 14: Distribution and RCA of Employment in Wyoming Relative to Peers (1900)
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By this time, Wyoming’s economy had a clear comparative advantage in coal mining and
continued to have a larger-than-normal concentration in federal administration jobs. Wyoming still
had a comparative advantage in railway jobs, which also made up a significant share of
employment, as well as in hotels, eating and drinking places, logging, and metal mining, though
these were smaller sources of employment. Agriculture made up more than a third of employment
in Wyoming in 1900, which was now in line with the rest of the region. As of 1900, none of the
states stood out as more diverse than the others, with the potential exception of Colorado.
Agriculture was the largest source of employment by broad sector for all the Mountain West states,
including Wyoming. However, Wyoming did not have a comparative advantage in agriculture-
based employment. Initial farms in the state were mostly in small plots directed for consumption
by mining families and free grazing cattle and sheep ranches (Gardner & Flores, 1989). By 1900,
agriculture in Wyoming was dominated by cattle ranching, sheep herding, and small farms of dry
crops, especially non-irrigated corn (Western, 2014; Hallberg, 2014). The state experienced a
cattle boom between 1868 and 1886 driven by the arrival of rail, better technologies in cold
storage, and rising demand for tinned beef after the Civil War. Despite the importance of cattle
inside Wyoming, total inventories were smaller than in most Mountain West states (Figure 15).
Wyoming’s cattle prices began dropping in 1885, leading to an early and slow decline of the
sector, as prices declined nationally, and some farmers diversified into sheep that had more stable
prices (Western, 2014)."° Dry crops included mostly non-irrigated corn throughout eastern
Wyoming, especially in Laramie County around Cheyenne (Western, 2014). However, production
was dwarfed relative to neighboring plain states and even some Mountain West states including
ldaho and Colorado.

Figure 15: Cattle Count in Wyoming and Peer States (1867 — 2022)
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10 https://www.wyohistory.org/encyclopedia/wyoming-sheep-business ,
https://www.wyohistory.org/encyclopedia/wyoming-cattle-boom-1868-1886
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Building the economy required substantial inward migration, even if population growth was slower
than neighboring states. Figure 16 shows where the population of Wyoming was born over time.
Before 1900 and in several subsequent decades, Wyoming’s population grew primarily through
people moving into the state from other states. Population flows into Wyoming during 1870 to the
early 1900s were largely driven by the coal mines and rail. According to Gardner & Flores (1989)
these first migrants were brought mostly by Union Pacific to bring in mining expertise. Then Union
Pacific made the explicit choice to bring workers from diverse backgrounds as a strategy to curtail
unionization. Overall, by 1900, there were two foreign born coal miners for every American (US
born) miner in Wyoming (Gardner & Flores, 1989). Compared to other states, by 1900 the
dominant foreign nationality in Wyoming (English) comprised about 15% of all foreign-born
residents. Compare this to Kentucky or Indiana where Germans represented more than half of the
foreign-born population.

Figure 16: Composition of Wyoming’s Population According to the Place of Birth
(excluding Native American population)
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As of 1900, around one in five people living in Wyoming were born abroad, and this share fell over
time. Migration into Wyoming in this early period of statehood was motivated Union Pacific to
operate the state’s first mines. As the mine operator, Union Pacific played a key role in attracting
migrants and providing the basic facilities to settle mining towns. This was true across the southern
border of the state but varied by degree. According to Gardner & Flores (1989), in Kemmerer and
Rock Springs, less than 4% of households lived in non-company-owned homes, relative to 15%
in Cheyenne or Laramie. Although Census data only captures the breakdown of populations of
the original counties along Wyoming’s southern borders, migration within the state was not
restricted to those counties. Some settlers ventured into northern Wyoming where the main
activity was cattle farming and some small-scale mining.
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Early Development and Divergence, 1900-1920

The period from 1900 to 1920 marked a significant change in population fortunes for Wyoming
versus neighboring states. As can be seen in Figure 2, the population of Wyoming roughly doubled
over this period, supplied by continued migration from other states as well as growth of the
Wyoming-born population. This may seem like rapid growth by today’s standards, but it amounts
to just 3.5% per year and represented a slowdown from the pace of initial population growth.
Meanwhile, neighboring Mountain West states of Colorado, Montana, Idaho, and Utah all saw
population growth accelerate over this period such that their populations began to far exceed that
of Wyoming. More like Wyoming, Nebraska and South Dakota saw their population growth
decelerate over this period, but they had significantly larger populations by this time than
Wyoming. Census data also shows a striking pattern where Wyoming stood out in the low share
of its population that was female. Women represented roughly 30% of the state’s population,
compared to 40-50% in all neighboring states.

Seemingly small but important changes in industry structure took place over this period as well.
Figure 17 captures Wyoming and the region in 1920. At the level of broad industries, the graphs
for Wyoming and peer states look much like they appeared for 1900, even as the size of
unclassified industries decreased. Importantly, though, Wyoming developed comparative
advantages for crude petroleum, petroleum refining, and petroleum products during this period.
This allowed for mining to jump to the third largest broad industry for Wyoming in terms of total
employment. Agriculture remained the largest source of employment across all the states. Rail
and mining were among the top five largest sources of employment as of 1920 for only Wyoming,
Nevada, and Arizona, while services were second for Wyoming and all mountainous neighbors,
except for Nevada. Manufacturing started to grow in importance for several states, notably
Colorado, Idaho, and Utah. Wyoming, at this time, had some employment in manufacturing with a
low comparative advantage. Trade also began to grow in importance, especially in Colorado.

Figure 17: Distribution and RCA of Employment in Wyoming Relative to Peers (1920)
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Panel B: Employment distribution by industry in Wyoming and peer states — 1920
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Accelerated Divergence from the Region, 1920-1950

Over the next generation from 1920 to 1950 Wyoming’s economic structure greatly diverged from
the rest of the region. This was a period of significant change, including the Dust Bowl, Great
Depression, World War I, and New Deal policies. Nevertheless, the driving engines of the
Wyoming economy did not change by very much. In fact, the 1920-40s were depression years
(Larson, 1990). Figure 18 summarizes economic compositions in Wyoming and the Mountain
West for 1950. Wyoming continued to have a strong comparative advantage in coal mining, crude
oil, petroleum, and railroad-related jobs. However, coal jobs declined as a share of the economy,
influenced by the increasing use of oil and gas relative to coal for power generation, home heating
and shipping. This was buffered somewhat by war-related demand for coal. At the same time, the
productivity of coal mining increased, especially strip mining. In total, these shocks led to
significant changes for mining towns that were abandoned after shocks and as mining
employment moved (Gardner & Flores, 1989). The role of agriculture as a source of employment
also decreased sharply in Wyoming, which was common across Mountain West states.

Wyoming’s economic composition as of 1950 reflected only a limited amount of the change that
much of the region experienced. Across the region finance and services grew in importance and
became the leading source of jobs for all the states except Montana, Idaho, and Wyoming. This
category included education and healthcare and a range of other services, including the tourism
industry."" Trade also grew rapidly across states, with the emergence of many more retail jobs
across a variety of types of stores. Wyoming’s economic composition experienced some of these
shifts as well, but at a much slower speed. Agriculture and mining continued to play a larger role
than in the region overall. Yet, Wyoming also saw a growth in retail jobs and the re-emergence of

11 While the state had several protected areas since the early 1900s, the tourism industry started growing during the
post-war economy, especially as domestic tourists began visiting National and State Parks (Larson, 1990).
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some types of retail that have had a long presence in the state. Over this period, Wyoming
maintained its linear rate of population growth, continuing to lose pace with Colorado, Utah, and
Idaho. Montana, however, followed a similar population growth trajectory as Wyoming, which is
consistent with the states’ similar economic structures. Wyoming’s population growth in the
generation up to 1950 was noteworthy in that it was driven by growth in the Wyoming-born
population for the first time in the state’s history. The foreign-born population, meanwhile, had
fallen sharply by this time to well under 10% of the overall population.

Figure 18: Distribution and RCA of Employment in Wyoming Relative to Peers (1950)
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Wyoming’s mineral-dependent tax revenue structure also emerged the 1920s with the rise of oil
and the decline of agriculture in the state and has been consolidating since. Mineral taxation has
been a contested topic since Wyoming’s constitutional convention. An initial compromise was
reached through a personal property tax on mineral production that granted the legislature the
authority to set the rates. The state would therefore depend on property and sales taxes alone, as
Wyoming decided at the time to forgo income taxes and remains today one of the seven states
without them. The Mineral Leasing Act of 1920 imposed taxes on oil and gas extracted on federal
lands that were to be shared with producing states, a decision that allowed Wyoming to benefit
from rapidly rising production after World War II.

Energy Expansion, 1950-1980

By 1980, Wyoming’s economy reflected a recent boom in energy prices. The mining sector
represented a much larger source of employment than in other Mountain West states (Figure 19).
In all Mountain West states, including Wyoming, services and trade-related activities dominated
employment shares, especially in Nevada. Wyoming was the only state where mining and
petroleum remained a highly relevant sector of employment, and its revealed comparative
advantages in the sector remained consistent with earlier periods. Manufacturing gained larger
participation in Colorado, Idaho and Utah, and agricultural employment was also critical in Idaho
and Montana. In Wyoming, manufacturing and agriculture had the lowest shares of employment.
The only manufacturing subsector where Wyoming had comparative advantage in the 1980s was
petroleum refining. In addition, construction and transportation became more important sectors
in Wyoming than in the rest of the Mountain West states. Federal Government employment was
relatively less important in Wyoming than in peers.

Figure 19: Distribution and RCA of Employment in Wyoming Relative to Peers (1980)
Panel A: Distribution of employment by industry and RCA in Wyoming — 1980
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Wyoming’s mining industry experienced two exogenous positive shocks in the 1960s and 1970s
that drove population growth in mining cities. The 1965 Clean Air Act from the EPA and the 1973
shock to oil prices increased revenues from oil and increased demand for Wyoming coal. Demand
for Wyoming coal increased because it complied with the 1965 act’s sulphide regulations. After
1973, demand for Wyoming oil and coal further increased as powerplants in the U.S. returned to
coal for electricity generation when international oil prices soared following OPEC’s production
cut. These shocks also encouraged the U.S. Congress to enable more federal land for oil and gas
exploration. At this point, Wyoming’s population centers, housing supply and utility sectors came
under pressure to accommodate a larger and increasing population from this new commodity
boom and Wyoming relied heavily on government transfers to maintain its economy (Gardner &
Flores, 1989; Larson, 1990)." This dependency and pressure motivated significant policy changes
like the introduction of the severance tax in 1968, to capture rents from the state’s mining industry
to build public goods for a rising population. At the federal level, Congress changed the Mining
and Leasing Act, demanding that half of the royalties collected for mining remained within states,
increasing an income source for Wyoming (Western, 2014)."® A sustained campaign throughout
the 1960s to increase mineral taxation succeeded with the passage in 1969 of a 1 percent
severance tax that was raised to 4 percent in 1975, and one year later, the US Congress agreed
to increase the share of mineral royalties from 37.5 to 49 percent. Since then, a series of upward
and downward adjustment on the severance tax rates applicable to different minerals have been
made to maximize the present value of mineral taxation.

Even with a spike in population in Wyoming during the commodity price boom of the 1970s, total
population diverged significantly from neighbors by 1980 (Figure 2). This was most striking for
states with a larger manufacturing base. Wyoming’s population was half of that of Idaho, a third of
that of Utah and a fifth of that of Colorado. Within Wyoming, population grew rapidly but then fell
in oil-rich counties, such as Natrona, Sweetwater, and Carbon (Figure 3). Meanwhile, population

2 Gardner, A. D., & Flores, V. R. (2019). Forgotten frontier: A history of Wyoming coal mining. Routledge.
13 https://www.wyohistory.org/encyclopedia/leasing-federal-minerals-wyoming-and-west
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growth was sharp and sustained in Campbell County. According to Larson (1990), between 1950
and 1970, manufacturing in Wyoming was driven mostly by petroleum refining and lumber work.
The owners of manufacturing companies cited the lack of skilled labor, high wages, lack of
financial assistance, increased competition and high input costs as important factors affecting
manufacturing growth in Wyoming during these boom years. A higher population may have
addressed several of these constraints, such as providing a larger pool of skilled labor; providing
a wider pool of labor competing for wages beyond those in the mining industry; and facilitating
the development of deeper financial capital. Indeed, these may be some important reasons why
manufacturing industries took off more strongly in neighboring states instead of Wyoming.

Modern Era, 1980-2000

By the end of the 20™ Century, Wyoming’s economic structure remained more rural and
commodity-based than peer states (Figure 20). As of 2000, employment across all Mountain West
states continued to be focused in services. Arizona, Colorado, Utah, and Idaho’s manufacturing
sectors had grown and remained relatively large, while agriculture and mining in these states had
small employment shares (except for agriculture in Idaho). While mining employment was no
longer as large in Wyoming by 2000, the state had the highest mining employment share among
Mountain West states and maintained a high comparative advantage in mining industries relative
to the rest of the United States. Despite being the smallest industry in Wyoming, the state’s
employment shares in agriculture remained comparable to Idaho and Montana, and with a modest
comparative advantage when compared to the rest of the U.S. In addition to these, by 2000,
construction and federal employment were the third and fourth largest employers in Wyoming,
displacing the role observed for mining in 1980. In terms of population growth, Wyoming’s
population trajectory flattened. Population between 1980 and 2000 in other Mountain West states
diverged further from Wyoming, including Montana around the turn of the century, which had
mirrored Wyoming over the long term.

Figure 20: Distribution and RCA of Employment in Wyoming Relative to Peers (2000)
Panel A: Distribution of employment by industry and RCA in Wyoming — 2000*
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Panel B: Employment distribution by industry in Wyoming and peer states — 2000*
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Long-Term Growth in Summary

Due to its persistently limited population growth and associated remoteness, Wyoming has missed
certain points in time where other states developed larger agglomerations that were more able to
leverage changing technologies and drivers of the national and global economy. Wyoming has
faced a long-term geographic disadvantage that has played an important role in its low population
and remoteness, yet land quality does not explain Wyoming’s low population in its entirety. The
nature of Wyoming’s natural resources also represented a distinct difference from numerous other
Mountain West states who experienced more robust population growth throughout their histories.
As national and global changes took hold, other economies in the region evolved their economic
specialization and sources of jobs more rapidly than Wyoming. By contrast, Wyoming developed
a reliance on its energy wealth, yet did not develop large population agglomerations. As peer
mountain states diversified into manufacturing and services during the mid-20" century by
building on the capabilities, these activities represented relatively lower employment shares in
Wyoming. Instead, after the 1950s, and with the commodity boom of the 1970s and subsequent
bust in the 1980s, the state’s employment and economic structure changed very little (Figure 21).

An important associated challenge has been the long-term tendency of Wyomingites to leave
Wyoming. Figure 22 shows that, except for Nevada in the first half of the 20" century, Wyoming
has persistently suffered from a high share of those born in the state choosing to leave the state.
Especially in early and recent years, the gap between Wyoming and other states is large. The
state’s long-term migration patterns reflect a significant transient population, which over time
amounts to lower population today. This contributes to a chicken-and-egg problem: Wyomingites
may continue to leave the state at least in part due to the higher availability of jobs in certain
industries elsewhere, but the unavailability of those jobs in Wyoming is strongly related to the
limited population to begin with.
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Figure 21: Share of Employment by Industry and Year, Wyoming (1870 — 2020)
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Figure 22: Share of Population Born in States Living Elsewhere (1870 -2020)

Outmigration

1880 1900 1920 1940 1960 1980 2000 2020
Year

State

New Mexico
Nevada
Arizona
Colorado
Montana
Idaho

Utah
Wyoming

Source: own calculations, based on US Census Bureau — IPUMS (2022)

36



3. Medium-Term Growth

Wyoming’s historic lack of economic diversification has made it strongly susceptible to boom-bust
cycles. This dynamic has played out in recent decades as it has in the past, driven by changes in
national and global demand for mining production in Wyoming. In the absence of significant non-
resource sources of tradable income, these busts can have significant negative consequences on
Wyomingites. As we will explore in this section, some of these consequences may be shared
across the state, but the bust may be felt very differently across different parts of the state. These
past two decades have been problematic in key respects for the Wyoming economy and for some
places within the state. Some local economies have found pathways to greater resilience while
others have not. This section will first provide a snapshot of Wyoming’s contemporary economy
to establish several important features. Next, it will describe the most recent boom-bust cycle from
the early 2000s to the onset of the COVID-19 in detail to show its outcomes and its drivers. The
section will then decompose changes across the state. Finally, it will begin to explore missed
diversification opportunities that several peer states have captured while Wyoming has not.

A Snapshot of Wyoming’s Contemporary Economy

As throughout much of its history, Wyoming’s economy over the last generation remained heavily
specialized in resource extraction. This can be seen in multiple ways. Figure 23 shows that a far
larger share of Wyoming’s Gross State Product comes from mining, oil, and gas than surrounding
states. Figure 24 shows that mining, oil, and gas also accounts for a much larger share of
employment in Wyoming than among peers, and that, conversely, industries like manufacturing
and professional services are proportionally smaller in Wyoming. However, a large majority of total
jobs in Wyoming do not come directly from the mining sector. Figure 25 shows that Wyoming’s
international exports are largely accounted for by trona, while several peers export more in
agriculture and electronics. Figure 26 shows that Wyoming’s domestic exports are uniquely
dominated by coal and other minerals, whereas peers have more diversified export baskets. For
the size of its population, Wyoming’s scale of natural resource extraction is impressively large. Its
relatively high exports per capita — both international and domestic — exist thanks to its resource
industries.

Given the scale of Wyoming’s resource economy, it is important to understand the systemic role
that this part of the economy plays in generating tradable income. Tradable income is any income
that is generated from industries that are sold outside of the local economy. At the state-level,
tradeable income can come through selling goods and services to other states or internationally.
At the at the county, city, or local level, tradeable income can additionally come through other
goods and services that are sold to other parts of the state. Coal, oil, and gas are highly tradable
industries at the state level. By selling these products beyond the state, income flows into the state
that is circulated through the rest of the economy, including largely non-tradable industries like
retail and restaurants — though when those industries serve out-of-state tourists, they are also
tradeable. At the local level, many other industries serve as a tradeable base to the local economy.
For example, a farm or hospital that serves the surrounding area delivers some amount of income
locally that then circulates. At the state level, Wyoming’s mineral wealth has historically supported
high income levels. Figure 27 shows that median household income is relatively high, at just above
$64,000 in the year prior to the COVID-19 pandemic, even though Wyoming has not developed
agglomerations and highly dynamic populations as other states in the region have.
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Figure 23: Shares of Gross State Product by Industry and State, 2020
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Figure 24: Shares of Employment by Industry and State, 2020
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Figure 25: International Exports by State and Composition, 2019
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Figure 26: Domestic Exports by State and Industry, 2017
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Figure 27: Median Household Income by State, 2019
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In addition to its economic dependence on resource wealth, Wyoming’s fiscal dependence on the
mining sector is also extremely high, even when compared to other resource-intensive U.S. states.
As seen in Table 1, Wyoming leads the nation in fossil-fuel revenues, both in per capita terms and
as a share of own-source revenues, almost doubling those of second-place North Dakota. Texas
and California have significantly higher fossil fuel revenues in total, but their population levels are
disproportionately higher and their economies and tax bases much more diversified.

Table 1: State and Local Fossil Fuel Revenues, 2015-2019 (Averages; 2019 US$)

" Government fossil
Total government fossil .
. . Per capita government revenue as a share of
State revenue in US$ million |State . State
) fossil revenue (2) state and local own-
source revenue (3)
Texas 14,591 |Wyoming 7,339 |Wyoming 59%
California 7,823 |North Dakota 3,854 |North Dakota 31%
Penssylvannia 4,422 |Alaska 2,713 |Alaska 21%
Wyoming 4,264 |New Mexico 1,303 |New Mexico 15%
North Dakota 2,917 |West Virginia 698 [West Virginia 9%

Source: Raimi et al (2022)

While Wyoming’s relatively high median income of affords Wyomingites a generally high standard
of living, the geography of the state’s prosperity is uneven. Figure 28 shows that a few counties
— such as Teton, Campbell, Sublette, and Sweetwater — enjoy high median household incomes
in the range of $70,000 to $80,000 per year, whereas others in the east and center of the state
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are instead closer to $50,000 or in some cases $40,000 per year. This is not an exceedingly high
level of inequality in comparison to the region, however. Wyoming is notable for lacking extremely
poor counties seen in other states, including Colorado, Idaho, Montana, and South Dakota. By the
same token, however, it does not have any counties that support very high levels of median
household income like Denver and Salt Lake City.

