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Thermal Energy Networks (TENs):
Workforce Implications & Job Growth Briefing

Note:
This overview has been prepared by International Ground Source Heat Pump Association
(IGSHPA) https://igshpa.org

Executive Summary

Thermal Energy Networks (TENs)—shared, neighborhood-scale systems that deliver
heating and cooling using geothermal and other low-carbon thermal resources—represent
a high-quality, infrastructure-scale job creation opportunity aligned with gas system
transition, building electrification, and climate goals. Evidence from federal and
independent analyses shows that TEN deployment can support tens of thousands of
near-term jobs and hundreds of thousands of long-term careers, particularly in
construction, skilled trades, and utility operations, while retaining much of the existing gas

utility workforce skill base. [energy.gov], [energy.gov

Why TENs Matter for the Workforce
1. Labor-Intensive, Place-Based Infrastructure

TENSs require:

Underground piping and excavation

Central plant construction

Building-level retrofits

Ongoing operations and maintenance

This makes them more labor-intensive per dollar invested than many centralized energy
resources and inherently local, supporting long-term, hon-exportable jobs for multiple
professions. [ilr.cornell.edul, [buildingdecarb.org]

Job Growth Projections Relevant to TENs

Geothermal & District Energy
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e The U.S. Department of Energy estimates the geothermal sector could support up
to ~262,000 gross jobs by 2050, including geothermal heating and cooling
applications such as district systems and thermal networks. [energy.gov]

e U.S. geothermal capacity grew 8% from 2020-2024, and policy support for
geothermal district heating is expanding across multiple states, reinforcing
near- and mid-term labor demand. [nlr.gov], [climatepol...hboard.org]

e The U.S. DOE Technical Report: DE-EE000297: National Certification for the
Geothermal Heat Pump Industry (2013) identified fourteen (14) qualifications for
individual disciplines relevant to the design, installation, commissioning,
operation and maintenance of a ground source heat pump systems. The report also
identified the need for a Education, Training and Certifications which the
International Ground Source Heat Pump Association ( https://igshpa.org/training-

certification/ ) have developed based upon this report recommendation.
(https://www.osti.gov/biblio/1116539 )

Building Electrification & Heat Pumps

e« National modeling shows ~1.1 million direct jobs by 2035 from widespread
building electrification, with over 3 million total jobs economy-wide when indirect
effects are included. [a-us.storyblok.com], [rewiringamerica.org]

¢ Fastest-growing roles include HVAC technicians, plumbers, electricians,
construction laborers, and energy auditors—all core to TEN deployment and
customer connections. [a-us.storyblok.com]

Energy Efficiency & Construction

e Installation and construction occupations are projected to see the largest increase
in demand through 2030 within the energy efficiency and building decarbonization
workforce. [buildingdecarb.org]

e Clean energy employment grew 12.8% from 2020-2023, adding ~400,000 jobs, with
building-related work representing the largest share. [energy.gov]

Workforce Alighment with Utilities

Skill Transfer from Gas Utilities

TENSs closely match existing utility competencies:
e Pipefitting and trenching
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¢ System planning and asset management
e Customer service and metering
¢ Dispatch, maintenance, and emergency response

Multiple analyses identify TENs as a credible pathway for gas utility workforce retention
and retraining, reducing disruption while avoiding new long-lived gas investments.

[ilr.cornell.edu], [ny-geo.org

Equity, Quality, and Workforce Standards
e Recent state TEN legislation increasingly includes:
o Workforce training and reporting requirements
o Prevailing wage or labor standards

o Equity and affordability provisions
[climatepol...hboard.org], [ny-geo.org]

e Labor and academic studies emphasize that TENs can support high-quality,
union-alighed jobs when paired with clear utility ownership models and public
oversight. [ilr.cornell.edu]

Policy & Utility Action Levers
Policymakers and utilities can accelerate workforce benefits by:
1. Authorizing TENs as non-pipeline alternatives in utility planning.

2. Funding pilot projects tied to workforce tracking and training certification
programs.

3. Aligning TEN deployment with registered apprenticeships and utility retraining and
certification programs.

4. Requiring job quality and local hiring metrics in TEN approvals.

5. Coordinating TEN rollout with gas system retirement schedules.
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Bottom Line

Thermal Energy Networks are not only a decarbonization tool—they are a durable
workforce strategy. When deployed at scale, TENs can anchor a multi-decade pipeline

of skilled, local jobs, leverage existing utility expertise, and deliver equitable economic
benefits alongside emissions reductions
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