Figure 28: Median Household Income by County in the Mountain West Region, 2019
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One feature of Wyoming’s low population and remoteness is that Wyoming’s economic
concentration is defined by small geographic clusters that are largely disconnected from one
another. Figure 29 shows a map of business locations in Wyoming and surrounding states. In
surrounding states, there are large agglomerations or collections of smaller agglomerations in
closer proximity to one another. Wyoming, by contrast tends to have one or a few primary centers
of business activity — which correspond to centers of population — in each county. For many
parts of the state, the nearest larger agglomeration is out of state. This is the case for Cheyenne
(southeast corner of the state) to Denver and the Front Range and the southwest of Wyoming to
Salt Lake City, but other parts of Wyoming are also close to Idaho Falls, ID, Billings, MT, and Rapid
City, SD. These patterns of economic geography have implications for tradeable income at the
local level, since each distinct geographic cluster in Wyoming will need to provide goods or
services to other economies — either within the state or outside — to sustain and grow their own
levels of income. Since roughly half of Wyomingites live in towns of fewer than 10,000 people, this
is an important aspect of the contemporary economy.
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Figure 29: Distribution of Business Activities in the Mountain West Region
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As established in the long-term section, Wyoming sees a lot of individuals leave the state. But the
state also sees a significant amount of incoming migration for its size (Figure 30). A majority of
people who reside in Wyoming (the positive parts of the graph) were born in another U.S. state,
while the number of people born in Wyoming who have left the state to reside elsewhere exceeds
the total number of those that remain. There is also an important group that is sometimes referred
to as the “boomerang” population — those who were born in the state, lived elsewhere, but have
returned to the state. Public data does not allow for a full estimation of the size of this population
but Figure 30 estimates those who were born in in the state, lived elsewhere, and returned within
the previous year. This is a small share of the total but may be significant if it could be aggregated
across all years. These rates of in- and out-migration are high compared to other states. Figure
31 shows in- and out-migration as a share of population by state in 2019; Wyoming is notable for
having comparatively high rates on both measures.
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Figure 30: Wyoming’s Migration Patterns Over Time
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Figure 31: Wyoming’s In- and Out-Migration Compared with Other States, 2019
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Importantly, the types of people who leave and move to Wyoming are not the same. Figure 32
breaks down patterns of outmigration by age bracket for all states in 2019 and shows this
calculation for Wyoming and for the U.S. on average in 2000 to observe changes over time. At
almost any age bracket, Wyoming has the highest overall outmigration rate of any state. However,
the shape of the curve means that people tend to leave before they are 40 years of age in 2019.
It is possible that after reaching 40 Wyomingites still in Wyoming choose to stay, or that there is a
mix of outmigration accompanied by return migration — a “boomerang” effect of people who
previously left the state making it their home once more. There is a clear difference in 2019 versus
2000, when the rate of outmigration was exceptionally high at lower ages as well. A decline in the
outmigration rate of young Wyomingites aged 18-30 is noteworthy though outmigration of
individuals in that age range is still amongst the highest of any state.
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Figure 32: Wyoming’s Outmigration by Age Bracket
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Out-migrants and in-migrants to Wyoming differ along other important dimensions than age as
well. Both out- and in-migrants tend to have higher levels of education, for example. On the whole
Wyoming experiences a slight brain drain of highly educated people (i.e., those with a college
degree). Figure 33 shows the ratio of highly educated out- to in-migrants by state in 2019. In
Wyoming the ratio is 1.15; although this indicates a slight brain drain it is remarkably balanced in
the wider context of the US. Several nearby states experience substantially worse ratios.

Figure 33: Ratio of Highly Educated Out-migrants over In-migrants by State in 2019
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Wyoming’s contemporary economy is, overall, marked by high income and living standards,
largely thanks to the role that resource-dominated state-level exports have played in providing
tradeable income to the state economy. The state’s revenue base is also highly dependent on
fossil fuels. Income is not distributed evenly across the state, as median household income varies
substantially across the state, though geographic inequality is less than in other states with much
larger centers of agglomeration. Wyoming’s remoteness also manifests in a geography of small
yet distinct economic clusters, without the level of geographic connectivity seen in other states in
the region. A snapshot of migration into and out of the state shows that Wyoming continues to
have high levels of flows in both directions. Young people continue to leave the state in high
numbers looking for opportunity elsewhere, though perhaps not as high as a generation ago,
which contributes to an overall brain drain. With this snapshot in mind, we next look more closely
at roughly the last two decades of growth in Wyoming to understand what is changing.

The Modern Boom-Bust Cycle

The latest boom-bust cycle of Wyoming’s mining-dependent economy played out over the two
decades leading up to the COVID-19 pandemic. One major outcome of this cycle can be seen in
Figure 34, which shows the growth of the number of jobs in Wyoming and surrounding states from
2002-2020. Wyoming was expanding jobs faster than any state in the region and far faster than
the national average over 2002 to 2008. Following the Global Financial crisis, Wyoming lost jobs
like all the peer states, but then fortunes began to diverge after 2010. Recovery of job growth after
2010 was more limited in Wyoming than most of the peer states until 2014, at which point
Wyoming experienced an overall drop in jobs for the rest of the decade while the comparator
states continued to grow. This second and unique drop in employment levels in the state was the
clear consequence of an end to the general global commodity supercycle and the related decline
in demand for the main sources of Wyoming’s state exports.

Figure 34: Relative Growth of Jobs in Wyoming and Peer States, 2002-2020
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The industry drivers behind Wyoming’s job growth and subsequent job decline can be seen in
Figure 35. The pattern of strong initial job growth, stagnation after 2008, and then further decline
after 2014 come from the mining and construction sectors. These two industries are responsible
for similar levels of employment in Wyoming, and their fortunes are closely related since mining
creates demand for construction. From peak to subsequent trough these industries experienced
cumulative losses of just over 24,000 jobs. The information sector experienced a smaller but still
notable loss of approximately 1,000 jobs but this sector has been declining in jobs in Wyoming for
the full two decades. Overall losses were partly offset, however, by gains in healthcare (of nearly
6,000 from 2003-2020) and, before the pandemic, in accommodation and food services (of an
additional 6,000 from 2003-2019). Each of these industries can be considered partially tradeable
— certainly at the local level but also at the state-level if demand (or simply insurance payments
in the case of healthcare) comes from out of state.

Figure 35: Employment by Large and Tradable Industries in Wyoming, 2003-2020

Industry

30,000 1 /\/\_/\ —— Accommodation and food services

25,000 - Information . .
< —— Health care and social assistance
g 20,000 A —— Construction
§‘ —— Mining, quarrying, and oil and gas extraction
g 15,000 - —— Transportation and warehousing
w Manufacturing

10,000 1 / —— Professional and technical services

5,000 Agriculture, forestry, fishing and hunting

2003 2005 2007 2009 2011 2013 2015 2017 2019
Year

Source: US Bureau of Labor Statistics

The bust in this cycle was problematic for jobs that could be specifically considered ‘middle-class’
— here defined as paying $40,000 to $80,000 in 2000 dollars (Figure 36). For these jobs there is
again a pattern of Wyoming leading the pack for a period but diverging after 2010 and especially
after 2014. As of 2010, Wyoming had the largest cumulative growth of middle-income jobs, but by
the end of the decade it had the lowest cumulative growth in the region. By contrast, the steady
rise of Montana and South Dakota is especially notable. These are not very high-population states
(1.1 million and 880,000 people, respectively), but they maintained an impressive growth rate of
middle-class jobs throughout the observed period. This indicates that alternative, potent economic
strategies may be possible with population levels not exceedingly far from those of Wyoming.

Many of these job losses, however, were absorbed by non-Wyomingites working in Wyoming,
which signals that the bust was not as bad as other ones in Wyoming’s past. Figure 37 shows that
from 2014 onward, people who were not born in Wyoming lost jobs at a high rate. Meanwhile,
those born in Wyoming saw a modest recovery in jobs from 2016 onward. Many non-Wyomingites
simply relocated out of the state, as Figure 38 confirms. Evidently, the economic conditions for
remaining Wyomingites were, in general, sufficiently fair to prevent a large net outflow from the
state. It must be noted that the outflows of non-Wyomingites nevertheless represent lost
population that, in the long run, may have instead contributed to the state economy. What’s more,
the net gains in jobs and population of Wyomingites from 2000-2008 flatlined thereafter.
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Figure 36: Relative Growth of Jobs Paying $40k-$80k in 2000 USD by State, 2000-2020
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Figure 37: Relative Growth of Jobs Held by Wyomingites and Non-Wyomingites in

Wyoming, 2000-2019
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Figure 38: Relative Growth of Population 18-65 Among Wyomingites and Non-
Wyomingites in Wyoming, 2000-2020
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The net adjustment from the bust can also be observed in median household income, which —
like jobs and migration of Wyomingites — was more moderate. Figure 39 shows that the period
from 2000 to 2013 saw a strong expansion of median household income in Wyoming, which briefly
peaked to exceed that of Utah and nearly match that of Colorado. After 2014, unlike overall jobs
and middle-income jobs, the downward adjustment was not as severe. Median household income
in Wyoming continued to grow at a generally positive rate after 2015, though it was eventually
overtaken not only Colorado and Utah, but also Idaho and South Dakota at the time of the
pandemic.

Figure 39: Real Median Household Income by State, 2000-2021
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The loss of state-level tradeable income associated with the bust and accompanying instability
had noticeable impacts on business across the economy. In business surveys covering the years
2014-2017 (all that was available publicly for review), Wyoming stands out from neighbors and
the U.S. average on two questions that relate to a negative business cycle within the state. Figure
40 shows the share of firms (weighted by payroll) responding yes to two questions about issues
affecting profits. The first question asked if firms had experienced a negative impact from slow
business and lost sales, and the second on if the firms had seen a negative impact from the
unpredictability of business conditions. Wyoming clearly stands out from regional peers for the
higher share of businesses that reported negative impacts on profits in these two ways. This is a
signal of a Wyoming-specific downturn in aggregate demand, which would be consistent with the
decline in key industries supporting tradeable income. By 2017, these impacts may have been
moderating based on the firm surveys available.

Figure 40: Reported Negative Impacts on Profits Among Businesses by State, 2014-2017
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Several exercises can help us understand the drivers of the mining and construction downturn in
more detail and with a sense of scale. Figure 41 shows production volumes of key energy
resources in Wyoming in terms of British Thermal Units (BTUs). By measuring these volumes in
energy terms, we can compare quantities in a way that is meaningful across different energy
sources and not affected by volatile price swings. For a sense of scale, the figure also shows
renewable energy production in Wyoming in energy units. Not surprisingly, given the inflection
points discussed above, Wyoming saw a significant change in production of key fossil fuel
resources that had been growing before around 2008-10 and an intensifying collapse after 2014.
More specifically, coal — the largest by far in energy units — peaked in 2008 and has fallen
precipitously and continuously since. This was after an enormous and continuous expansion going
back 40 years. This differentiates Wyoming somewhat from the broader commodity supercycle
and means that national policies and other states’ demand for coal is key to Wyoming. Wyoming
also saw a more gradual rise and fall in natural gas production with a peak in 2008-10. In this case,
the decline in Wyoming coincides with a rise in natural gas produced from shale formations
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through hydraulic fracturing elsewhere in the country. This lowered the price of natural gas and
has effectively pushed down production in Wyoming.

Figure 41: Production of Primary Sources of Energy Originating in Wyoming
Wyoming Energy Production by Source
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Oil production, conversely, saw a slight recovery of growth after 2008-10 following 40 years of
decline in Wyoming. Oil was the primary cause of a much larger economic boom and bust cycle
of the 1970s and 1980s. That cycle is not seen here because it occurred more through the price
of oil more than the quantity. Finally, the production of renewable energy in Wyoming barely
registers in energy terms in relation to the traditional sources of energy wealth of the state. This
is one indication of how much wind production and other technologies would need to scale up to
replace lost tradeable income from fossil fuel resources of the state.

This boom and bust can also be observed in dollar terms in the evolution of Wyoming’s domestic
goods exports (the major market for its energy resources), as depicted in Figure 42. Unfortunately,
reliable information on domestic exports is only available every five years based on a freight
survey — and thus only relevant for goods (as opposed to services). Nevertheless, this captures
key tradeable sources for the state. Wyoming’s total domestic exports rose markedly from 2002
to 2007, driven by the expansion of coal and to a smaller degree petroleum. They then shrunk by
the advent of 2012 and again by 2017. These products dominate Wyoming’s composition of
domestic exports.

These state-level trends disguise, however, significant differences across the state. Figure 43
establishes each Wyoming county’s exposure to natural resource extraction, in terms of the share
of employment and wage earnings accounted for mining over time. While data is suppressed in
certain years for certain counties, there is a clear pattern where some counties are more
dependent on mining overall than others. Figure 44 orders counties by the peak share of wages
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accounted for by mining, where five counties (Sublette, Campbell, Big Horn, Sweetwater, and
Converse) generated more than one-third of their total wages from mining of various products.

Figure 42: Wyoming’s Domestic Goods Exports over Time
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Figure 43: Share of Mining in Employment and Earnings by Wyoming County

Employment & Earnings Shares of Mining Industries by County, Year
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Figure 44: Wyoming Counties by Peak Share of Wages from Mining, 2000-2020
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The type of product mined in a location matters because demand trajectories and sources of
competition differ. There are key differences in the specific types of fossil fuels mined in each
county, as well as mining outside of fossil fuels, including trona production. Figure 45 depicts
county-level production of coal, oil, and gas in two ways. Panel A shows the relative magnitude of
production sources per capita comparing across different counties, so that it is possible to tell
which counties are most intensive overall in the production of coal, oil, and gas. For example, the
peak value of the blue line (representing coal) occurs in Campbell County. The trends for coal
production in other counties are scaled versus Campbell’s coal trend and can be read accordingly.
By the same token, the peak production level for oil occurs in Converse County, and other
counties’ trends for oil are scaled relative to that value. It can thus be observed from Panel A that
Campbell County is overwhelmingly the center of coal intensivity in Wyoming, though Converse
County also sees substantial production per capita. Gas production is most intensive in Sublette
County, followed by Johnson County. The time trends of production across counties for coal and
natural gas track those discussed at the state level. Oil production, however, follows a different
trend altogether. Although it is produced most intensively in Converse County, there are
contributions from a variety of other counties. The dynamics of production are also not as uniform
across the state. Although Sublette County’s oil production followed the boom-bust trend
centered around the Global Financial Crisis to an extent, oil production has grown after 2010
especially in Converse County but also to smaller degrees in Laramie and Niobrara counties.
Counties such as Park, Big Horn, and Hot Springs saw steady decreases in per capita production
from 2000 onward.

Panel B is set up so that each type of production is scaled relative to the total production of other
sources within the same county, so that it is possible to tell which types of energy production
predominate (in terms of BTUs) in each specific county. Campbell County and Converse County
are largely dominated by coal, although Converse County has seen a more recent uptick in oil
and gas production. Sweetwater and Lincoln have seen a mix of coal and gas production, along
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with trona production in Sweetwater County (not shown). In all cases coal production has
generally decreased from a peak. Gas production has been especially prominent in Uinta, Carbon,
Natrona, Fremont, Sublette, Johnson, and Sheridan counties. In every case, gas production has
decreased from a peak, but the timing differs. Sheridan, Johnson, Sublette, and Fremont have
seen a boom and bust, while in contrast Uinta and Natrona have experienced clear decreases
from 2000 onwards. Oil production has decreased steadily in several counties — Park, Bighorn,
Hot Springs, Washakie, Crook, Weston, Albany, and Platte — but has increased since 2010 in
Laramie, Goshen, and Niobrara counties. In Natrona County, oil increased from 2000 to 2010 and
then held relatively steady.

Figure 45: Wyoming’s Energy Production by County and Source

Panel A Panel B

Nor i Energy Production in BTUs / ion in 2000 by Source - 2000 to 2020 Energy Production in BTUs by Source, County, Year - 2000 to 2020
each energy source normalized by dividing maximum by maximum value across all counties and years each county graph uses an independent axis

Sweetwater

Source: Wyoming Oil & Gas Commission, US Energy Information Administration

The consequence of these differing trends is that while Wyoming experienced a boom-bust cycle
hinging around the Global Financial Crisis and the end of the global commodity supercycle, the
direct impacts vary significantly across the state, even among mining-focused local economies.
We turn our attention to local impacts after briefly reflecting on the impacts on the state’s finances.

Fiscal Consequences of the Bust

Driven by the ever-changing fortunes of the mining sector, state tax collections — led by sales
and use, severance, and property taxes — have exhibited extreme volatility in Wyoming over the
longer-term. According to a Pew Research study, Wyoming exhibits the third highest revenue
volatility across U.S. states behind Alaska and North Dakota. This volatility is directly related to
energy prices, as shown in Figure 46, which uses the global price of oil as a simple proxy for these
dynamics. Tax revenues obviously rise and fall with energy prices. The figure shows that tax
revenues took a significant hit, particularly after 2014. Severance taxes follow energy prices
closely as expected, but the general sales tax is also affected by the boom-bust cycle.

53



Figure 46: Wyoming Tax Revenues by Category and Oil Prices, 1951-2020
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Despite being applied to a wider tax base, sales and use and property taxes are highly dependent
on the fortunes of the mining sector. Qil, gas, and coal are the top direct contributors to property
taxes and important contributors to sales and use taxes (Figure 47). The sales and use tax is
subject to many exemptions. Mining also contributes indirectly to both revenue streams by
through the sector’s impacts on demand for other parts of the economy. As can be seen in the
figure, neither sales tax nor property taxes returned to their 2015 peak as of 2021.

Figure 47: Sales and Use Taxes by Sector (left) and Property Tax Valuations (right)
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Taxes in Wyoming are complemented by two other major revenue sources: (1) Federal Mineral
Royalties and lease bonuses; and (2) financial returns from the Permanent Wyoming Mineral Trust
fund (PWMTF). A large portion of oil, gas and coal extraction takes place in federal lands and 49
percent of royalties collected revert to Wyoming. The PWMTF was created via constitutional
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amendment in 1974 and has since been accumulating a constitutionally mandated severance tax™
with the goal of building a large principal that is to remain “inviolate” while its returns contribute
to the General Fund. The market value of this fund has grown, despite the bust, and amounted
almost $8 billion in 2019, before the COVID-19 pandemic, and had grown to over $9 billion by
2021. In most years, returns on the principal of the PWMTF can therefore contribute significantly
to overall revenues.

The financial operations of the State of Wyoming take place through main profiled accounts: the
General Fund, the Budget Reserve Account, the Legislative Stabilization Reserve Account, the
Strategic Investments and Projects Account, the School Foundation Program, the School Capital
Construction Account, the PWMTF Spending Policy Reserve Account, the CSPLF Spending
Policy Reserve Account, and three Water Development Accounts. The fragmentation of revenue
streams into different funds complicates the task of assessing their relative importance. Tax rates
and distributions for large revenue streams across funds are quite complex and for the most part
governed by rules set in the Constitution or specified in legislative statutes. Fortunately, the State
Auditor consolidates the financial activities of the State into a single comprehensive reporting
entity and in doing so gives us a consolidated perspective (Figure 48) that leads to at least three
main findings. First, sustained fiscal surpluses driven by the 2000s commodity supercycle allowed
for the accumulation of assets in the PWMTF and other funds. Second, a sizeable and sustained
fall in tax revenues after the collapse in commodity prices in 2014 led to an operational deficit (i.e.,
excluding investment income) that remained in place though the 2021 fiscal year. Third, operating
grants and investment income experienced significant temporary increases in in the 2021 fiscal
year. The former was a result of the federal stimulus associated primarily with the CARES Act and
the latter a result of exceptionally favorable financial market returns.

Figure 48: Wyoming’s Comprehensive Statement of Revenues, 2002 - 2021 FY
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4 “For its first thirteen years, 2.0 percent of severance tax revenues were used to grow the account. The requirement
was lowered to 1.5 percent, and 0.5 percent was diverted into the state’s savings account. In 2005, an additional
statutory 1.0 percent was added to the constitutional requirement bringing the total to 2.5% of severance taxes which
were deposited in the PWMTF. The Legislature, during the 2016 Budget Session, provided for a diversion of the one
percent statutory severance tax from the PWMTF to the General Fund to address an immediate revenue shortfall.”
https://wyotax.org/wp-content/uploads/2020/08/PWMTF-Combined 2015.pdf
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The rules governing distribution of major revenue flows introduce significant rigidity in the
allocation of expenditures and may therefore lead to sub-optimal outcomes — overfunding of
some activities accompanied by underfunding of others. Education and health services represent
the two major expenditure categories, consuming close to 40 and 25 percent, respectively of total
expenditures. As shown in Figure 49, the decline in overall revenues after 2014 forced a small
decline in overall expenditures, including on education. This dynamic changed with the sharp rise
of available revues in 2021.

Figure 49: Comprehensive Statement of Expenditures, 2002-2021 FY
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Place-Specific Consequences of the Bust and Drivers of Growth

At the state level, the consequences of this most recent bust have been surprisingly moderate
both economically and fiscally. However, local economies across the state have been differentially
affected. This is true at the county-level and more so at the local level. As we will see, counties
with harder-hit labor markets have often seen shrinking populations and employment rates. This
has been doubly true in smaller towns, which constitute the Wyoming communities that have
shrunk the most. In several parts of the state these labor market impacts have also been
associated with worsening social mobility. Vitally, the sources of the differential performance of
counties can be accounted for in terms of industry-level changes. Counties with more robust labor
markets often have enjoyed growth in a variety of non-resource sectors.

Figure 50 shows perhaps the most direct labor market impacts of the state-level bust on Wyoming
counties from 2010 to 2020, along two dimensions: the change in the number of jobs in the county,
and how well those jobs pay on average. Counties are sized according to population and colored
according to their peak share of wage earnings from mining industries. Wyoming’s counties fall
into three quadrants with respect to these variables: expansion of the labor market (top-right);
consolidation of the labor market (top-left); and collapse of the labor market (bottom-left). There
are not any counties that are in the final quadrant of employment growth but wage decreases.
Thus, “expansion” here refers to growth in jobs and average earnings, “consolidation refers to a
reduction in jobs but an increase in average earnings, and “collapse” refers to a contraction in
jobs and average earnings.
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Several features of this graph are notable. For one, numerous counties in the ‘expansion’ quadrant
have economic engines that do not center around natural resources. Laramie County contains
the state capital; Albany has the University of Wyoming and its ecosystem; Sheridan has a
prominent manufacturing sector; and Teton county has a unique and thriving tourism economy.
The counties in the ‘consolidation’ quadrant, interestingly, are largely geographically cohesive.
They fall into two distinct sets, one centered in the northwest of the state (Park, Big Horn, Hot
Springs, Washakie, Johnson, and Fremont counties) and another along the eastern border
(Goshen, Platte, Niobrara, and Weston counties). Several of the most mining-intensive counties,
finally, fall into the ‘collapse’ quadrant; but it is interesting that Big Horn and Converse counties
(which have also been highly mining-intensive) do not.

Figure 50: Change in Employment and Earnings Per Job by Wyoming County, 2010-2020
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Figure 51 shows how, over the same time span, each county’s population changed and how its
employment to working-age population ratio (here defined as the share of population 16 and older
with a job) changed. These two variables help to capture how, in response to a changing labor
market, people made two decisions: whether to enter or exit a job but remain local, and whether
to leave or move to a county. Each county is colored according to the type of labor market trend
it experienced (expansion, consolidation, or collapse) as depicted previously in Figure 50.

While the employment to working-age population ratio declined across most counties —
undoubtedly reflecting portions of Wyoming’s aging population electing to retire — this was more
pronounced in some groups than others. A cluster on the right-hand side of the graph, which
accounts for six out of the eight counties with expanding labor markets, experienced decisively
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positive population growth and lesser reductions in the employment to working-age population
ratio than most other counties. Another set in the middle, composed mostly of counties whose
labor markets consolidated, experienced a declining employment to working-age population ratio
but close to neutral population growth. The bulk of the counties whose labor markets collapsed
had either somewhat larger reductions in population (Sweetwater, Sublette, and Uinta counties)
or employment as a share of working-age population (Campbell County). Natrona County, notably,
had a slightly collapsing labor market but still managed to attract population.

Figure 51: Change in Population and Employment to Working-Age Population Ratio by
Wyoming County, 2010-2020
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Figure 52 shows these same variables, but at the level of cities and towns. In each panel (for each
type of labor market), the hardest-hit communities tend to be smaller towns. The largest
communities, conversely, fared comparatively well. Any city with more than 10,000 residents is
labeled in this figure. Among the counties with expanding or consolidating labor markets, these
larger cities all had growing populations. Despite the overall expansion or consolidation of the
county-level labor markets, however, many smaller towns and cities lost population and/or saw
declining employment as a share of population. Counties with collapsing labor markets still had
important examples of larger cities which grew in population, although some also lost population.
Casper, interestingly, expanded both its total population and its employment to working-age
population ratio, whereas smaller communities in Natrona County experienced substantial
reductions in population and/or employment as a share of working-age population.
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Figure 52: Change in Population and Employment to Working-Age Population Ratio by
Wyoming Cities and Towns, 2010-2020

Change in Population and Employment to Working-Age Population Ratio by Town, 2010-2020
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Social mobility also worsened over the course of the bust in several parts of Wyoming. Figure 53
effectively captures the average annual change in social mobility by U.S. Commuting Zone from
2006-2012, for cohorts of people born in 1980-1986. In this figure, social mobility refers to the
extent to which a person’s observed income can be predicted by what their father’s income was
a generation earlier. This captures the extent to which individual economic success depends on
being born into a well-off family or can be achieved regardless of the circumstances of one’s birth.

The loss of social mobility from 2006-2012 for birth cohorts from the Casper, Cheyenne, Cody,
Gillette, Riverton, and especially Rawlins Commuting Zones appears very concerning. Protzer and
Summerville (2021) show how low social mobility is strongly associated with the perception that
the economy is unfair,”™ and is thereby a major contributor to political discontent. Most of these
areas, as previously shown in Figure 45, experienced some form of loss in resource production
over 2006-2012, with the major exception being Cheyenne.' Laramie and Jackson, conversely,
experienced notable gains in social mobility over the same period. This may have been facilitated
by the presence of non-resource economic engines in each Commuting Zone, respectively
centered around the higher education ecosystem in Laramie and tourism in Jackson.

Figure 53: Gain/Loss of Social Mobility by U.S. Commuting Zone; 1980-1986 Birth Cohorts,
with Outcomes Measured 2006-2012

Gain/Loss of Social Mobility by US Commuting Zone; 1980-86 Birth Cohorts, Measured 2006-2012
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5 Importantly, income and wealth inequality have no such effect because people, in general, are more
politically sensitive to inequality of opportunity as opposed to inequality of outcomes.

16 As the state capital and headquarters of many Wyoming companies, Cheyenne could have lost social
mobility because those born there may utilize labor markets throughout broad parts of the state.
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The contributions of various industries to these differential labor market outcomes across the state
can be decomposed from data on employment and earnings. Figures 54 to 58 show
decompositions of changes in the number of jobs and in the average earnings per job for each
county from 2010-2020. Groups of counties discussed above (collapsing, consolidating,
expanding) are shown together in each figure. A few bars in these charts are blank, owing to
suppressed data (the effect of which is accounted for in its own bar).

The decomposition of changes for the number of jobs in each county is straightforward as one
need only tally the change in the total count of jobs in each industry. The decomposition of
changes in average income per job is slightly more involved and employs the widely used method
of Bennet (1920). In this decomposition, changes in the overall average earnings per job can be
attributed to two categories of change within each industry: a shift in composition (the share of
people in the county who work in that industry), or a shift in wages (the average earnings per job
in that industry). This makes it possible to determine whether an industry contributed to changes
in average earnings simply because it employed a higher or lower share of people, or because it
paid more or less.

Figure 54 presents decompositions for the most straightforward set of counties — those whose
labor markets collapsed. In every case, job losses in mining industries play a very large role.
Losses of construction jobs are also often prominent and are indeed the largest force in Uinta
County. While all these counties saw job growth in one or more industries, Natrona County is
unique in having significant offsetting sources of job growth — education and health services,
leisure and hospitality, and trade, transportation, and utilities — which directly helps to explain
why it faced a smaller labor market collapse than the other counties in the same figure.
Sweetwater County also saw noteworthy job growth in education and health services, but at a
small scale in comparison to job losses in other industries.

Mining industries likewise play a highly prominent role as a source of lost earnings per job in the
labor market. In every case the negative composition effect from mining dominates, meaning that
jobs became less well-paying largely due to the loss of the number of jobs in the mining sector. In
Uinta County there is also a notable wage effect from the mining sector, meaning the mining jobs
also paid less. In Sweetwater County the case is the opposite, where the remaining mining jobs
available became better paying, perhaps as a result of the prevalence of the trona industry there.
Sizeable composition and wage effects in the construction industry also contributed to income
per job losses in Campbell, Uinta, and Sublette County.

Overall losses to earnings per job were partly offset in every county by positive composition effects
in education and health services in addition to trade, transportation, and utilities. Sweetwater
County, interestingly, also enjoyed positive composition and wage effects from manufacturing. In
numerous instances, these positive earnings per job effects take place despite the same sector
having lost jobs overall. That is, even if an industry lost jobs overall there can be a shift towards a
higher share of employment in that industry, provided another industry (here, namely mining) lost
even more jobs.

In each of these counties, there are clearly important local dynamics that defy simple
generalizations, and that could be important for local growth strategies, but overall, these counties
did not have significant alternative economic engines to fuel job growth that could offset losses in
mining.
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Figure 54: Decomposition of Changes in Number of Jobs and Income per Job -
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Figure 55 shows the corresponding decomposition for four of the counties with expanding labor
markets and larger population centers: Laramie, Albany, Sheridan, and Teton counties. Sources
of growth in the number of jobs among Laramie, Albany, and Teton counties are remarkably
diversified, with frequent contributions from construction, education and health services, and
professional and business services. Albany County has an especially large amount of growth in
education and health services, which is understandable due to the presence of the University of
Wyoming. Sheridan county’s job growth is considerably more concentrated in manufacturing,
although this was also a reasonably sizeable source of job growth in Albany County.

Sources of gains in the average earnings per job are highly diversified in both Laramie and Albany
counties, although education and health services play a prominent role in Albany County once
again. In Sheridan County the composition effect from manufacturing is several times larger than
the wage effect; that is, the availability of better-paying jobs was driven more by the number of
new manufacturing jobs available than by pay rises in manufacturing. There is also a large effect
from wage gains in financial activities. Teton County’s growth in earnings per job was buoyed by
large wage effects in professional and business services in addition to leisure and hospitality.
There were lesser but still sizeable wage and composition effects in financial activities and
construction, and a wage effect in other services.

Figure 55: Decomposition of Changes in Number of Jobs and Income per Job —
Laramie, Albany, Sheridan, and Teton Counties (Expanding / Large Population Centers)
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Decompositions for the other four smaller counties that also enjoyed expanding labor markets are
shown in Figure 56. A notable difference from the previous group is the role of the natural
resources, but these counties derived their gains in jobs and earnings per job from a variety of
industries. Natural resources and mining were key factors behind the growth in the number of
jobs in Converse County, and in Crook County natural resources also contributed strongly to
growth of earnings per job through large composition and wage effects. Natural resource job gains
in Converse County can be attributed to rising oil and gas production, as shown previously in
Figure 45. Those in Crook County are more likely attributable to the local forestry industry.

In Converse County, natural resources were a strong contributor to gains in the number of jobs
but not average earnings per job. Growth of the latter variable was instead powered by large wage
effects in construction in addition to trade, transport, and utilities, together with a composition
effect in professional and business services. Crook County, meanwhile, also experienced a
significant expansion of manufacturing jobs, and both wage and composition effects from the
manufacturing sector helped to drive an expansion of average earnings per job. A composition
effect from professional and business services also played a key role in Crook County. Given that
Crook County has a small population, it may serve as an important example of positive diversified
growth in a small place that may hold lessons for the rest of Wyoming.

Lincoln County is notable for having successfully offset a large negative composition effect from
mining on earnings per job with gains in numerous other industries, especially a wage effect from
professional and business services. Carbon County unfortunately has substantial suppressed
data, but nevertheless can be noted for gains both in the number of jobs and earnings per job
from construction and leisure and hospitality.

Figure 56: Decomposition of Changes in Number of Jobs and Income per Job —
Converse, Crook, Carbon, and Lincoln Counties (Expanding / Small Population Centers)

Decomposition of Change in Number of Jobs 2010-2020 by County
Converse - Number of Jobs Crook - Number of Jobs Carbon - Number of Jobs Lincoln - Number of Jobs

v ) | e

T T T T T T T T T T T
0 50 100 150 200 -40 =20 0 20 40 €0 80 -100 -50 0 50 100 150 200 -50 0 50 100 150

R Construction W Leisure and hospitality Professional and business services
Education and health services W= Manufacturing W= TFade, transportation, and utilities

N Financial activities Natural resources and mining Government & Suppressed

BN |nformation BN Other services

64



Converse - Income per Job

Decomposition of Change in Income per Job 2010-2020 by County
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Figure 57 shows a cluster of counties in the northwest of the state that experienced labor market
consolidation. In every case at least half of the observed industries experienced job losses; in
Washakie and Fremont counties, almost all industries shed jobs. Some prominent offsets to overall
job loss occurred in education and health services in Park County, construction and
manufacturing in Big Horn County, manufacturing in Hot Springs County, and professional and
business services and manufacturing in Johnson County.

It is striking that these counties all experienced increases in average earnings per job over the
period, despite all being strongly negatively affected by the natural resources and mining sector
in this respect. Park, Big Horn, Hot Springs, and Washakie all experienced large negative
composition and wage effects from mining, and Fremont and Johnson counties experienced large
negative composition effects. But the overall growth of earnings per job was driven by a variety of
industries. Positive composition and wage effects in education and health services helped in Park
and Washakie counties, and composition effects for the education and health in Fremont and
Johnson counties. Big Horn and Washakie were aided by large positive composition and wage
effects in manufacturing. Interestingly, this transpired even though Washakie lost an absolute
number of jobs in manufacturing. This indicates that the reason this boosted wages was because
other, worse-paying industries lost even more jobs, leading to a higher final share of
manufacturing jobs.

A similar pattern played out in Washakie County in trade, transport, and utilities, which imparted
large positive composition and wage effects despite shedding jobs overall. The financial activities
industry also contributed with a mix of composition and wage effects in Park, Big Horn, and
Washakie counties. Evidently, these counties were able to continue improving the quality of jobs
(in terms of wages) even as they lost jobs overall. These gains crucially depended on a variety of
non-resource industries.
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Figure 57: Decomposition of Changes in Number of Jobs and Income per Job - Park, Big
Horn, Hot Springs, Washakie, Fremont, and Johnson Counties (Consolidation / NW)
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Figure 58 shows the decompositions for the final group of counties, the group in the consolidation
category that are geographically concentrated alongside the eastern border of the state: Goshen,
Platte, Niobrara, and Weston counties. Manufacturing and construction were generally substantial
sources of job loss, as was education and health services in Platte County. In every county, these
losses were offset by job gains in natural resources and mining, and in Platte and Niobrara
counties by gains in professional and business services.

Net positive growth in average earnings per job were substantially aided by wage effects in
education and health services in Goshen and Platte counties. A positive composition effect in
natural resources and mining helped in Weston County, and positive composition and wage
effects likewise helped in Platte County. A positive wage effect in financial activities boosted
earnings per job in all these counties. Compared to the counties in the northwest whose labor
markets also consolidated, these eastern counties derived their gains in earnings per job from
somewhat more narrow sources. This could pose vulnerability in their economies going forward.
By the same token, however, their sources of loss were also more concentrated.

Figure 58: Decomposition of Changes in Number of Jobs and Income per Job — Goshen,
Platte, Niobrara, and Weston Counties
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These patterns underscore the importance of economic diversification — particularly of tradeable
income sources at the local level — and the need for place-specific economic strategies. The
counties that maintained expanding labor markets through the bust did so not by singular silver
bullets, but through a variety of industries. In contrast, the worst losses were overwhelmingly
concentrated in natural resource industries, among counties which had often specialized heavily
in fossil fuel extraction. Moreover, there are clearly different needs in different areas of the state
to enable their specific growth opportunities. Albany, Laramie, Teton, and Sheridan counties have
promising, varied areas of growth that are supported by their populations centers that could be
scaled if those centers can scale. Converse, Crook, and Lincoln counties, meanwhile, have also
grown their economies in a variety of areas but their smaller population bases create different
opportunities and needs. Campbell, Sweetwater, Sublette, Uinta, and to an extent Natrona County
could need novel engines of growth. Clusters of counties in the northwest and east of the state
have retained some high-quality jobs but need solutions to expand their number.

Missed Economic Diversification Opportunities

Although there are pockets of promising growth and diversification in Wyoming, these have not
been large enough to keep the state’s diversification up to speed with its peers. Figure 59 shows
Wyoming’s employment in each industry in 2019 as compared to what it would have been if,
starting from 2010 level of employment, that industry had grown at the same rate as surrounding
states on average. A lot of the shortfalls are in non-tradable industries, such as retail trade and
construction, which reflect depressed aggregate demand resultant from the bust in resource-
driven tradable income. At the same time, there are also gaps present in industries with higher
tradability, such as professional and technical services, accommodation and food services,
information, finance, and manufacturing.

Figure 59: Real vs. Counterfactual Employment by Industry from 2010-2019
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Wyoming’s degree of specialization in certain industries that are pivotal for good jobs and
economic diversification has also been persistently low. Figures 60 through 63 show that
Wyoming’s revealed comparative advantage in manufacturing, professional and business
services, information, and finance has consistently been among the lowest in the region. Among
these sectors, Wyoming’s RCA has only been growing — if slowly — in manufacturing.

Figure 60: Manufacturing Employment RCA by State, 1990-2020
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Figure 61: Professional & Business Services Employment RCA by State, 1990-2020
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Figure 62: Information Employment RCA by State, 1990-2020
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Figure 63: Finance and Insurance RCA by State, 1990-2020
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Medium-Term Growth in Summary

Over the medium-term — focusing on the two decades preceding the COVID-19 pandemic
— Wyoming continued to face a recurring pattern that it has seen over the long-term. The state
economy experienced an overall boom and bust alongside commaodity price changes that affected
its main source of tradeable income beyond the state’s borders. Unlike elsewhere in the region,
Wyoming did not gain significant population during the last decade. Instead, it lost jobs overall in
the bust period. Much of the adjustment was through non-Wyomingites leaving the state such that
negative impacts were relatively subdued for Wyomingites at the state level. The bust was
problematic, however, for Wyoming’s finances, requiring cuts in expenditures, but the state
ultimately had sufficient buffers to weather the storm.

Overall, Wyoming missed opportunities to grow during this period because of its low population
base and small geographic agglomerations. By not growing its population during this period, it
remains positioned to continue to be vulnerable to shocks to the main drivers of its economy and
it will continue to face more limited economic diversification opportunities than other states that
are growing more rapidly in population. Perhaps unlike previous causes of declining mineral
income over the longer term, the precise drivers of lower demand for Wyoming’s energy
resources in the recent bust may be less cyclical and more structural. Global and national trends
toward decarbonization are driving decline for Wyoming coal outside of the state. Meanwhile, new
energy technologies, including hydraulic fracturing, posed a challenge for traditional energy
production in the state. Yet new technologies also created opportunities in some instances.

Wyoming continues to provide a high quality of life overall, but it does not create sufficient
opportunity for many of its residents. People born in Wyoming continue to leave Wyoming more
often than occurs in any other U.S. state, though migration patterns in both directions are complex.
Many parts of Wyoming experienced significant losses of jobs, income, and equality of opportunity
over the course of the most recent resource bust — especially in counties dependent on natural
resources. The worst-hit parts of the state overwhelmingly lost jobs and income in mining, without
significant offsetting growth in other industries. The worst-affected communities tended to be
smaller towns, which in numerous instances shrunk substantially. These issues point toward a
challenging economic picture for much of the state, and one that could worsen as global trends
in decarbonization further reduce demand for traditional fossil fuels.

Meanwhile, several parts of Wyoming grew even as the state economy faltered. Many countries
and cities experienced expanding labor markets, at times growing jobs, income levels, and
populations during the overall. Where successful, counties and cities offset lost income, especially
lost tradeable income, through a variety of industries. The pathways for this were more robust in
several higher-population parts of the state, but smaller population centers also grew through
more niche industry opportunities suited to their advantages. These patterns strongly suggest that
economic diversification is needed to build resilience against weakening demand for fossil fuels
at multiple levels in the state economy. Economic strategies to meet the diversification challenge
will need to be carefully considered. There is no single industry that serves as a silver bullet, nor
can one strategy be applied uniformly throughout the state. To inform place-specific growth
strategies, future work will have to methodically identify which diversification opportunities are
workable for different parts of Wyoming and identify what holds these back in different
communities.
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4. Short-Term Growth

The COVID-19 pandemic was a major shock for the economy of Wyoming from which it has not
yet fully recovered. The pace of the recovery in Wyoming has been significantly slower than in
neighboring states, which is largely driven by the longer-term decline in the mining industry
alongside limited growth in other tradeable industries, discussed in the previous section. This
section will explore how major economic indicators have evolved — at the state-level and across
the state — in the short-term, which we define as the time since COVID-19 emerged as a global
shock. While previous sections have established the importance of more localized growth
patterns, this section is restricted to evaluate geographical variations at the county-level due to
data availability. We hope to expand this analysis to a more localized level in the future.
Additionally, this section will profile two global changes that have gained major importance in the
short-term with ramifications for Wyoming: the rise of remote work and the acceleration of
decarbonization. Wyoming faces some negative consequences of these trends, especially
decarbonization, but could benefit greatly from each in the future. The analysis in this section will
show these patterns in detail and discuss how a growth strategy might capitalize on each.

How has Wyoming's economy recovered since the start of the pandemic?

Since the economic downturn of March 2020, the economy of Wyoming has recovered slowly
and is still significantly below key pre-pandemic labor market indicators. The COVID-19 pandemic
led to an economic shutdown across the country, which prompted an increase in the
unemployment rate in Wyoming from 5.4% in April 2020 to 8.6% in May of that year. This was the
highest unemployment rate in the state since the commodities bust of 1987 (Bureau of Labor
Statistics 2022) and meant that about 10,000 people lost their job between April and May. The
economy of Wyoming has not managed to recover all these jobs as of the latest available data in
2022." Although the state-level unemployment rate has continuously declined since a spike at
the start of the pandemic and is now well below pre-pandemic levels, which is a more rapid decline
than in the U.S. overall,” the employment rate (employment as a share of the population) has not
converged back to the pre-pandemic level (Figure 64). The decline in unemployment in Wyoming
is not just due to a recovery in employment since the initial months of the pandemic, but it is also
linked to a steady decline in Wyoming's labor force participation rate. In simple terms, the
unemployment rate is not only falling because jobs have been recovered but also because people
are dropping out of the labor force by no longer looking for work. Wyoming’s labor force
participation rate shows a curious pattern where the rate dropped from a pre-pandemic rate of
66% to a low of 64% in July of 2020, then recovered briefly before beginning a steady decline
over more than two years to a level that is now below the level of July 2020. Wyoming is unlike
the U.S. overall, where the employment rate returned to its pre-pandemic level in mid-2022 and
where the labor force participation rate has seen a largely steady increase, not decrease, over
this period. We will return to this observation to identify potential causes of the difference in this
section.

7 In August of 2022, 7,060 people less were employed in Wyoming than in March of 2020, accounting
for seasonality effects (BLS Local Area Unemployment Statistics)

'8 U.S. Bureau of Labor Statistics, Unemployment Rate [UNRATE], retrieved from FRED, Federal Reserve
Bank of St. Louis; https://fred.stlouisfed.org/series/lUNRATE, October 18, 2022.
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Figure 64: Key Labor Market Indicators in the Short-Run
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The recovery of Wyoming's economy has been significantly slower than that of its peers. Figure
65 shows the path of this recovery in terms of both employment and wage levels indexed to 100
prior to the pandemic. Wyoming's employment recovery follows a similar trend to that of
neighboring states, but its initial negative shock was much more severe than in the rest of the
region (except for Colorado), and it has not yet reached pre-pandemic levels while all others have
(left panel). When looking at total real wages in Wyoming, the difference between Wyoming and
its peers is more pronounced (right panel). All neighboring states had recovered total wages by
the end of 2020, but Wyoming did not achieve this until Q4 2021. The gap in total real wages
between Wyoming and its neighbors is larger than that of the employment gap with neighbors,
which suggests that Wyoming lost disproportionately more high-paying jobs than its peers without
being able to recover them.

Figure 65: Recovery in Employment and Real Wages for Wyoming and Neighbors

110

= 7 State

= A — WY
& 105 1 ymmmmmmmTT N co
P | — D
% — MT
S NE
C

£ —— 8D
C

g uT
£

o

o

£

L

73



Wage Index (2019 = 100

120 1 P
oS~ State
/
115 1 // /N —_— WY
VAP NN co
"‘\ // /// \\\\
110 NS e N ||— P
;}/\ // \// , N MT
105 1 ~ VEENRNPUA ol S | — NE
PO -’///// \\, 427 T~
‘ -7 7> —
/’0‘\\1'5\\“ ~z27 S A SD
100 = = < uT
95 4
90_ T T T T T T T T
o PSS S

Note: In both graphs the quarterly values are indexed to the respective quarter of 2019.
Source: Quarterly Census of Employment and Wages

The comparatively slow recovery of Wyoming's economy is mainly driven by its mining sector.
In fact, outside the mining sector, Wyoming has reached pre-pandemic employment levels and
surpassed pre-pandemic total real wages much earlier (Figure 66). This shows that the rest of
Wyoming's economy has regained its strength faster than the mining sector. Wyoming's gap in
economic recovery in comparison to its neighbors also significantly decreases when mining is
excluded from employment and total wages (Figure 67). Wyoming’s non-mining recovery
remains weaker than other states, but closer to that of Nebraska, when the direct impacts of the
mining industry are included. As mining is a principal tradable industry in Wyoming, the negative
decline it has experienced also has negative knock-on effects in other industries’ growth.

Figure 66: Employment and Wage Recovery over Time, Including and Excluding Mining
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Figure 67: Employment and Wage Recovery across States, Including and Excluding Mining
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Growth challenges in the mining sector did not emerge uniquely after the pandemic, as
discussed in the medium-term section, but trends have overall continued in the short-term.
There are differences in the growth path of different minerals in the short-term as well, but in
aggregate mining reliance, combined with declining demand for several minerals, is at the
center of why Wyoming’s COVID-19 recovery is weaker. This is further captured in Figure 68,
which shows employment and wage changes over the short-term across industries in Wyoming.
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The mining industry (NAICS21) has experienced more than 20% loss of jobs and total wages.
This is highly related to the decline of the construction industry (NAICS23) by around 10% on
both dimensions and possibly related to the decline in wholesale trade (NAICS42). Meanwhile,
there are several sectors that have led the economic recovery. These include professional and
business services, retail trade, and the leisure and hospitality industries.

Figure 68: Employment and Wage Changes of Industries in Wyoming over the Pandemic
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High-paying industries such as finance and insurance (NAICS52) and professional and technical
services (NAICS54) have grown in terms of real wages and employment since the start of the
pandemic. Even though these industries are relatively small in employment (reflected by the
small size of the bubble in the figure), they are typically tradable industries that can also generate
downstream growth in other industries. This may also apply to the information industry
(NAICS51) which has grown in terms of real wages but decreased in employment.’ The leisure
and hospitality industries (NAICS71 & NAICS72) have also grown in terms of wages and
recovered their pre-pandemic employment levels or surpassed them in the case of arts,
entertainment, and recreation. Important contributors to the economic recovery of Wyoming
have also been the growth in retail trade (NAICS44-45) and manufacturing (NAIC31-33). Retail
trade tends to be non-tradable at the state-level (except when customers are out-of-state
tourists) but can be tradable at the local level. Manufacturing, on the other hand, tends to be
tradeable at the state and even international levels.

With the industry-drivers of job losses and job gains in mind, we return to the curious pattern of
declining labor force participation in Wyoming. Figure 69 (top panel) shows that this is not a
short-term development but instead a continuation of a medium-term trend. Wyoming has seen
its labor force participation rate decline over more than the past eight years. Much of the decline

'® The information industry (NAICS51) in Wyoming consists largely of wired telecommunication carriers,
followed by newspaper publishers and broadcasting & content providers.
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can be attributed to people aging out of the labor force and retiring. Between 2012 and 2022,
Wyoming had the largest growth of all U.S. states in people not being in the labor force due to
retirement (Current Population Survey). When analyzing the trajectory of the labor force
participation of people of working age (defined here as 18 to 64 years), Wyoming is much more
in line with the trend of other U.S. states (Figure 69, bottom panel). This implies that the declining
labor force participation is not in itself a significant problem, though it may have implications on
state expenditure needs for an aging population. However, the struggles of the mining sector
on aggregate and over the medium term to expand jobs and tradeable income remain
problematic.

Figure 69: LFP Rate Change over Time in Wyoming and Other States — Age 16+ (top) and
Working-age (18-64) (bottom)
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County-level variation in the short-term recovery

The overall weak economic recovery of growth, jobs, and wages in the short-term has varied
substantially across the State of Wyoming. Not surprisingly based on the industry drivers
discussed above, parts of the state with resource-intensive counties have struggled more than
others. As Figure 70 shows, Converse, Sweetwater, and Campbell counties are furthest below
their pre-pandemic levels in terms of employment and real wages. All three of them mining-
intensive at the county level and two of them have been “collapsing” in the medium-term. While
these are the counties under the greatest stress in the short-run, most other counties are within
the -5% to +5% range in terms of employment and real wages. A positive outlier is Teton County
which grew 3.9% in employment in the short-term and at the same time increased its real total
wages by an astonishing 44.9%. Such a significant wage growth paired with comparatively smaller
employment growth could be driven by high-income individuals moving to Teton County. Another
notable outlier is the development of Carbon County, which has grown in real wages while still
being 5.5% below its pre-pandemic employment levels.?® Within each county, there are surely
differences in local performance, which cannot yet be captured with available data.

Figure 70: County-Level Employment and Total Real Wage Growth in the Short-Run
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In most of Wyoming's counties, growth in a set of narrowly defined tradable industries was not
able to compensate for the loss in the mining sector. This is captured in Figure 71, which shows
total wage growth between Q1 2020 and Q1 2022 of a set of narrowly defined tradable sectors

20 We cannot explain the drivers of wage growth in Carbon County yet, due to data suppression issues in
the QCEW which we are using for this part of the analysis.
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pooled together for this analysis.?’ One way of interpreting this variable we have constructed is as
an indicator of whether highly tradeable industries outside of mining are offsetting declines in
mining. Based on this narrow list of tradable industries, we only see full compensation for lost total
wages in mining by the other industries in 6 of 23 counties. There is a strong relationship, but not
a perfect one, between how counties performed on this measure and their overall growth in jobs
and total wages. The loss of tradable income appears to be important for the total number of jobs
in counties such as Converse, Sweetwater, Campbell, and Natrona, while the growth in tradeable
income is important for Teton, Albany, Sheridan, and Lincoln counties. However, there are also a
few counties that have lost tradable income but appear to be growing in wages and jobs, like Hot
Springs, or that gained tradable income but appear to be losing wages and jobs, like Niobrara.
Both examples are counties with exceptionally small populations that might make them more
idiosyncratic in comparison to more general trends.

Figure 71: Total Wage Growth in Narrowly Defined Tradable Industries, Q1 2020 to Q1 2022
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We can explore further how the drivers of recovery, albeit slow, in Wyoming play out across
different counties. Figure 72 shows employment and real wage growth within key industries in the
short-term across all counties. Each graph also captures how concentrated the county is in the
industry in terms of its employment share. We discuss overall patterns of the performance of these
industries across counties here but exploring the exact position of individual counties would be
important for understanding their specific short-term growth dynamics.

2! This includes, in addition to Mining, Professional Services, Finance and Insurance, Information,
Manufacturing, Wholesale Trade, and Transportation and Warehousing.
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Figure 72: Short-Term Employment and Wage Growth across Key Industries
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Total wage and job losses in mining were common across nearly all counties. Crook County was
unique in that it expanded mining jobs even as the total mining wage bill declined, and tiny
Niobrara is again an outlier here. By comparison, manufacturing grew across most counties in
both total wages and employment, but the share of jobs in manufacturing tends to be very small
across counties. Sheridan and Big Horn Counties have been seeing manufacturing growth with
slightly higher shares of jobs in manufacturing. This was important to the stronger recovery of
these counties (see Figure 71). A similar overall picture appears for professional services. Like
with manufacturing, professional services grew in total wages and employment in most counties.
Also, like manufacturing, these represent a small share of jobs (larger in Teton, Albany, and
Sheridan counties) but may be important sources of tradable income. Most counties similarly saw
growth in finance and insurance, while Teton and Lincoln counties were outliers with very large
growth, perhaps reflecting companies or employees relocating from outside these counties.??

Accommodation and food service, which was not included in our narrow definition of tradable
industries but may be highly tradable if customers are from out of state or from outside the county,
likewise grew across most counties. This industry notably provides a higher share of jobs across
counties, so growth in this industry is very promising for many parts of the state. Growth here
likely reflects relatively strong tourism growth and perhaps opportunity for greater tourism growth
in the future. Finally, retail trade showed the highest tendency to grow across nearly all counties
and this industry also represented a large share of jobs for many counties. This industry, while
growing, will not tend to be a strong source of tradable income. Outside of retail targeted for
tourism, it will tend to be subject to the level of aggregate demand that local economies can
support based on what they sell outside. The strong growth in this industry across Wyoming in
this period may be related to one factor that is worth understanding better. COVID-19 relief
measures provided by the federal government increased the purchasing power of individuals
during the pandemic and this may have boosted demand for retail in an ultimately artificial and
short-term way.

The short-term growth patterns discussed to this point — at both the state and county levels — are
merely an overview. These patterns capture the broad features of what appears as a weak
recovery from COVID-19 in Wyoming. However, the drivers of these short-term patterns are not
all directly related to the pandemic but rather follow from more medium-term trends, just as the
medium-term trends relate to longer-term growth processes. Nevertheless, industries that are
growing and industries that are downsizing capture how these medium-term drivers have been
affected from accelerating changes in the national and global economy. Two ongoing changes
stand out in importance and are discussed in the remainder of this section. One change is the
rise of remote work across the United States and other beyond that was brought on by the
pandemic. The next subsection explores evidence of how remote work is playing out in Wyoming
and what opportunities that remote work might create for future growth and new jobs. Another
change is the general intensification of decarbonization efforts in the U.S. and globally.
Decarbonization has, of course, translated into lower demand for many of Wyoming’s fossil fuel
resources. But decarbonization may also create new growth opportunities in Wyoming. We
provide and discuss a framework for understanding these opportunities to close this section.

22 The growth in the finance and insurance industry in both Lincoln County and Teton County is largely
due to growth in the industry "Securities, Commodity Contracts, & Other Financial Investments & Related
Activities" (NAICS 523).
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Exploring Remote Work in Wyoming

The forced shift to work from home because of COVID-19 showed many companies that they can
continue operating while a share of their employees works remotely. Data shows that remote work
is a trend that, is, at least in part, here to stay (Barrero et al., 2021). Technology adoption has
allowed many types of work relationships to be possible in remote circumstances that were not
before. For many higher-skill occupations, workers have come to expect the option to work
remotely much more than before the pandemic. The emergence of remote work has many
different implications, and these are still taking shape across Wyoming.

One implication of remote work is that people no longer need to live in areas with high costs of
living to access jobs in expensive metropolitan areas, which means that individuals can move to
more rural areas and generally increase their real take-home pay and enjoy the benefits of more
space. This was a common hypothesis of how remote work would play out that was to some extent
true throughout the pandemic, but with time it has also become clear that most remote work
continues to be done by people who continue to live in dense metropolitan areas. Still, this type
of remote work can benefit Wyoming. A different dynamic, that has more mixed impacts, is that
people in teleworkable occupations that were previously employed by firms in Wyoming can now
more easily be poached from outside firms who pay higher wages. These individuals may continue
to live in Wyoming, and their wages will contribute to local demand, but this could harm local
employers. A third channel of remote work could operate within the state. Employers in one part
of the state are now more able to hire from labor markets in other parts of the state, which can be
helpful when a business in one labor market is looking for certain skills that are hard to find but
available in another local labor market. Since many jobs can be only partially done remotely
— needing some in-person presence — this could be another positive development for
businesses and workers in the state.

The extent to which these channels of remote work are expanding in Wyoming cannot yet be fully
observed, but we can begin to see some signals of what is happening and where there may be
more potential. Since the start of the pandemic, Wyoming has seen a net positive migration inflow
into the state, though at a low level in comparison to other Mountain West states (Figure 73). This
is not necessarily a fundamental break from the past as the net migration rate was on an upward
trend since 2018. However, it is a positive signal when taken alongside the weak economic
recovery from COVID-19. Among the comparator states, Idaho and Utah stand out in their
significant increase in the net migration rate in 2021. At this point we are unable to differentiate if
in-migrants are working remotely, but it is possible that this may be the case for some individuals
moving into Wyoming and elsewhere in the region.

Not surprisingly, there are significant differences in net migration across the state, which we can
observe at the county-level. Resource-dependent counties are experiencing negative net
migration, while the rest of the state has seen positive inflows of migrants (Figure 74). Lincoln,
Sheridan and Johnson counties had the highest net migration rate in 2021, but most countries
were positive. It is surprising that one county that has seen stronger growth over time — Laramie
County — has seen essentially zero net migration as people moving in and people moving out
balanced in 2021.
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Figure 73: Short-Run Migration into Wyoming and its Mountain West Peers
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Figure 74: County-Level Net Migration Rate (%) within Wyoming in 2021

Source: U.S. Census Bureau

There is direct information on the prevalence of remote work captured in responses to the
American Community Survey. These survey responses suggest that Wyoming has the lowest
prevalence of remote work, at less than 10%, among neighboring states (Figure 75). Utah leads
the peer group with 20% of the employed population working remotely, while the other states are
between 11% and 15% by these self-reported estimates. However, some of this difference can be
attributed to differences in the occupational composition of Wyoming versus other states.
Occupations differ in the extent to which they can be done remotely. For example, most — though
not all — jobs in the mining industry cannot be done remotely. Using the teleworkability scores
from Dingel & Neiman (2020), we can approximate the share of jobs in a state that theoretically
could be done remotely. As Figure 75 shows, Wyoming’s predicted share of teleworkable jobs
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(based on its pre-pandemic occupational structure) is lower than other states as well, but
Wyoming stands out more in its low remote work in practice than in the prediction.

Figure 75: Remote Work and Predicted Remote Work in Wyoming and Neighboring States
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Itis important to note that we cannot distinguish here whether people who report working remotely
are doing so for employers within the state or outside the state, nor can we tell how many of these
individuals have chosen to move to Wyoming and work for an outside employer when remote
work became an option. Whether individuals have moved into the state in this way or have long-
lived in the state but been able to find a remote job where the employer is based out of the state,
these represent tradable sources of income, which could be strategically important for growth in
Wyoming. Further work may allow for these types of remote work to be distinguished better.

Overall, Wyoming has seen limited short-term growth in highly teleworkable industries,* but some
promising signs emerge. As Figure 76 shows, short-term employment growth depicted in absolute
numbers is relatively low in highly teleworkable industries. However, within the computer systems
design industry more than 400 new jobs were created between Q1 2020 and Q1 2022. In relative
terms, this industry’s employment grew by 55% compared to the pre-pandemic baseline, which
is very promising. Even though this goes in line with the earlier finding of relatively low remote
work adoption in Wyoming overall, it shows that some teleworkable industries are growing, and
the information technology sector seems to be increasing.

2 For this analysis, we define industries as highly teleworkable when the share of teleworkable

occupations in that industry is larger than 70% based on the Dingel & Neiman (2020) and further work
by the Growth Lab.
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Figure 76: Employment Growth in Highly Teleworkable Industries between 2020 and 2022
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We can also observe the share of self-reported remote workers by at the commuting zone level
by using data from the American Community Survey®. Figure 77 shows the results for 2019 and
for 2021. Before the pandemic, very few people were working remotely across the region and
variation across commuting zones was very limited. Remote work grew enormously in many
places by 2021, creating significant variation across commuting zones. The commuting zones of
Wyoming range between a minimum estimate from the survey of 7.1% in Rawlins and a maximum
of 10.9% in Laramie. The commuting zones with the highest share of remote workers are in
Colorado — with Denver (28%) and Fort Collins (21%) — and in Utah — with Provo (21%) and
Salt Lake City (21%). All these commuting zones include larger urban agglomerations and, in
general, more urbanized areas have seen a larger rise of remote work. Ramani & Bloom (2021)
have shown that many people who have moved away from urban centers likely due to new remote
work possibilities, have moved to suburbs of those cities as hybrid working arrangements require
them to stay reasonably close. As at the state-level, the expected amount of remote work can be
assessed using information on the occupational structures of commuting zones. The results of
such an analysis are shown in Figure 78, which suggest that the commuting zones of Cheyenne
and Laramie are below the level of remote work that would be expected for them.

24 The American Community Survey reports data at the level of public use microdata areas. We transformed this
data to the commuting zone level using the crosswalk from Autor & Dorn (2013).
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Figure 77: Remote Work across Commuting Zones (% of total employed)
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Source: American Community Survey

Figure 78: Predicted vs. Actual Remote Work by Commuting Zones
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Based on this analysis, occupational structures from 2019 explain 45% of the variation of remote
work patterns in 2021 across commuting zones. Since Cheyenne and Laramie are well below the
linear fit, this signals a larger potential for remote work than is currently expressed in those places.
With the current data available, it is not yet possible to analyze in what industries in Cheyenne and
Laramie remote work is not taking place as predicted. However, the prediction of remote work in
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those places is higher than in other areas of Wyoming due to a larger presence of professional,
scientific, and technical services as well as educational services. Given that the predicted remote
working scores are based on pre-pandemic occupational structures, their prediction does not fully
capture the amount of opportunity for people to move into a commuting zone to work remotely
for an employer outside of the commuting zone. This may be a greater underdeveloped
opportunity than the untapped remote work potential reflected here, not just for Cheyenne and
Laramie but also for other parts of the state.

Decarbonization as a Challenge and Opportunity in Wyoming

Global decarbonization has reduced demand and will continue to reduce demand for Wyoming’s
fossil fuel resources overall. Meanwhile, decarbonization may also open substantial new
opportunities for Wyoming. Some of these opportunities are becoming clear already while others
are uncertain and may emerge in the future either naturally or through the support of public policy.

Wyoming has faced a significant loss in tradable income and employment from declines in fossil
fuel production and exports to other states over the medium-term, but the short-term picture is
more complicated. This is captured in the three graphs in Figure 79, which show production in
Wyoming and the U.S. in total for coal, natural gas, and oil.

e Coal production in Wyoming has closely followed a decline that has affected the whole
of U.S. production since 2008, though Wyoming coal was growing while total U.S. coal
production was constant in the years before. Wyoming's produces the most coal of any
U.S. state, with a 41% of the national share in 2021. There has been a slight uptick in
coal production in the short-term following a sharp drop at the start of the pandemic, but
coal production has not recovered to its pre-pandemic level and sits at about half of its
2008 peak production level.

¢ Wyoming’s natural gas production has also declined by about half from its 2008 peak
after growing in the years before. In this case, however, the trend for Wyoming is
strikingly different than that of the U.S. Whereas coal has been hit by a problem of
declining demand, natural gas has seen growing demand, yet Wyoming’s gas production
does not appear price competitive as hydraulic fracturing has revolutionized the industry.
Natural gas shows no turnaround in production in the short-term for Wyoming (declining)
or the U.S. overall (rising) as medium-term trends continue.

e Qil production has seen more frequent rises and falls over the medium-term, and
Wyoming’s oil production largely tracks that of the U.S. overall. Production has grown
since 2008. Like with coal, the onset of the pandemic brought on a sharp drop in oil
production, which has been followed by a gradual recovery of production that has not
reached pre-pandemic levels. Many analyses project the demand for oil to remain stable
at least in the next five years, while prices are always unpredictable, but demand will
eventually decline to reach carbon emission targets (International Energy Agency, 2021).

Figure 80 captures an overall pattern of job losses in the mining sector over the short-term from
Q1 2020 to Q1 2022, but with differences across sub-industries. Large job losses were felt in
crude petroleum extraction, drilling, and especially support activities for oil and gas. Coal mining
jobs also continued to decline, but still represent a large share of overall mining jobs. As of Q1
2022, the production of oil, gas and coal remains a key part of Wyoming's economy, constituting
9% of statewide private sector employment. It also plays a very large role in state government
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revenues, as discussed earlier. While fossil fuels suffer projected decline, mining of some other
minerals that are not sources of carbon dioxide, such as trona, are expanded slightly in Wyoming
in the short-term and many firms are now expanding such that they will need more workers in the
future.

Figure 79: Fossil Fuel Resource Production: Coal, Gas & Oil - Wyoming and U.S. Total
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Figure 80: Wyoming's Employment in the Mining Sector in 2019 & 2021
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Decarbonization represents a negative shock to important parts of Wyoming’s economy,
especially in mining-intensive regions, but there also may be significant opportunities for Wyoming
to benefit from the ongoing change. Global decarbonization is changing the nature of demand,
both for energy generation itself and for many products that are critical to the “green economy”.
We provide a framework for understanding potential opportunities for Wyoming to grow tradable
income growth and see direct job growth via decarbonization. The following section explores the
following opportunities:

¢ Generation (and export) of energy that is increasing in demand

e Production of products and services that are needed for the “green economy”
¢ Mining of critical materials that are needed for the “green economy”

e Leveraging productive capabilities for innovation in the “green economy”

e Monetizing carbon sinks

Generation (and export) of energy that is increasing in demand

Wyoming has potential to produce more wind energy that it currently does, which could facilitate
additional green growth opportunities. Wyoming has some of the fastest wind speeds in the U.S.
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and a very large potential for wind energy (Figure 81). With a cumulative installed capacity of
3.178 GW, Wyoming currently has the 14™ largest wind energy capacity of all U.S. states, and this
capacity has doubled within the last two years (American Clean Power, 2021). The planned
Chokecherry and Sierra Madre wind farms, which will be the largest in the country when
completed, will double the current capacity by adding a projected 3 GW in capacity and an
additional 2.4 GW has already been approved by local and state authorities (Khalaf, 2022). Wind
energy production can become an important source of tradable income as transmission lines
connecting it to the markets of California, Nevada and Arizona are already being constructed. An
impact analysis of the University of Wyoming indicated that an additional construction of 4 GW
would be expected to lead to over 6,000 construction phase jobs and 1,000 operation and
maintenance phase jobs, with an impact of $772 million in the first phase and annually $140 million
in the second phase (Khalaf, 2022). According to the analysis, this scenario would also lead to
annual tax revenues of $60 million. One of the largest obstacles to realize these benefits is the
permitting process especially in cases where federal land is involved (Khalaf, 2022).

Figure 81: Mean Annual Wind Speed at 10m above Surface Level
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Wyoming's existing infrastructure also makes it a promising location for other energy generation
technologies that have not yet scaled commercially to the extent of wind, but which may become
commercially competitive soon. This is the case for small-scale nuclear generation and the
production of hydrogen (which can be a source of energy). There are cost advantages to building
new small-scale nuclear capacity at or near existing or decommissioned generation sites because
of existing transmission infrastructure as well as an existing workforce with related skills and
experience. This was a motivating factor for the company TerraPower to choose Kemmerer,
Wyoming as a first location for proposed advanced nuclear reactor. Nuclear generation may not
only generate income and jobs but also catalyze upstream demand for products and services
used by the facilities. Hydrogen, meanwhile, is a potential energy opportunity in many parts of the
world where electricity can be supplied cheaply to power the production process. Cost structures
for various production approaches are not yet commercially proven and demand for hydrogen as
a source of energy is also not yet established, but many large-scale investment projects are

90



seeking to develop the industry. Wyoming participates in a collaboration with the states of
Colorado, New Mexico, and Utah for the development of a Western Interstate Hydrogen Hub
(WISHH). These may help Wyoming to leverage existing knowledge and geographical advantages
to develop another new stream of energy, and potentially tax revenue, in the future. As various
generation technologies evolve, the U.S.

Production of products and services that are needed for the “green economy”

Wyoming's workforce appears to hold numerous skills that relate to “green goods and services”
that are expected to increase in demand. We conducted an analysis of employment in "green
occupations" in Wyoming and neighboring states, where these occupations are defined as those
where the impact of the green economy will likely either result in an increase in employment
demand or generate new occupations and worker requirements that are closely related (see
Appendix for methodology). Wyoming has a noteworthy presence in such occupations. Wyoming
had the second largest share of green employment of its peers in 2020, at 1% of total employment
(following Colorado). Some occupations that currently map to the mining industry in Wyoming
have skills that are transferable to green industries (e.g., civil engineers, construction managers,
environmental engineers, and geoscientists). The top ten such occupations in Wyoming are
shown in Figure 82. These occupations with green skills grew by 22% from 2010 and 2020, and
thus also had the second highest growth rate among the states, behind Colorado (Figure 83).
Most of this growth came from wind turbine service technicians, refuse and recyclable material
collectors, and geoscientists.

Figure 82: Top 10 Occupations by Green Employment in Wyoming, 2020
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Figure 83: Growth in Green Employment, 2010-2020
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Mining of critical materials that are needed for the “green economy”

Wyoming also has potential to supply certain critical mineral inputs to decarbonize the economy.
Demand for certain critical minerals and rare earth materials is expected to grow strongly. For
example, lithium demand is expected to increase by 585% until 2050 (International Energy Agency
2017). The U.S. Geological Survey has a list of 50 mineral commodities that are critical to the
economy and national security. Wyoming has reservoirs of 27 of these 50 mineral commodities
(see Table 4 in Appendix). However, it is not clear how economically viable it is to mine these
minerals in Wyoming. To understand which critical minerals Wyoming's deposits are substantial
and where it might be economically feasible to mine them, the state must engage in geological
mapping and consequent economic modeling of extraction costs. Wyoming may earn a premium
for some of these minerals by mining them in the U.S. (for example, the Inflation Reduction Act
includes an additional tax incentive for inputs to semiconductors sourced from the U.S. or a
partner country with a free trade agreement (Section 13401)). Exploiting the potential in this area
may include significant environmental risks and land ownership discussions, so strong institutional
structures are needed to balance tradeoffs. Since Wyoming has a long history of mining and oil
and gas extraction, it may have an institutional advantage versus other places.

Leveraging productive capabilities for innovation in the “green economy”

For the world to eventually reach net zero carbon emissions, it will require new goods, services,
and production processes, which will require a knowledge base that is not fully developed.
Wyoming may have many specialized types of knowledge that can position it to participate in this
innovation process in important ways. We analyzed the patent applications at the state level in the
“climate change mitigation technologies” category as reported by the U.S. Patent and Trademark
Office, which we henceforth call "green patents." As the top graph of Figure 84 shows, Wyoming
lags only Idaho and Colorado regarding green patents per 100,000 inhabitants. The bottom figure
shows that there is a strong focus in this area within Wyoming's research community, as
consistently more than 10% of patent applications have been for "green patents." Within those
"green patent" applications in Wyoming, many are for renewable energy sources, industrial and
mineral processing technologies, adaptation technologies, and greenhouse gas capture (Figure
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85). These indicate an existing knowledge base in Wyoming for green technologies that may
evolve and expand in the future.®®

Wyoming’s green patents suggest that it might also have significant green production capabilities
in sophisticated products and services. Wyoming may be in a position leverage its green
production capabilities to expand its advanced manufacturing industry. Sophisticated
manufacturing associated with components for wind turbines, which currently is done in Wyoming,
for instance, may crowd in other manufacturing opportunities as well. Places are often able to
jump from one advanced manufacturing sector to another (Diodato et al., 2018). Advanced
manufacturing in the United States often requires the co-location of research and development
with on-the-ground fabrication as ongoing interaction between basic research and commercial
applications is often important for refining technologies and scaling. In the context of global
decarbonization, there is a growing focus through federal policy to incentivize widespread
experimentation of new technologies with full knowledge that many may not succeed and scale.
This is the nature of uncertain technologies, where investment in many technologies is needed to
ensure sufficient resources for some uncertain yet transformative technologies to mature.

Figure 84: "Green Patents" by Origin of Invention

m

€ 10 N\ State

s S —— Wyomi
% ', s yoming
£ g I ' Colorado
£ \

i ! \ —— |daho

S ]

S 4- I —— Montana
- !

5 —— Nebraska
[0 S

= /’,\ f -~ —— South Dakota
0 4 < e~ .: ~

= - _— ?

5 - T\ §\‘ \ _ N Utah

© AL \\ PRt sd _/,v\)‘

o 24 s ’\\ s~ ! ’___/’ S s \“'

c Py W ST b SN <

% P T -

6 o4 7

2000 2004 2008 2012 2016 2020

25
State

S Wyoming
_\g/ 20 A Colorado
g Idaho
2 15 Montana
é Nebraska
15 South Dakota

10 A
‘S Utah
o
©
e
n

[&)]
1

2000 2004 2008 2012 2016 2020
Source: U.S. Patent and Trademark Office

2 Though the total number of these patents is small (around 20-25 green patents in recent years), it is noteworthy
that Wyoming produces this many green patents given its small agglomerations in comparison to other states.
There may be advantages in being small in this case in terms of targeted State services to these innovators.
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Figure 85: Topic Area of Green Patents in Wyoming, 2001-2022
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Monetizing carbon sinks

Monetizing carbon sinks could be one more important growth opportunity for Wyoming if a market
for carbon dioxide storage develops as part of a global net-zero carbon economy. Wyoming has
many geological formations that can store carbon dioxide. The Department of Energy has mapped
its saline formations and unmineable coal deposits, which are indications that formations may be
able to store carbon dioxide (Figure 86). Wyoming could potentially store upward of 1,900 billion
metric tons of carbon dioxide which is 50 times the global emissions from 2021 (International
Energy Agency, 2022). Another sign of this potential is also the announcement of the expected
direct air capture (DAC) facility, "Project Bison" in late 2022. With an envisioned capacity of five
megatons per year. This could become the first scalable DAC project in the United States.
Wyoming'’s regulatory and operating environment for carbon storage was cited as one of the
reasons for this project (Businesswire, 2022). With years of experience in exploring carbon
capture and underground storage (CCUS), Wyoming has advantages in knowledge and public
goods to support this technology. Wyoming is one of the few places in the United States that has
multiple types of underground storage capacity and existing connecting pipelines.?

Figure 86: Unmineable Coal Reserves (left) & Saline Formations (right) across the U.S.

Source: U.S. Department of Energy

26 5ee, for example, p.18 of Abramson, McFarlane, et al., An Atlas of Direct Air Capture: Opportunities for Negative
Emissions in the United States (Carbon Solutions LLC & Great Plains Institute, March 2023).
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Short-Term Growth in Summary

In the short-term, Wyoming has experienced what could appear to be a slow and partial economic
recovery from the acute impacts of the pandemic. The shock to jobs and incomes in Wyoming
was larger than in neighboring states and recovery has been weaker. Currently, Wyoming has
returned to low unemployment levels, but the employment rate has not recovered to its pre-
pandemic level. However, Wyoming’s economic weakness over the last two years appears to be
driven more by medium-term trends than by pandemic impacts. Job losses have been most clear
in the mining industry and economic weakness has been most pronounced in mining-intensive
counties, just as in the medium-term. The economy outside of mining looks more like comparator
states in terms of recovery. Production trends are positive in coal and oil in the very recent term,
but production has not recovered to pre-pandemic levels. Counties that have sufficient sources
of tradable income to offset the decline of mining have fared better. The same could be assumed
for of cities and towns, but more granular data will be needed to study local economies in detail
over short time horizons. Strengths vary by county, but there are trends of growth in tradeable (or
partially tradeable) industries of manufacturing, professional services, finance and insurance, and
accommodation and food service. Retail trade, a non-tradable, has grown across the state, which
may be the result of federal COVID-19 stimulus programs.

The pandemic era has introduced new realities that have affected Wyoming, creating both
challenges and opportunities. The rise of remote work could impact Wyoming’s labor market and
growth in several ways, but most channels would be expected to be positive through allowing
workers to live in the remote state but connect with employers from outside the state. Early
indications are that Wyoming may be benefiting from remote work, since net migration has been
positive even amidst economic weakness. Yet, this opportunity looks underdeveloped. Self-
reported remote work in Wyoming is lower than expectation when controlling for occupational
structure at the state level and across the state, particularly for Cheyenne and Laramie. Strategies
for capitalizing more on remote work may be important for Wyoming’s growth, including in more
rural areas with weaker local job markets.

Demand for traditional energy sources has shown significant volatility, but recent trends make
clear that global decarbonization is accelerating overall. Changing demand has had negative
consequences on jobs, income sources, and tax revenues in Wyoming. These impacts have been
the proximate cause of Wyoming’s weak overall growth over more than a decade, including in the
short-term. This has been compounded by little diversification in tradable income to buffer these
losses, due in part to a lack of large agglomerations to support more diverse economic activity.
However, global decarbonization need not be a purely negative force for Wyoming’s economy.
There are several areas of opportunity for Wyomingites to benefit from the changing global
demand that goes along with decarbonization. Wyoming has opportunities for large-scale energy
generation in line with shifting demand; emerging capabilities to produce goods and services
needed in in a decarbonizing national and global economy; potentially viable critical mineral
resources; knowledge assets to support valuable innovation; and unique advantages for carbon
sequestration and storage. Many of these opportunities are uncertain, and thus government and
other stakeholders must aim to enable new opportunities while managing the risks that come with
uncertain technologies. Ultimately, the shift in global energy demand should create growth
opportunities across the state, and policymakers may need to manage the challenges of that
growth, including increased housing demand and infrastructure needs, such as arterial roads,
sewage, and electricity, which may be needed to accommodate population shifts across the state.
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5. Understanding Pathways to Prosperity

Armed with this perspective on Wyoming’s growth over the long-, medium-, and short-term, we
can make a clearer assessment of the central growth problem facing the state and its residents.
We find that the current composition of Wyoming’s economic activities cannot sustain a high
quality of life across all parts of the state. Part of this problem can be understood at the state level
in terms of the state’s overall economic structure, but it is more importantly a problem of local
economic resilience across the state as towns and cities have lost key sources of local tradable
income, which is critical to sustaining local growth and viability.

Wyoming’s long history of constrained population agglomeration and reliance on energy exports
have led to its present-day economic concentration. This reliance is narrow and vulnerable.
National and global decarbonization have already shrunk Wyoming’s chief source of tradable
income and tax revenue and threaten to continue doing so. The current growth trajectory poses
serious risks of an untenable economic future. We find, however, that it is essential not to
overgeneralize this problem. Differences are substantial across the state in medium- and short-
term growth performance and pathways to prosperity will also differ substantially across the state.
Thus, the Pathways to Prosperity Project, which this report informs, will focus enabling statewide,
regional, and local strategies and actions to strengthen growth moving forward.

Some economies across the state are experiencing noteworthy growth that could be accelerated,
yet they are bumping up against new constraints as they develop resilient tradeable industries
that build on their historic and emerging strengths. This is the case in many of the state’s larger
population centers. While these communities weathered the bust and pandemic reasonably well,
their growth is not yet large enough to put Wyoming’s economic diversity on comparable footing
with peer states. This could be accomplished both by scaling up existing industries and taking
advantage of untapped opportunities in digital industries, the new energy economy, and other
options that will be explored in detail in the next stages of the Pathways to Prosperity Project.
Many of Wyoming’s growing cities are facing challenges that follow from their size as businesses
that are looking to enter or expand struggle to secure the workforce that they need or lack
confidence that they will be able to hire sufficient workers. Though significant efforts and expenses
are being undertaken to develop labor pools through education and training, this remains an
immediate challenge of many firms. It is suggestive that issues of housing expansion and other
constraints that impact the growth of labor markets are important to understand to enable the
continued growth of growing agglomerations.

At the same time, many parts of the state lost jobs, income, and population over the course of the
recent bust, and may urgently need to add new sources of tradable income to prevent deeper
local economic damage. Many smaller communities across the state have experienced decades
of population decline that follow from lost engines of tradable income to sustain local economies.
As these communities have lost population, challenges intensify in maintaining and improving the
infrastructure and public services, which creates new challenges for jumpstarting new engines of
growth that could reverse the population outflow. These places often face a different but also
pressing problem of workforce availability and, counterintuitively, can also face severe housing
challenges for individuals that do try to move there. Many such economies will need to accomplish
a “big push” that enables new private growth opportunities while also reversing long-term
population decline. Place-specific strategies and localized constraints will matter immensely. In
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many cases, public and private capabilities will be narrow given very low population, and
strategies will need to link the comparative advantages across geographies. Sometimes this will
mean building on complementary assets across multiple small communities with connectivity to
one another and sometimes this may come through small labor markets better connecting to
larger agglomerations that are growing.

State-level policies and systems must enable growth under these various circumstances. Through
its expenditures and through its programs, state-level agencies and legislation can enable growth
as well as help ensure that growth that occurs in some parts of the state increases resources and
tools to address challenges that affect other parts of the state. Ultimately, stronger growth in the
states more urban areas can create demand for more tradable opportunities for more rural
regions, but this will not happen automatically. Ultimately, addressing the disconnected economic
geography of the state is likely to be important for Wyoming, as numerous individual small towns
may not have many viable diversification opportunities when considered in isolation.

Pathways for industries to grow

Subsequent work within the Pathways to Prosperity Project will aim to identify industry growth
opportunities in high granularity and match these to local economic capabilities. This data-
intensive work will build on opportunities that are qualitatively evident across the state. This
includes areas of growth that are already gaining momentum in some parts of the state in
manufacturing, transportation and logistics, and an increasing range of tradeable services. Other
areas of historic strength in Wyoming can also support more growth. As mentioned earlier in this
report, natural resources, agriculture, and tourism-related activities tend to survive in more remote
places. It is noteworthy that these areas of the economy are evolving within the national and global
economy, which will create new opportunities that are often place-specific. Both existing and
emerging strengths across these sectors are important.

Changing demand for natural resources will favor many resources across Wyoming, but state and
local actions may be needed to make these resources available for development and to ensure
that their development benefits local economies. Agriculture and tourism are also areas
undergoing significant change. While Wyoming has historically had concentration in cattle and
other livestock together with geographically concentrated crop agriculture, technologies (for
example in water management) and market access (for example in direct-to-consumer models)
are creating new opportunities. Additionally, Wyoming’s immense ranch and farmland has always
been a tool used for both conservation and energy uses, and opportunities are expanding through
new technologies, business models, and markets to continue this tradition. Wyoming also has both
historic and new tourism advantages. Traffic to national parks has long-dominated Wyoming’s
tourism industry, but there are signals of growing opportunities in outdoor recreation and other
tourism in more parts of the state. This includes assets for cultural tourism, food-related tourism,
as well as sports and events. This diversity — and complementary — of strengths across
geography suggests that some opportunities may only be realized through regional strategies.

Pathways for places to grow
Given the findings of this report, it is essential that the Pathways to Prosperity Project continues

to study local and regional economic and partner with local stakeholders to develop strategies
and actions. This is especially true for parts of the state that are losing population over time. Since
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many of the data sources used in this report are not able to capture economic realities for small
population counties, towns, and cities, many of their economic conditions are not well captured
by this report. Meanwhile, discussions with county and city officials in Hot Springs, Washakie,
Goshen, Carbon, and Lincoln counties, as well as with tribal government leaders on the Wind
River Reservation, have emphasized that every local economy has unique historical dimensions
and distinct challenges and opportunities. While some issues resonate widely — for example,
workforce size and housing supply issues — other issues vary significantly — for example, water
availability, transport connectivity, and local capacity to meet local needs within the state’s fiscal
system. In coordination with state and local officials, the Pathways to Prosperity Project will
develop problem-based workstreams that aim to address both state and local constraints to
enable widespread growth opportunities.

Pathways for building lasting capabilities

This report underscores how economic conditions are dynamic over any time horizon. Therefore,
enabling pathways to prosperity must be dynamic as well. This is true in any context, but perhaps
especially so when a state economy is as vulnerable as Wyoming’s and where local differences
in economic capabilities are as varied. For this reason, the Pathways to Prosperity Project
ultimately aims to strengthen public capabilities across the state to continuously understand
economic challenges and effectively overcome them. The project will work to expand these
capabilities through enabling processes of learning-by-doing focused on key constraints and
opportunities. Some such constraints and opportunities may be relevant at the state-level, while
others will require more local actions. In both cases, lasting capabilities will require combining
state and local knowledge, authority, and effort. If successful, such capabilities will long outlast the
project itself and enable resilience to a wide variety of future challenges.
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Appendix

Table 1: Industries with Proclivities to Appear in Remote Places

Remoteness NAICS
Coefficient Code NAICS Industry Name
-1.00 424510 | Grain and Field Bean Merchant Wholesalers
-0.81 213112 | Support Activities for Oil and Gas Operations
0.66 211111 Z;::aitl?szroleum and Natural Gas Extraction - crude petroleum
-0.46 213111 | Drilling Oil and Gas Wells
-0.46 721110 | Hotels (except Casino Hotels) and Motels
-0.42 713290 | Other Gambling Industries
-0.40 212221 | Gold Ore Mining
-0.37 115112 | Soil Preparation, Planting, and Cultivating
-0.34 311611 | Animal (except Poultry) Slaughtering
-0.33 423820 | Farm and Garden Machinery and Equipment Merchant Wholesalers
-0.33 486110 | Pipeline Transportation of Crude Oil
-0.31 213114 | Support Activities for Metal Mining
-0.30 481111 | Scheduled Passenger Air Transportation
-0.28 211112 | Natural Gas Liquid Extraction
-0.21 424520 | Livestock Merchant Wholesalers
-0.20 424710 | Petroleum Bulk Stations and Terminals
-0.20 311313 | Beet Sugar Manufacturing
-0.17 333111 | Farm Machinery and Equipment Manufacturing
-0.16 212291 | Uranium-Radium-Vanadium Ore Mining
-0.15 212234 | Copper Ore and Nickel Ore Mining
-0.15 212299 | All Other Metal Ore Mining
-0.09 325193 | Ethyl Alcohol Manufacturing
-0.07 212231 | Lead Ore and Zinc Ore Mining
-0.07 212222 | Silver Ore Mining
-0.07 212391 | Potash, Soda, and Borate Mineral Mining
-0.06 481219 | Other Nonscheduled Air Transportation
-0.05 487990 | Scenic and Sightseeing Transportation, Other
-0.03 713210 | Casinos (except Casino Hotels)
-0.03 424910 | Farm Supplies Merchant Wholesalers
-0.03 115113 | Crop Harvesting, Primarily by Machine
-0.02 481112 | Scheduled Freight Air Transportation
-0.02 484230 | Specialized Freight (except Used Goods) Trucking, Long-Distance
-0.01 333132 | Oil and Gas Field Machinery and Equipment Manufacturing
-0.01 332992 | Small Arms Ammunition Manufacturing
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Table 2: Ten Example Industries with Proclivities to Appear in Central Places

Remoteness NAICS

Coefficient Code NAICS Industry Name

0.07 311710 | Seafood Product Preparation and Packaging

0.26 333242 | Semiconductor Machinery Manufacturing

0.62 561599 | All Other Travel Arrangement and Reservation Services

0.69 522292 | Real Estate Credit

0.70 523120 | Securities Brokerage

0.70 334515 Instru‘ment' Manufacturing for Measuring and Testing Electricity and
Electrical Signals

0.73 327212 | Other Pressed and Blown Glass and Glassware Manufacturing

0.84 334416 | Capacitor, Resistor, Coil, Transformer, and Other Inductor Manufacturing

1.10 332216 | Saw Blade and Hand Tool Manufacturing

1.30 332119 | Metal Crown, Closure, and Other Metal Stamping (except Automotive)
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Green Jobs - Methodology

There is no standardized method for measuring “green jobs” in the literature. However, many
recent contributions (Peters, 2014: Vona et al., 2018) have used the O*NET classification of green
occupations based on their skills. The O*NET list includes 205 occupations that have at least one
green skill. This results in a relatively broad list of occupations. Vona et al. (2018) expand on the
O*NET approach by calculating the share of tasks associated with an occupation that are green
tasks (called “greenness”). This allows for a finer distinction between green and non-green jobs
than the O*NET classification. We further restrict the list from Vona et al. (2018) to occupations at
the six-digit SOC level which have at least 30% of their overall skills being green skills. The
restriction to the six-digit SOC level is done because employment data is only available at that
level. Otherwise, the more detailed green occupations would be used to indicate that an
occupation at a more aggregated level is also green, which would introduce bias. After applying
these conditions, we end up with a list of 20 occupations (see Table 3). This is the narrow
definition of green jobs that we use for our analysis.

Table 3: Green Occupations

SOC Code Title Greenness
17-2081 Environmental Engineers 1
17-3025 Environmental Engineering Technologists and Technicians 1
19-4042 Environmental Science and Protection Technicians, Including 1
Health
47-2231 Solar Photovoltaic Installers 1
49-9081 Wind Turbine Service Technicians 1
53-7081 Refuse and Recyclable Material Collectors 1
47-4041 Hazardous Materials Removal Workers 0.91
19-1013 Soil and Plant Scientists 0.63
19-2021 Atmospheric and Space Scientists 0.5
19-2042 Geoscientists, Except Hydrologists and Geographers 0.48
17-2051 Civil Engineers 0.47
17-1011 Architects, Except Landscape and Naval 0.37
19-3051 Urban and Regional Planners 0.37
17-2161 Nuclear Engineers 0.35
19-5012 Occupational Health and Safety Technicians 0.35
13-2051 Financial and Investment Analysts 0.33
13-2054 Financial Risk Specialists 0.33
17-2011 Aerospace Engineers 0.33
51-8011 Nuclear Power Reactor Operators 0.33
47-2181 Roofers 0.3
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Table 4: Critical Minerals with Existing Reserves in Wyoming

Mineral Main Use Cases US net importance
reliance (% of total
consumption)

Aluminum | Almost all sectors of the economy 44%

Antimony Lead-acid batteries and flame retardants 84%

Arsenic Semi-conductors 100%

Barite Used in hydrocarbon production. 75%

Beryllium Used as an alloying agent in aerospace and defense 16%

applications

Bismuth Used in medical and atomic research 90%

Chromium | Most important applications in in stainless steel and 84%

nonferrous alloys

Cobalt Rechargeable batteries and superalloys 76%

Germanium | Fiber optic communication networks, infrared night vision 50%

systems and polymerization catalysts

Iridium Inputs for catalysts in the petrochemical industry 100%

Lithium Rechargeable batteries 25%

Manganese | Steelmaking and batteries 100%

Nickel Stainless steel 48%

Niobium Steel and superalloys 100%

Palladium Inputs for catalysts in the petrochemical industry 37%

Platinum Catalytic converters 70.0%

Rhodium Catalytic converters 100%

Ruthenium | Used as catalysts 100%

Scandium Aluminum-scandium alloys and solid oxide fuel cells 100%

Tantalum Electronic components 100%

Tellurium Solar cells 95%

Tin Protective coatings and alloys for steel 78%

Titanium White pigment or metal alloys 90%

Tungsten Wear-resistant metals 50%

Vanadium Alloying agent for iron and titanium alloys used in jet 100%

engines and high-speed airframes

Zinc Metal products, rubber and medicines 76%

Zirconium Refractories, foundry sands and ceramic opacification 50%

Source: U.S. Geological Survey
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Wo%%9" CURRENT WBC STRATEGIC WORKSTREAMS

BUSINESS COUNCIL

esT 25 YEARS 1998

Overall Challenge: The composition of economic activities is not positioned to sustain a high quality of
life across all parts of the state.

Sub-Challenge
Workstream

Housing

Workforce

Economic Complexity

Progress to Date

Constraints analysis, culminating in Housing Note

Presentation to Legislature's Regulatory Reduction Task Force on June 19, resulting in
formation of a housing subcommittee

Collaborators include Wyoming Community Development Authority

Meetings with Cheyenne, Laramie and Casper leadership to initiate conversations around
reform package

Constraints analysis; Wyo secures less federal funding per capita than peers

Support and information gathering at Wyoming Federal Funding Summit on June 12 in
Sheridan. Building on summit interactions

Iterative collaboration with local leaders to assess how a better model could be
implemented in Wyoming

Large-scale survey of Wyoming businesses in collaboration with Workforce Services on
workforce recruitment practices and constraints
Identification and aggregation of resources for employers to identify workers

Collaboration between Wyoming Energy Authority and WBC to think through
energy-related diversification strategy
Identification of energy-adjacent industries to evaluate using economic complexity tools

Creation of suite of datasets and methodologies to analyze compatibility of prospective
industries with Wyoming’s economic capabilities

Goals Looking Forward

Implement reforms targeting regulations and arterial
infrastructure funding in Cheyenne, Laramie and Casper

Lay groundwork for implementation of better grant
management system

Redesign workforce resources based on insights from survey

Together with state partners including WEA, SER and others,
develop tools to inform strategic uses of time and investment in
new energy and energy-adjacent opportunities

Document most strategic industries for Wyoming in
Comprehensive Economic Development Strategy
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PATHWAYS TO PROSPERITY PROJECT UPDATE

Update: Feb. 17, 2023

Key Outputs and Progress

e  Growth Perspective report drafted and circulated widely. Feedback/follow-up meetings complete.
e Project research trips covering most of state to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation

o Additional “trips” conducted via videoconferencing (Uinta, Goshen, Washakie, Hot Springs)
and on economic sectors of agriculture and tourism.

o Additional trip and virtual meetings focused on coordination with University of Wyoming
e Launch of several research workstreams (growth diagnostics, economic complexity, fiscal system)
e Launch of action-oriented teams (housing, workforce development, grants, energy opportunities)

e Completion of Harvard’s Leading Economic Growth (LEG) course by 5 participants

Expected Upcoming Project Milestones

e Final Growth Perspective and public release (Feb-March)
e Summary presentations/notes on findings on housing and fiscal system (Feb-March)
e Next cohort (9 from WBC) of Leading Economic Growth Executive Ed. course (Feb-May)

e “Development Talk” by WBC at Harvard, workstream-focused meetings with topic experts (March)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Developing a typology of housing problems across the state based on extensive data
Constraints analysis, visits/interviews with local state/local leaders and developers
(in-state/out-of-state), research on practices in other states by team. Initial mapping of
housing problems to relevant solutions for wider stakeholder discussion.

Workforce Aggregating informational tools for addressing the immediate problem of limited
Development | workforce availability for new and expanding firms across the state. Expanding
collaboration with DWS and WIP toward this end. Introducing Wyoming-specific
workforce challenges to the larger Harvard research community.

Grants Developing/coordinating an improved system for connecting state and federal grant
Systems resources to local needs and opportunities. This involves understanding and then
piloting bottom-up tools for building local capacity and top-down systems for funding.

Energy Stocktaking of energy-related growth opportunities, agents of change for capitalizing
Opportunities | on opportunities, utility-level planning, and market challenges. Applying economic
complexity findings to understand productive capabilities (starting with nuclear).




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: March 1, 2023

Key Outputs and Progress

e Growth Perspective report drafted and circulated widely. Feedback/follow-up meetings complete.
e Project research trips covering most of state to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation

o Additional “trips” conducted via videoconferencing (Uinta, Goshen, Washakie, Hot Springs)
and on economic sectors of agriculture and tourism.

o Additional trip and virtual meetings focused on coordination with University of Wyoming
e Launch of several research workstreams (growth diagnostics, economic complexity, fiscal system)
o Key finding on human capital (not binding); first application of economic complexity (nuclear)
e Launch of action-oriented teams (housing, workforce development, grants, energy opportunities)
o Housing problem typology launched; wide-ranging engagement with housing stakeholders

e Leading Economic Growth (LEG) course completed by 5 individuals; started by 9 more from WBC

Expected Upcoming Project Milestones

Final Growth Perspective and public release (Feb-March)

e Summary presentations/notes on findings on housing and fiscal system (March)

“Development Talk” by Josh Dorell at Harvard, and additional meetings at Harvard (March 23rd)

Initial tools under development on workforce development and grants system (April)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Developing a typology of housing problems across the state based on extensive data analysis,
Constraints visits/interviews with local state/local leaders and developers (in-state/out-of-state), research on
practices in other states by team. Initial mapping of housing problems to relevant solutions for
wider stakeholder discussion.

Workforce Aggregating informational tools for addressing the immediate problem of limited workforce
Development availability for new and expanding firms across the state. Expanding collaboration with DWS
and WIP toward this end. Introducing Wyoming-specific workforce challenges to the larger
Harvard research community.

Grants Systems | Developing/coordinating an improved system for connecting state and federal grant resources
to local needs and opportunities. This involves understanding and then piloting bottom-up tools
for building local capacity and top-down systems for funding.

Energy Stocktaking of energy-related growth opportunities, agents of change for capitalizing on
Opportunities opportunities, utility-level planning, and market challenges. Applying economic complexity
findings to understand productive capabilities (starting with nuclear).




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: March 22, 2023

Key Outputs and Progress

Growth Perspective report drafted and circulated widely. Feedback/follow-up meetings complete.
Project research trips covering most of state to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation

o Additional trip and virtual meetings focused on coordination with University of Wyoming
Launch of several research workstreams (growth diagnostics, economic complexity, fiscal system)

o Key finding on human capital (not binding); first application of economic complexity (nuclear)
Launch of action-oriented teams (housing, workforce development, grants, energy opportunities)

o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
Leading Economic Growth (LEG) course completed by 5 individuals; started by 9 more from WBC

Expected Upcoming Project Milestones

Final Growth Perspective and public release (March)

Summary presentations/notes on findings on housing and fiscal system (March)

“Development Talk” by Josh Dorell at Harvard, and additional meetings at Harvard (March 23rd)
Initial tools under development on workforce development and grants system (April)

First complete draft of economic complexity tools for application in Wyoming (April)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Biweekly working meetings established. Developing a typology of housing problems across the
Constraints state based on extensive data analysis, visits/interviews with local state/local leaders and

developers (in-state/out-of-state), research on practices in other states by team. Developing a
solution set for local application. Identifying cities for application with local stakeholders.

Workforce Biweekly working meeting established. Aggregating informational tools for addressing the
Development immediate problem of limited workforce availability for new and expanding firms across the

state. Expanding collaboration with DWS and WIP and working to understand existing
administrative bottlenecks. Envisioning a beta tool by the end of summer 2023.

Grants Systems | Biweekly working meeting established. Developing/coordinating an improved system for

connecting state and federal grant resources to local needs and opportunities. This involves
understanding and then piloting bottom-up tools for building local capacity and top-down
systems for funding. Mapping divergence in IlJA grants within state and in comparison to other
states utilizing federal data.

Energy Stocktaking of energy-related growth opportunities, agents of change for capitalizing on
Opportunities opportunities, utility-level planning, and market challenges. Applying economic complexity

findings to understand productive capabilities (starting with nuclear). Convening and pooling
information with experts at University of Wyoming and state agencies.




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: April 5, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback (online soon).
e Project research trips to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation + various virtual meetings

o Additional trip and virtual meetings focused on coordination with University of Wyoming
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)

o Key findings on human capital (not binding); application of economic complexity (nuclear);
explanation of two distinct fiscal problems (unsustainable revenues; low-return spending)

e Launch of action-oriented teams (housing, workforce development, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
e Leading Economic Growth (LEG) course completed by 5 individuals; in-progress by 9 from WBC

o “Development Talk” by Josh Dorell and additional outreach by WBC team at Harvard

Expected Upcoming Project Milestones

e Housing policy options narrowed based on state-level diagnostic and typology (April)
e Note on fiscal system diagnostic to be circulated with key stakeholders (April)

e Initial tools under development on workforce development and grants system (April)
e First complete draft of economic complexity tools for application in Wyoming (April)

e HKS internship program (housing and energy focus) (Beginning May-June)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream | Current Focus

Housing Established diagnosis of key constraints across the state and explored approaches pursued by
Constraints other states. Narrowing a solution set of state and local actions. Identifying cities for intensive
project support on housing solutions. Planning to develop specific legislative recommendations.

Workforce Aggregating informational resources for employers to identify workers. Planning to expand the
Development team to involve more stakeholders in design in coming weeks. Envisioning a beta tool by the
end of summer 2023.

Grants Pursuing an improved system for connecting state and federal grant resources to local needs.
Systems Analyzed federal data on IIJA utilization across rural states to identify learning opportunities from
other states. Aggregating information on local grant utilization in Wyoming.

Energy Initial background research on markets and utility-level decisions complete. Applying economic
Opportunities complexity findings to understand productive capabilities (starting with nuclear). Convening and
pooling information with experts at University of Wyoming and state agencies.




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: April 19, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback (now online)
e Project research trips to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation + various virtual meetings

o Additional trip and virtual meetings focused on coordination with University of Wyoming
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)

o Key findings on human capital (not binding); application of economic complexity (nuclear);
explanation of two distinct fiscal problems (unsustainable revenues; low-return spending)

e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
e Leading Economic Growth (LEG) course completed by 5 individuals; in-progress by 9 from WBC

o “Development Talk” by Josh Dorell and additional outreach by WBC team at Harvard

Expected Upcoming Project Milestones

e Housing and fiscal system notes (April) and outreach to state and local groups (May-June)
e First complete draft of economic complexity tools for application in Wyoming (April)

e Workforce matching tools under development (May onward)

e Grants management system tools design (May onward)

e HKS internship program (housing and energy focus areas) (June-August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream | Current Focus

Housing Completing summary note to complement technical presentation. Outreach/presentations to
Constraints state task force and building collaborations with local housing groups. Detailed policy design.
Workforce Aggregating informational resources for employers to identify workers. Developing private sector
Matching user group, expanding stakeholder group. Envisioning a beta tool by the end of summer 2023.
Grants Learning from the grants system in Alaska and exploring federal assessment of the problem of
Systems small communities missing out on grants. Analyzing patterns of grant allocations at state level.
Energy Developing joint Harvard-Wyoming team structure to launch full-fledged opportunity scan using
Opportunities Growth Lab methodologies. Applying economic complexity tools on energy opportunities.




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: May 3, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback (now online)
e Project research trips to interview private sector and local groups

o Cheyenne, Laramie, Casper, Rock Springs, Green River, Kemmerer, Gillette, Sheridan,
Jackson, Cody, Riverton, Lander, Wind River Reservation + various virtual meetings

o Additional trip and virtual meetings focused on coordination with University of Wyoming
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)

o Key findings on human capital (not binding); application of economic complexity (nuclear);
explanation of two distinct fiscal problems (unsustainable revenues; low-return spending)

e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note ready for discussion with Governor & taskforces
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)

o ‘“Development Talk” by Josh Dorell and additional outreach by WBC team at Harvard

Expected Upcoming Project Milestones

e Project team visit to Cheyenne and Laramie (May 15-19)

e Housing and fiscal system outreach to state and local groups (May-June)
e Application of economic complexity tools (Starting in May)

e Workforce matching tools under development (May onward)

e Wyoming Federal Funding Summit (June 12-15) & post-event actions

e HKS internship program (housing and energy focus areas) (June-August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Outreach/presentations to state task force and building collaborations with local housing groups.
Constraints Detailed policy design design phase. Findings to be discussed with the Governor on May 15.
Workforce Aggregating informational resources for employers to identify workers, including through
Matching surveying. Developing private sector user group, expanding stakeholder group. Envisioning a

beta tool by the end of summer 2023.

Grants Processing learning from outreach to Alaska and role of Alaska Municipal League in leveraging
Systems significant grant resources. Analyzing patterns of grant allocations at state level. Providing
pre-event information gathering and planning post-event actions for federal grant summit.

Energy Developing joint Harvard-Wyoming team to launch full-fledged opportunity scan using Growth
Opportunities Lab methodologies, centered with WEA. Applying economic complexity tools on opportunities.




PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: May 17, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback

e Five research and engagement trips by Growth Lab team covering 10 counties
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)

o Key findings on human capital (not binding); application of economic complexity (nuclear);
explanation of two distinct fiscal problems (unsustainable revenues; low-return spending)

e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note ready for discussion with Governor & taskforces
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)
o Implementing Public Policy (IPP) course started by 2 individuals
e \WBC Presentation at Harvard (March) and Growth Lab presentation at UW (May)

Expected Upcoming Project Milestones

e Housing and fiscal system outreach to state and local groups (May-June)
e Application of economic complexity tools (starting in May)

e Workforce matching tools under development (May onward)

e \Wyoming Federal Funding Summit (June 12-15) & post-event actions

e HKS internship program (housing and energy focus areas) (June-August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream | Current Focus

Housing Findings and policy discussion with Governor Gordon on May 15. Ongoing sharing of
Constraints analysis and collaboration with state task force and local housing teams on policy
actions (Cheyenne, Laramie, Gillette, Jackson).

Workforce Aggregating informational resources for employers to identify workers, including
Matching through surveying, structured interviews and visits (for example, workforce centers.
Developing private sector user group. Information gathering on childcare.

Grants Processing learning from outreach to Alaska and other success cases. Analyzing
Systems patterns of grant allocations at state level. Supporting pre-event information gathering
and planning post-event efforts regarding Wyoming Federal Funding Summit in June.

Energy Developing joint Harvard-Wyoming team to launch full-fledged opportunity scan using
Opportunities | Growth Lab methodologies, centered with WEA and leveraging expertise at UW and
Harvard. Applying economic complexity tools on opportunities.



https://growthlab.cid.harvard.edu/publications/growth-perspective-wyoming

PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: May 31, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback

e Five research and engagement trips by Growth Lab team covering 10 counties
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)
e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note and ongoing coordination at state and local levels
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)
o Implementing Public Policy (IPP) course started by 2 individuals
e WBC Presentation at Harvard (March 2023) and Growth Lab presentation at UW (May 2023)

Expected Upcoming Project Milestones

e Continuing intensive housing discussions and problem solving at state and local levels (May-July)
e Application of economic complexity tools (starting in May)

e Workforce matching tools under development (May onward)

e Participation in State Regulatory Reduction Task Force (June)

e Wyoming Federal Funding Summit (June 12-15) & post-event support activities

e HKS internship program (housing and energy focus areas) (June-August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream | Current Focus

Housing Findings and policy discussed with Governor Gordon on May 15. Ongoing sharing of
Constraints analysis and collaboration with state task force, local housing groups (Cheyenne,
Laramie, Gillette, Jackson) and the state planning association.

Workforce Aggregating informational resources for employers to identify workers, including
Matching through a scaled-up survey, structured interviews and visits (for example, workforce
centers. Developing private sector user group. Information gathering on childcare.

Grants Processing learning from outreach to Alaska and other success cases. Analyzing
Systems patterns of grant allocations at state level. Supporting pre-event information gathering
and planning post-event efforts regarding Wyoming Federal Funding Summit in June.

Energy Developing joint Harvard-Wyoming team to launch full-fledged opportunity scan using
Opportunities | Growth Lab methodologies, centered with WEA and leveraging expertise at UW and
Harvard. Applying economic complexity tools on opportunities.



https://growthlab.cid.harvard.edu/publications/growth-perspective-wyoming

PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: June 14, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback
e Five research and engagement trips by Growth Lab team covering 10 counties
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)
e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note and ongoing coordination at state and local levels
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)
o Implementing Public Policy (IPP) ongoing by 2 individuals
e WBC Presentation at Harvard (March 2023) and Growth Lab presentation at UW (May 2023)

Expected Upcoming Project Milestones

e Wyoming Federal Funding Summit (June 12-15) & post-event support activities
e Housing presentation to regulatory reform task force (June 19)
e  Workforce matching survey conducted in coordination with DWS (July)

e HKS internship program (housing and energy focus areas) (June-August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream | Current Focus

Housing Findings and policy discussed with Governor Gordon on May 15. Ongoing
Constraints collaboration with state task force, local housing groups (Cheyenne, Laramie, Gillette,
Jackson) and state planning association. Small survey to identify regulatory priorities.

Workforce Launching a large-scale survey via DWS on workforce recruitment practices of firms
Matching and demand for more information. Information gathering on childcare and state efforts
to recruit Wyoming diaspora back. Expanding background labor market research.

Grants Support and information gathering at Wyoming Federal Funding Summit. Building on
Systems summit interactions to develop an ongoing support system to respond to needs and
ideas from summit participants. Attending state ARPA system meetings.

Energy Developing joint Harvard-Wyoming team to launch full-fledged opportunity scan and
Opportunities | other strategy approaches using Growth Lab methodologies, centered with WEA and
leveraging expertise at UW and Harvard. Applying economic complexity tools.



https://growthlab.cid.harvard.edu/publications/growth-perspective-wyoming

PATHWAYS TO PROSPERITY PROJECT UPDATE
Update: June 28, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback

e Six research and engagement trips by Growth Lab team covering 10 counties
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)
e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note and ongoing coordination at state and local levels
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)
o Implementing Public Policy (IPP) ongoing by 2 individuals
e \WBC Presentation at Harvard (March 2023) and Growth Lab presentation at UW (May 2023)

e Growth Lab presentation to Regulatory Reduction Committee

Expected Upcoming Project Milestones

e Continued work with state and local leadership to implement housing reforms
e Meeting with Governor Gordon (July 10)

e Intern program (July - August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Presentation to Regulatory Reduction Committee, resulting in housing

Constraints subcommittee. Initiated action proposals to local leadership of Cheyenne, Laramie,
and Casper.

Workforce Launched workforce survey in coordination with DWS.

Matching

Grants Systems | Developed grants survey to identify pain points. Continued collaboration with
statewide actors to flesh out grants system, modeled on other success cases.



https://growthlab.cid.harvard.edu/publications/growth-perspective-wyoming

Energy Continued development of complexity tools, including business-centric ones such
Opportunities as remoteness to customers and suppliers.




PATHWAYS TO PROSPERITY PROJECT
UPDATE
Update: July 12, 2023

Key Outputs and Progress

e Growth Perspective finalized after widespread stakeholder outreach and feedback

e Six research and engagement trips by Growth Lab team covering 10 counties
e Launch of research workstreams (growth diagnostics, economic complexity, fiscal system)
e Launch of action-oriented teams (housing, workforce matching, grants, energy opportunities)
o Biweekly working meetings established to utilize problem-driven iterative adaptation (PDIA)
o Housing - analytical/policy summary note and ongoing coordination at state and local levels
e Leading Economic Growth (LEG) course completed by two cohorts (14 individuals)
o Implementing Public Policy (IPP) ongoing by 2 individuals
e WBC Presentation at Harvard (March 2023) and Growth Lab presentation at UW (May 2023)
e Growth Lab presentation to Regulatory Reduction Committee

e Presentations to Governor Gordon on housing, grants

Expected Upcoming Project Milestones

e Continued work with state and local leadership to implement housing reforms
¢ Additional meeting with Governor Gordon on fiscal system (July 17)

e Intern program (July - August)

Action-Oriented Workstreams (each team-based collaborations between Growth Lab & WBC)

Workstream Current Focus

Housing Presentation to Regulatory Reduction Committee, resulting in housing

Constraints subcommittee. Initiated action proposals to local leadership of Cheyenne, Laramie,
and Casper.

Workforce Launched workforce survey in coordination with DWS. Follow-ups sent to enlarge

Matching number of responses.



https://growthlab.cid.harvard.edu/publications/growth-perspective-wyoming

Grants Systems

Developed grants survey to identify pain points. Continued collaboration with
statewide actors to flesh out grants system, modeled on other success cases.
Presentation to Governor Gordon.

Energy
Opportunities

Continued development of complexity tools, including business-centric ones such
as remoteness to customers and suppliers.
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Executive Summary

Quantitative evidence supports the contention that Wyoming’s housing market is
constrained, to a greater degree than many other parts of the US. Prices are persistently
above expectations given economic fundamentals in most parts of the state, and the supply of
new housing in Wyoming is on average less responsive to price increases than in other US
counties. This has undermined natural population growth and contributed to a low amount of
population density close to city centers in Wyoming, as compared to other US cities with
comparable population levels. Importantly, this phenomenon is not simply the result of
pandemic-era economic frictions. The evidence shows that these constraints have durably
persisted in Wyoming.

This housing constraint weighs heavily on the broader Wyoming’s economy, and chokes
off growth in new industries that could add to the Wyoming economy beyond its natural
resource base. Businesses consistently report a lack of access to workforce as a leading
problem that ultimately results from a lack of housing. Some businesses have even tried to
create their own housing for employees, and news reports abound of teachers and nurses who
secure jobs in Wyoming communities but then have to leave because they cannot find housing.

Key problems behind Wyoming’s housing constraints include excessive regulations
concerning housing density and insufficient investment in arterial infrastructure. For
example, there is evidence that over-regulated minimum lot sizes in Wyoming are blocking the
creation of supply to match free-market demand for houses with smaller amounts of land. Other
areas of over-regulation include those concerning allowable housing types, building height,
parking spaces per dwelling, and the housing approval process itself. This may be seen as
surprising given Wyoming’s reputation as a low-regulation state, but Wyoming maintains
restrictions that other states and countries have discarded as outdated and highly
counterproductive. Besides outright restrictions on housing development, we find that the most
common cost driver undermining the housing development has to do with low public investment
in needed arterial infrastructure, especially water systems. Land supply as well as material and
construction costs are not primary constraints to housing development across the state, but may
matter for select communities.

We suggest a portfolio of policy changes for the state of Wyoming to explore in order to
solve its housing constraints. One category of changes is regulatory, and focuses on
deregulation, reducing bureaucratic overhead, and shifting from veto-cratic to democratic
housing approval procedures. Another category is focused on investment on infrastructure to
support housing, and exploration of state-local funding structures to facilitate continuous
infrastructure improvement. If implemented, these changes will not only help to solve Wyoming’s
housing constraints but also facilitate housing development in a way that combats urban sprawl,
and in doing so protects open spaces outside of cities that Wyomingites value.



Housing and Wyoming’s Growth Problem

Wyoming’s economic growth is weak at the state-level and growth varies significantly
across its local and regional economies (see “A Growth Perspective on Wyoming”).
Sustaining high levels of wellbeing in the state requires that local economies continue to
develop and grow tradable sources of income through existing and new economic drivers.
Growth from new economic sources is already occurring in several larger population centers in
the state, but is lacking in many more rural and remote parts of the state. People are “voting
with their feet” by migrating out of more rural areas and into larger population centers in the
state, and out of the state altogether. It is critical to understand what constraints are limiting
stronger growth in parts of the state that are already growing and to understand pathways to
growth for other parts of the state where economic activity and population are declining.

Low workforce availability is a ubiquitous problem found across the state. Across most
areas of the state (with the notable exception of the Wind River Indian Reservation), labor
markets are very tight (unemployment at or below the low US-average of 3.5%). Business
managers, entrepreneurs, and public officials consistently identify a shortage of workers —
across skill levels and types — as their primary constraint to expanding in Wyoming. State and
local development agencies report a recurring problem where businesses interested in moving
to Wyoming ultimately decide not to due to concerns about being able to hire workers that they
will need. This is a major problem undermining the state’s ability to diversify sources of tradable
income and increase economic resilience. It is a good problem to have in a sense — much
better than a widespread surplus of workers and high unemployment — but a problem still,
especially given the state’s long-term pattern of low population growth and low agglomeration.

Availability of workers is closely tied to availability of housing, and housing shortages
are a commonly reported challenge across Wyoming. Among growing labor markets across
the state, a core problem that is raised is an inability to expand the workforce due to limited
housing supply. In the case of shrinking labor markets across the state, housing is also raised
as a problem. Although one would expect a declining population to lead to surplus housing
supply, communities point to low availability and poor quality housing stock as one of several
constraints to attracting new businesses and residents. Results of a housing survey by the
Wyoming Association of Municipalities show that communities as diverse as Lander, Douglas,
Pinedale, and Cheyenne are concerned about housing shortages. In many places, workers
travel significant distances, including from out of state, and many would prefer to live closer to
work if they could find and afford housing. Interviews with businesses reveal that they too are in
search of housing solutions for their workers, in some cases providing their own housing.

This note summarizes analytical observations on housing shortages and introduces
relevant policy solutions. First, we check for quantitative indications of housing supply
shortages across the state and identify where (in which labor markets) housing appears to be
most constrained. We then explore potential causes of constrained housing across the state and
develop a simple typology of problems that can be further assessed at the local level. We find
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several common causes across most housing markets in the state. Finally, we assess
implications for housing-related policy.

Is Housing Supply Constrained?

When looking across all counties in the country, Wyoming’s home prices are persistently
above expectations for all counties except Natrona (Figure 1)." Higher than expected
median prices are a strong indication that housing supply is constrained. Because of high
income levels (for example in Teton county), home prices would be expected to be high in many
Wyoming counties, but they are above expectations statewide. This pattern is especially striking
since housing supply is considered constrained across much of the country and this is
considered by economists to be one of the most, if not the most, pressing constraints on US
economic growth. This pattern also holds for most counties across mountain states (blue dots in
the figure), in some cases far above expectation, suggesting that this is partially a regional
issue. The higher-than-expected prices appear to be persistent over the last two decades
(Figure 2). This means that housing prices were structurally high in Wyoming during national
crises such as the Global Financial Crisis and the coronavirus pandemic, and also during
relatively slow growth in Wyoming over the last decade. Although a common pattern emerges
across Wyoming, regional variation is important. Notably, Casper has enjoyed a significantly
less constrained housing market during periods of high (pre-2008) and lower (post-2008)
growth.

Figure 1: County Median Home Prices vs. Predicted Median Home Prices
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58 =
-=-- 45 Degree Line Teton ="

Mountain State Counties
Wyoming Counties

Sublette Park sheridan

Abany, fonnsdr
s2 ook, Lindoln
g QNEGQWBIET ol

L “platte

Uinta .
waston S Wsfiakie
BigHom ) £ >%
8 Hot'Springs

LSramie o*
Campbell "

» nverse”” Natrona
Frergont § 5%

50 3 Goshen' .,
®5

s ey

e P

Nobrara?, o2

log median price

[}

52
predicted log median price

Source: Own calculation using Zillow price data, BEA population data, driving times from Open Street Maps

' Predictions are based on income, population size, population, density, and remoteness.


https://www.aeaweb.org/articles?id=10.1257/mac.20170388
https://www.aeaweb.org/articles?id=10.1257/mac.20170388

Figure 2: CBSA Median Home Price Residuals over Time
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Housing supply across Wyoming appears relatively unresponsive to housing prices.
Typically, high housing prices would stimulate a supply response as developers take advantage
of a hot housing market. However, Wyoming has not seen a strong supply response across all
of its larger markets; most counties have weaker supply responses than on average across the
US (Figure 3). In other words, when prices rise there is little indication of developers expanding
housing construction and when prices fall there is little indication of a slowdown. This is an
indication of a market failure in housing markets that undermines the adjustment of labor
markets. Workers will move to strong labor markets with available employment opportunities. An
influx of workers will either lead to new home construction, or, when construction is blocked, will
bid up the price on existing homes. For the most part, Wyoming is seeing a bidding up of scarce
housing.? This problem is made more intense in markets where those moving in have higher
incomes than the existing residents. This is the case in several Wyoming counties, especially
Teton, Lincoln, and Park (Figure 4). These markets are seeing major upward pressure on
housing prices as wealthy individuals are attracted to the natural beauty of the Yellowstone
region, and this makes housing affordability an acute challenge for middle- and low-income
individuals and families.

2 Sublette and Campbell benefit from the growth in temporary housing around mining sites which may
skew their supply “responsiveness” results



Figure 3: Elasticity of New Housing Supply to Housing Prices
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Figure 4: Ratio of Incomes of New In-Migrants vs. Existing Residents, 2019
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Persistently high prices with a low supply response is indicative of important constraints
to housing development across the state. These quantitative signals confirm qualitative
reports of constrained housing across the state. They suggest that common issues may drive
the problem across the state. Price signals show particularly tight housing markets in several
places that have seen relatively diversified economic growth and population growth over the last
decade, including Laramie, Sheridan, Cody, and Jackson. But housing also appears notably
constrained in counties where population centers have seen a decline in population over the last
decade, including Crook, Johnson, and Sublette counties. A key question is what can explain
this pattern across this state. As local, state, regional, and national response actions are
considered, it is essential to understand what issues cause the problem. Otherwise, response
actions can easily fail to address housing problems across the state, or even deepen problems.

The next section of this note summarizes findings on potential causes of an undersupply
of private housing development in the state. To end up with undersupplied housing means
that there must be constraints that prevent housing developers from building new housing or
otherwise expanding housing supply. Wyoming not only has low housing development but also
a low presence of housing developers. In fact, of the fifty largest home builders that operate in
the region, only one operates in Wyoming as of 2022 and that is a non-profit. The next section
of the housing note analyzes several possible constraints that residential home builders face in
the state. Developers ultimately build housing where they expect high returns. Although
Wyoming could be seen as a risky place to build given low population and a history of
boom-and-bust cycles, recent home price trends suggest there should be returns. Several
constraints could however create structurally high costs or limitations on the type of housing that
developers build. We test the following broad constraints to narrow down which costs or
limitations are most relevant to explaining low developer entry and expansion in Wyoming: (1)
regulations, (2) infrastructure, (3) land supply, and (4) material and construction costs.

Several statewide patterns emerge, though individual cities and towns will have more
unique issues and specific manifestations of constraints. As the next section will show,
regulations and infrastructure-related constraints appear to be most binding. Particular
regulations and infrastructure issues will vary by locality. Broadly speaking, there are two ways
that developers can expand housing supply — either by building upwards or by building out.
Neither process seems to be happening at a significant scale in relation to demand. Figures A.1
through A.3 in the Appendix show that dense, multi-family housing is low in key municipalities
— Casper, Sheridan, Riverton, and Jackson — and that population density is often lower in the
core of cities (including Cheyenne) than in comparator cities with similar population levels
across the country. One exception to this trend may be Laramie, which has unique aspects as a
college town. Regulations appear to be relatively more important in explaining the lack of
building up. Meanwhile, contrary to what one might expect, Wyoming’s low population and
abundant open space does not lend itself to the rapid outward expansion of housing
development in much of the state. Many population centers of Wyoming face constraints in
building outward due to land ownership (including federal ownership). This is reflected in
relatively high land prices, including for Laramie, Cody, Rock Springs, and Riverton based on
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available data. Infrastructure challenges appear more important for building out, with some
locations more physically constrained in their expansion in terms of land supply.

Testing Possible Constraints to Housing Development
(1) Regulations

Regulations on housing development come in various types and appear to constrain
housing growth in Wyoming. Across much of the United States, local regulations are seen as
a major barrier to increasing housing supply, particularly within cites. Relevant regulations
include zoning laws, not only on land use (i.e., agriculture, industrial, commercial, residential)
but also more detailed residential zoning rules including minimum lot size, height regulations,
parking regulations, etc. In a 2018 study, the Wyoming Planning Association (WYOPASS) found
that local zoning laws limited housing supply, by prohibiting smaller and denser homes. In
addition, a_2017 CATO Institute study analyzed how often land use or zoning laws are
challenged in state appellate courts. The results give a clear signal for how much homeowners
and residential builders are constrained by their regulatory environment. Wyoming ranks in
roughly the top third amongst US states in both land use and zoning regulation challenges (19th
and 16th respectively). Our further quantitative analysis confirms that local housing
developments are hitting up against local regulations and relaxing these regulations can allow
for more affordable housing.

Minimum lot sizes and restrictions on multi-family housing appear binding in many cities.
These are common regulations that can increase housing scarcity and housing costs by
prohibiting the development of housing that developers would be willing to build and residents
would be willing to live in. Such regulations often allow for only single family homes on large lots
or set other limits on what type of housing can be built. Although common, these can be highly
problematic if the market demands more dense housing than regulations allow. Using Wyoming
housing data, we find an unusually large amount of housing “bunching” at the minimum lot sizes
and housing type regulations for several cities, signaling that the market would demand smaller
lot sizes and more multi-family if they were allowed. Municipalities where we find this problem
particularly problematic are Sheridan, Cody, Gillette, and Rock Springs (Figure 5).

Low density city centers may also be the result of building height and parking
regulations. Other prohibitive zoning regulations can include height regulations and minimum
parking spaces. These are problems that will tend to more intensively affect the center of cities.
Height regulations can limit denser multifamily housing development through multi-story
apartment buildings and parking requirements can significantly impact the design of buildings
and therefore developer profitability. The low density of the core of cities in Wyoming (see
Appendix) suggests that some cities may be bumping up these constraints in central areas,
though locally-focused analysis would be required to understand causes. This pattern not only
affects the center of cities but puts pressure on housing prices throughout the city as people
who would choose to live in the center are forced to buy housing elsewhere (if they choose to
live in the city at all). WYOPASS identified parking regulations as problematic, requiring more
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parking spaces per family than the amount of cars that each family owned. Excessive parking
requirements also increase need for land and consequently decrease housing supply.

Figure 5: Distribution of Housing Lot Sizes with Local Regulatory Thresholds
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These regulations vary by city and planners typically have significant discretion to
change them, but they often face vocal local opposition. This is true not only for visible
regulatory changes (for example, loosening height limits) but also for the process of individual
parcel rezoning. Current state statute (protest petition laws) allows for owners of only 20% of
neighboring lands to prevent rezoning by raising the city council voting requirements from a
simple majority to a super majority. While this law allows local landowners to raise concerns, the
current specification allows a small number of landowners to derail housing development for the
larger public. For example, Cheyenne recently failed to zone land at Ridge Road and Holland
Court to allow for a high density apartment as requested by the developer. This is a clear
example of zoning binding a particular housing project that would have otherwise moved
forward.

(2) Infrastructure

Arterial infrastructure appears to be a relevant constraint to developing housing on new
land, while upgrading urban infrastructure may also constrain densification. Discussions
with developers and other stakeholders across the state indicated that developer-borne costs of
connecting land to existing infrastructure can be significant. Road infrastructure, water, sewer
and electricity connections are necessary inputs into housing development, particularly for new
subdivisions. Whether they are available or who covers the cost to provide them are crucial in
determining whether it is viable to upgrade available land for residential construction. Such
costs in Wyoming are usually paid by developers, which is not unique, but this does limit
margins and may undermine housing supply expansion in some markets. Moreover, due to
Wyoming’s harsh climate and need for resilient water and electricity service, the costs of some
infrastructure can be more expensive than in other states. In addition, as a city grows and
potentially densifies the requirements for the existing public infrastructure increase. These
upgrades (for example, water and sewer) are often relatively low cost in relation to their
benefits, but developers cannot upgrade bulk infrastructure of the city for individual projects and
are thus reliant on upgrades by the local government.

Water infrastructure is the most commonly raised constraint from widespread interviews.
Connections to the city water system limit how much housing can be supplied in new
developments within city agglomerations. While many homeowners in Wyoming rely on well
water and/or truck their own water from city-provided filling stations (for example, in Lander),
denser residential housing tends to require city water. Water connections require not only
infrastructure buildout but also water planning and allocation decisions. The public cost of
connections can run into jurisdictional issues that limit expansion as cities may bear the cost of
construction but not collect revenues through water use. This reportedly binds some housing
expansion, for example in Cheyenne. Additionally, water supply itself is limited in many parts of
the state or could become limited in the future. Residential expansion can significantly alter
water consumption, requiring updated water planning (for example, in Buffalo). Wyoming ranks
7th out of all US states in the water risk index of the World Resources Institute (2023), which is
mostly driven by low renewable surface and groundwater supplies. Though many cities in



Wyoming do not use their allotted water rights, water stress in the larger region and allocations
of the Colorado River water system could have far reaching implications in Wyoming.

There is a widespread need for improved water and sewer infrastructure in Wyoming.
This is evidenced by the 113 applications worth more than $225 million that municipalities
across Wyoming submitted for a water and sewer program of the American Rescue Plan Act
(ARPA).® While this is a very imperfect signal, it does show that there is a large need across the
state for improving water and sewage systems as 95 applications worth a total of $175 million
did not receive funding initially. These projects, which among others included sewer and water
pipeline projects, would improve the ability of places to absorb a larger housing supply. Locally,
cities and towns are organized around water districts, and within this system it is challenging to
plan, finance and execute larger water system upgrades and expansions. Some areas of
Wyoming have a notable advantage in their water systems and provide some indication of how
important the constraint is for others. The water system of Casper extends beyond its city limits
and thus facilitates a more cohesive and large labor market. This allowed for a more natural
expansion of housing that has contributed positively to lower housing and land prices in the
commuting zone of Casper (see Figures 1 and 2). This contrasts with the systems of Cheyenne
and other parts of the state.

Overall, infrastructure connectivity is an important cost contributor to housing expansion
and reduces Wyoming’s attractiveness to housing developers. Beyond water infrastructure,
developers also report problematic delays and costs in establishing electricity and gas
connections. Likewise road and telecommunications connectivity have important implications for
the purchase price of homes and thus developer returns. While water is likely the most binding
infrastructure challenge in most markets, other infrastructure disadvantages also add up across
the largely rural state. The extent to which the state or a municipality provides these public
goods or effectively subsidizes them therefore has significant implications for the decision of
residential real estate developers.

(3) Land Supply

Land availability itself is a relevant issue for housing supply in a few places. In addition to
the type of infrastructure buildout challenges discussed above, land supply itself can be
constrained. Land can be completely unavailable for housing expansion in practice due to
federal, state, and tribal land ownership. This is an obvious contributor to the housing
challenges of Jackson since 97% of the land area of Teton County is owned and managed by
the Federal Government, preventing the emergence of population centers in the county outside
of Jackson. It also is relevant to spatial planning in the presence of military bases, as in
Cheyenne. Land can also be constrained through the concentrated ownership of private
interests, whether these are railroad companies or wealthy individuals. The land market is far
from freely operating in Wyoming. Moreover, low property taxes disincentivize the sale of idle
land by private landowners. Finally, geographic features including mountains and rivers can also
dictate the spatial availability of land, costs, and exposure of areas to natural hazards.

% Applications came from cities, counties, special districts, and tribal governments.
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Higher than predicted land prices may signal land itself as a constraint for some markets.
Land supply constraints will vary by location and cost signals can be useful indications of where
such constraints may be binding. One way to measure the supply of land available for
residential construction is through its market price, which demonstrates the supply of land
relative to the demand for land. Figure 6 captures land prices in Wyoming relative to what would
be predicted based on population and income levels based on available data. This data comes
with some caveats: for example, it does not cover parcels greater than two acres in size, which
are very common in Wyoming. This provides an imperfect signal that land supply could be a
relevant constraint for some parts of the state such as Laramie, Rock Springs, Sheridan and
Riverton. However, land prices alone do not indicate that this is the defining problem for these
places, they are merely an initial signal and the data does not allow for assessment for many
other places.

Figure 6: City Land Values vs. Predicted Land Values
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Prevalence of vacant land is another check on this constraint. An analysis from Wyoming’s
parcel data reveals that the share of vacant residential land varies significantly across the state.
On one extreme is the City of Kemmerer, where 23% of its total area is vacant residential land
based on the data. On another extreme is Green River where only 0.3% of its total area is
vacant residential land. Most other cities do not exhibit such extreme patterns, but there are still
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large differences. For example, the same share is 3.5% for Cheyenne and 14.2% for Casper.
The larger supply of vacant residential housing in Casper reflects a less constrained housing
market. This also interacts with previously discussed infrastructure aspects, in that arterial
infrastructure that extends beyond the city center allows land that was not viable for residential
construction to become available for new subdivisions and home construction. Other areas that
show low vacancy rates are Powell (4.8%), Rawlins (5.8%), Sheridan (6.4%), Riverton (7.6%),
and Cody (8.2%).

Ultimately, physical land availability will be an issue for some places in Wyoming due to
specific local features, but this is not as widespread a challenge as regulations and
infrastructure. Jackson, Cody, and Rock Springs each may face land supply constraints that
are influenced by federal land as each have more than a third of their surrounding land within
one kilometer under federal ownership. Since each of these areas are experiencing growth, this
makes their other constraints that are more easily addressed, such as regulations in building in
and building up even more important. Meanwhile, high land prices for Laramie and Sheridan
cannot be explained by federal land, which is very limited in their surrounding areas. Therefore,
other issues that may be more addressable must affect building out as well as building in and
up. These may be regulatory or infrastructure-related or both.

(4) Material and Construction Costs

Despite a common contention that material and construction costs are a driver of the
housing problem across the state, these costs are a recent global problem rather than a
durable local problem for most of the state. An important component of housing
development costs is materials and labor. In qualitative interviews, costs of construction are a
commonly raised issue. The argument is that Wyoming’s remoteness makes it more costly for
developers to source materials and run their operations in Wyoming. However, a quantitative
analysis of these factors indicates that although material and labor costs have been globally
elevated since the pandemic, they have not proven more severe than expected in most parts of
Wyoming. Overall construction costs seem to be significantly below the U.S. average, and
residential construction wages were only above expectations in very few places in Wyoming
over the longer term, as we will show below.

Overall housing construction cost indices show relatively low costs across Wyoming
compared to the U.S. as a whole. While material and labor costs are very visible and have
increased amidst U.S. inflation, average costs of construction are below the U.S. average
across all places for which data is available from the RSMeans database. This database
provides a city cost index which compares the national average cost of a standardized
construction project to the cost of the same project in a specific location.* The overall cost
comparison of places in Wyoming ranges between 86.2% of the national average in Wheatland
and 89.9% in Rock Springs (Table 1). The detailed nature of this data allows for a breakup of

4 The RSMeans data is constructed by surveying manufacturers, dealers, distributors and contractors all
across the US to gather material and equipment costs. Labor costs are then based on trade-specific
wages.
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these costs into material and installation costs. Material costs are indeed slightly (but not
egregiously) above the U.S. average across most of Wyoming. This supports the hypothesis
that Wyoming’s remoteness may make it more costly for developers to source materials to
construct houses, though some of the highest indices in Wyoming are for cities on the 1-80
corridor. Meanwhile, material costs are offset by installation costs that are significantly below the
U.S. average. Installation costs include both labor and equipment rental costs. These
installation costs are at about 70% of the US average for most places in Wyoming. These
indicators signal that construction costs are not durably driving the housing problem in
Wyoming.

Table 1: Housing Construction Cost Index, 2020

City Materials Installation Overall
Casper 101.5 68.9 87.7
Cheyenne 101.1 72.7 89.1
Newcastle 99.6 71.1 87.5
Rawlins 102.0 71.5 89.1
Riverton 101.0 68.6 87.3
Rock Springs 103.4 71.4 89.9
Sheridan 102.5 70.2 88.8
Wheatland 100.3 67.1 86.2
Worland 99.7 70.7 87.5

Source: Gordian (2020)

A closer check confirms low relative installation costs across nearly all of the state over
the medium term, but with some exceptions. Figure 7 provides an additional check of wages
in the residential construction industry. The figure reflects residential construction wage levels
for each county after controlling for population and local income levels. Controlling for income
levels outside the industry is important because this reflects the purchasing power of home
buyers. The box plot reflects the range for all the years analyzed. For most counties, wages in
the industry tended to be lower than expected across years. The counties that saw higher
wages than expected were Big Horn, Crook, Johnson, Lincoln, Sublette, and Weston.
Interestingly, these are more rural parts of the state without larger population centers and many
of these counties do have higher than expected housing prices (see Figure 1). For these places
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construction costs may be a more relevant constraint, and local actions may be important.®
However for most of the state, and for all larger population centers, the fact that labor costs are
consistently below expectations in Wyoming indicates that this cannot be the factor explaining
why developers have not supplied housing in the state for which the demand seems to exist.

Figure 7: Residential Construction Wages in Wyoming’s Counties 2000 - 2020
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Implications for Policy and Response Actions

This note confirms that housing shortages are a significant and widespread economic
problem that warrants attention at the state and local level. The housing market in
Wyoming is undersupplying housing across the state, resulting in higher than necessary
housing costs to Wyomingites and undermining the state’s growth and diversification. Even
though housing shortages are widespread across the country, the problem appears even more
acute in Wyoming. This is occurring in Wyoming even though the state has low-density
population centers and lots of physical space. The lack of an adequate housing supply response
to persistently high housing prices indicates a market failure, which is intensified by Wyoming
having a small overall population and virtually no presence of leading national housing
developers. State-level policy and state and local response actions must target the main
constraints that undermine the entry of these developers and the expansion of Wyoming-based
housing developers.

5 For example, in places where the cost of constructing a house locally is high, public or private
procurement of modern manufactured housing may be helpful. This is a way that other remote, high-cost
towns in Colorado and elsewhere have addressed their needs.
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We find that regulatory restrictions on housing and arterial infrastructure hurdles are the
primary constraints and are common across the state. Thus, these are logical areas to
focus state-level policy changes and response actions. Despite Wyoming’s reputation as a
business-friendly and low-regulation state, there are intensive restrictions on what housing can
be built and where. These restrictions vary across cities and towns but appear to be outdated
versus market demand for housing. The immediate consequence of restrictions are higher
housing prices and fewer options for everyone. The longer-term consequences are forgone job
opportunities for generations of Wyomingites as businesses struggle to grow in the state due to
widespread worker shortages. Reducing building and zoning restrictions that do not serve public
health and safety needs would be an effectively cost-free policy response that would go a long
way to address housing challenges in many parts of the state. These actions must be taken at
the local level in many cases, but can be supported through state actions. Meanwhile, housing
development in Wyoming is also constrained by shortages in infrastructure to support private
housing development — particularly water infrastructure. This limits viable housing projects for
private developers. While this is a widespread problem, issues vary across the state. Casper
provides an example of how housing can expand more rapidly when infrastructure constraints
are less binding, given how its water system more readily services outlying areas than some
other Wyoming cities. Addressing infrastructure problems also requires local action, but unlike
regulatory action, this entails real costs. State-level actions and resources are thus especially
important in addressing these constraints.

Local regulations and infrastructure issues vary, and other local constraints may be
relevant. While this section elaborates on state-level implications, local details matter. The
regulatory space of various cities will differ and restrictions that are binding the densification of
the center of Cheyenne or Sheridan or Rock Springs will likely be different than restrictions that
matter for smaller population centers. Likewise, key infrastructure gaps will not only vary across
cities but within cities. For some parts of the state, there are especially difficult challenges to
building housing outward. In most cases, this implies that more attention is needed in building
within the existing city, densifying parts of the city, and allowing for a natural evolution of housing
options. However, some cities, for example Laramie may be able to identify solutions to building
out and building up through addressing not just density regulations but the process of how
zoning decisions are reviewed and decided. Although the cost of constructing houses
themselves is not binding for much of Wyoming, labor and total costs might be a key obstacle
for some of Wyoming’s most rural counties. Manufactured housing may be a promising
opportunity for these communities because it offers lower building costs. State-level actions can
help to enable local problem solving on housing across all of these areas.

Relevant Actions for Regulatory Problems

State Level Actions

e Revisit Protest Petition laws. Current state laws specify that proposed zoning changes
can be blocked if at least 20% of residents within a few hundred feet of the site in
question respond to a mailed notification of re-zoning by indicating their disapproval.
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Following this denial, a supermajority of the local council is required to pass the zoning
changes in question. This is a clear and significant barrier to housing development in
Wyoming. There is also an argument that these laws are veto-cratic rather than
democratic, as they only respond to the desires of a slim share of citizens (20%) within
an already slim share of an overall community (just those within a few hundred feet);
especially so when the entire community already democratically votes in councilors who
make re-zoning decisions in many capacities. Several states with protest petition laws
have outright removed them for these reasons. We suggest revisiting these laws.

Revisit extraterritorial jurisdiction for Wyoming cities. State statute used to give
Wyoming cities a significant degree of jurisdiction beyond their formal boundaries (for
example with regard to zoning, infrastructure, and health laws) to facilitate expansion as
the city grows by annexing the land around it. These laws were repealed and weakened
over time due to concerns about city over-reach and a lack of democratic representation
of those living just beyond the city boundaries with regard to the city’s decisions.
However, these changes hobble the ability of cities to grow outwards, and particularly
make development around a city’s boundaries contentious and difficult. Wyoming should
consider revisiting extraterritorial jurisdiction in a way that allows city expansion and also
democratic representation.

Consider Front-Loading Public Hearings. Having public hearings at multiple stages of
the approval process for individual housing projects contributes to bureaucratic delays,
high costs and low efficiency in housing construction. It also increases elements of
veto-cracy rather than democracy in the housing construction process, as having many
different public hearings for individual housing projects encourages responses from
individuals who are narrowly concerned about specific projects rather than the public as
a whole. Wyoming should consider inviting significantly more public commentary all at
once earlier in the planning process, namely when communities design their
forward-looking growth plans and zoning laws; and have this serve as a replacement for
the many public hearings later in the approval processes for individual projects.

Consider incentivizing local governments to deregulate housing density
restrictions. While Wyoming is a low-regulation state in most respects, its regulations
concerning housing density are relatively strict. Regulations of minimum lot sizes, for
example, are creating blockages in the housing market throughout many parts of the
state. In contrast, France — hardly a country known for low regulatory burdens — in fact
deregulated in 2013 to remove minimum lot sizes nationwide. The state government
should consider providing incentives to local governments to remove regulatory barriers
concerning minimum lot sizes, building heights, minimum parking spaces, and more.
This could be executed by creating a template of deregulated zoning laws, and providing
fiscal support toward infrastructure cost upgrades that come with densifying for
communities that adopt such changes. These changes would allow for market forces to
work more freely in Wyoming’s housing development. By allowing housing construction
upwards rather than only outwards, this would also combat urban sprawl and protect
surrounding open spaces.
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Local Level Actions

Deregulation of housing density restrictions targeted at local issues. Local
decision-makers should review existing regulations on zoning and restrictions related to
lot size, housing type, parking regulations, floor area ratios, etc. Local leaders must also
conduct public outreach to make clear the costs of maintaining restrictions on everyone
through lesser lower choice, higher costs, pressures to build the city outward into
surrounding lands, and ultimately lost opportunities for future growth, jobs and economic
resilience.

Relevant Actions for Infrastructure Problems and Other Costs

State Level Actions

Facilitate local access to and/or create state infrastructure funds. Inadequate water
and sewage infrastructure is a particular constraint to housing development in Wyoming,
and many requests to fund upgrades to water infrastructure go unapproved. Wyoming
may want to consider creating a state fund dedicated to municipal infrastructure, and as
part of efforts to facilitate grant applications throughout the state ensure that local
communities obtain better access to water infrastructure grants in particular. There are
various ways to design state-level funds and some designs and architectures could
directly support local funds with the flexibility to respond to local needs.

Provide technical support for local governments to identify housing infrastructure
gaps. Before infrastructure projects themselves can be funded, gaps must be identified.
The state can play a role funding technical teams to help to identify infrastructure gaps
and plan solutions. This can help to address backlogs in long-term infrastructure
planning and also help to align regional infrastructure planning and strategies.

Local Level Actions

Local planners must continuously identify key infrastructure needs to enable
private development. Water planning is a key need for many regions, but cities may
also have other particular infrastructure gaps. Some improvements can be locally funded
through local revenues, but cities and regions can also create more forward-looking
financial tools to subsidize the infrastructural costs of more housing. One approach that
is being used in Wyoming and beyond is the development of a trust fund for housing.
This fund can be initially capitalized through various means, including land sales or
returns on property holdings. It can then subsidize or fully cover the cost of
infrastructure. Where possible, it can be structured to effectively take an equity stake in
its investments. For example, when investing in an arterial road, which will increase the
property values of newly connected properties, it can collect returns on that increased
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property value. The fund could also partner in mixed use urban development projects
with private developers and recycle returns into the fund.

e Purchase of manufactured housing. Where appropriate, local governments can
purchase manufactured housing to meet local housing needs and supply affordable
low-income housing. This is most relevant for the most rural parts of the state, where the
cost of housing construction on site can be problematically high, but this is not a
systemic solution in larger and growing labor markets.

Leveraging Regional and Federal Support

In December 2022, the Western Governors’ Association released Policy Resolution 2023-04:
‘Housing is Foundational to the Success of the West”. The Resolution touches on common
points of agreement with this note, namely the importance of workforce housing for economic
growth. The solution set proposed covers a wide variety of solutions, ranging from the likely
ineffective, to the useful but non-transformational, to the fundamental. The least effective
programs for the nature of the problem in Wyoming are those that subsidize demand rather than
support new construction, such as the Private Activity Bonds financing, since demand is already
high. Other useful initiatives, although they do not necessarily address constraints to housing
supply, include lessening the red tape around federal housing programs. The most useful
initiatives suggested from the Resolution center around channeling federal funding needs to
flexible spending options at the local and state level, notably increasing federal allocation for
state-level housing trust funds as well as increasing flexibility in Community Development Block
Grant funds. Using the findings of this note and ongoing work by various local and housing task
forces across the state, Wyoming could lead a push to build on this regional call to action.

Table 2: State and Federal Funding Streams Relevant for Housing-Related Infrastructure

Sponsoring
Name Description/Summary Agency or
Organization

State or
Federal

Assists low- and very-low-income applicants

obtain decent, safe and sanitary housing in

eligible rural areas by providing payment

assistance to increase an applicant’s USDA Federal
repayment ability. Payment assistance is a

Single Family Housing
Direct Home Loans or
Section 502 Direct Loan

Program type of subsidy that reduces the mortgage
payment for a short time.
Wyoming
Low Income Housing Tax Tax credit financing available for Community
Credit Program development of affordable multifamily units. Development
Authority
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Community Development
Block Grant

On-Farm Labor Housing
Loans

Multifamily Housing
Rental Assistance

Mutual Self-Help Housing
Technical Assistance
Grants

Single Family Housing
Repair Loans & Grants

Business Ready
Communities (BRC)

Mineral Royalty Grant
(MRG)

Clean Water State
Revolving Fund

Grants available to local governments for

housing and infrastructure development to
benefit Low to Moderate Income persons,

elimination of slum & blight areas and

urgent need.

The USDA offers loans at a 1% per annum
interest rate to farming-related businesses
to build new housing or rehabilitate previous
housing developments that have become
unlivable. The tenants must be farm
laborers, meaning this grant aims to
stimulate the agricultural industry by offering
its workers an ideal housing situation, which
is hard to come by for people in this trade.

The USDA offers funds to owners of
multifamily housing developments so that
they can help low-income tenants pay their
rent and utilities. More specifically, the
RentalAssistance Program ensures tenants
will not have to pay more than 30% of their
income for housing costs.

The USDA's Rural Development department
provides grants to non-profit organizations
to fund residential construction projects
where residents team up with construction
professionals to build houses. This allows
low-income families to help construct their
own homes, all while taking pride in helping
other families do the same, fostering a
stronger sense of community in rural areas.

The Rural Development branch of the
USDA offers loans and grants to
low-income and elderly homeowners to
make improvements or repairs on their
property. Designated loans are for
modernizing, restoring, enhancing, or
removing safety/health hazards from a
property. Awarded grants are for eliminating
health and safety hazards.

Publicly-owned infrastructure program (also
has planning grants available).

To provide an essential public service.

Sanitary sewer treatment and collection;
storm water control; landfill water pollution

Wyoming
Community
Development
Authority

USDA

USDA - Rural
Development

USDA - Rural
Development

USDA - Rural
Development

WBC

SLIB

SLIB

Federal
HUD

Federal

Federal

Federal

Federal

State

State

State
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(CWSRF)

Drinking Water State
Revolving Fund
(DWSRF)

Home Investment
Partnerships Program
(HOME)

Housing Trust Fund

control; and other water pollution control
projects.

Drinking water systems, including source
protection; treatment plants; storage tanks;
transmission and distribution lines; and
other drinking water related projects.

The HOME Investment Partnerships

Program (HOME) provides formula grants to
states and localities that communities use -

often in partnership with local nonprofit

groups - to fund a wide range of activities HUD
including building, buying, and/or

rehabilitating affordable housing for rent or
homeownership or providing direct rental
assistance to low-income people.

The Housing Trust Fund (HTF) provides
grants to states to produce and preserve
affordable housing for extremely low- and
very low-income households.

SLIB

HUD

State

Federal

Federal
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Appendix

Figure A.1. Population Density vs Distance to City Center in Wyoming Towns vs.

Comparators.

The following graphs were constructed using high-resolution population density data covering

30 meter by 30 meter cells for the entire US, from Meta. City center locations were determined

by finding the area with the greatest concentration of businesses, informed by microdata from

Dun & Bradstreet.

Population per Sq Km

Population per Sq Km

2000

1750

1500

-
[~}
u
=]

1000

~
a
=]

500

250

1750

1500

1250

b
=)
=]
S

vy
=)

500

250

Cheyenne, Wyoming: City Density vs. Peers

—— Cheyenne, Wyoming
- Flagstaff, Arizona

Kokomo, Indiana

- Dubuque, lowa
- Carson City, Nevada

0‘0 2‘5 SIO 7'5 10'0 12',5 15'.0
Distance from City Center (km)

Casper, Wyoming: City Density vs. Peers

17'.5 Zd 0

Casper, Wyoming

- Columbus, Indiana

Manhattan, Kansas

- Bozeman, Montana

= Carson City, Nevada

= Victoria, Texas

- Sheboygan, Wisconsin

0.0 25 5.0 75 10.0 125 15.0
Distance from City Center (km)

21



Population per Sq Km

Population per Sq Km

1400

1200

1
g

2
S

200

1400

1200

1000

2
t=)

=3
=

400

200

Laramie, Wyoming: City Density vs. Peers

= Laramie, Wyoming
=== Mason City, lowa

<<= Marshalitown, lowa
-==- Greenville, Mississippi
=== Kearney, Nebraska
=== Carlsbad, New Mexico
=== Big Spring, Texas

T T T
0.0 25 50 75 100 125 150 175 200
Distance from City Center (km)

Gillette, Wyoming: City Density vs. Peers

— Gillette, Wyoming
=== Paragould, Arkansas
=== Hopkinsville, Kentucky
=== Oxford, Mississippi
=== Pahrump, Nevada

=== Hobbs, New Mexico
=== Clovis, New Mexico
=== Nacogdoches, Texas
~=~ Del Rio, Texas

0.0 25 5?0 7.’5 16.0 12‘.5 15r.0 175 200
Distance from City Center (km)

22



Sheridan, Wyoming: City Density vs. Peers
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Figure A.2. Example Population Density Maps.
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Log Population by Grid Cell for Dubuque, lowa; Population 92,695
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Figure A.3. Share of Housing Units in Multi-Family Structures.

Actual Density Percent (2015 - 2019)
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