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STATE OF CALIFORNIA — NATURAL RESOURCES AGENCY EDMUND G. BROWN JR., Governor

CALIFORNIA ENERGY COMMISSION

1516 NINTH STREET
SACRAMENTO, CA 95814-5512
Www.energy.ca.gov

The Energy Commission is currently soliciting ideas and stakeholder input for the 2018 — 2020
EPIC Triennial Investment Plan. For those that would like to submit an idea for consideration in
the 2018-2020 EPIC Triennial Plan, we ask that you complete the form below. Submittals are
due by 5:00 p.m. on February 10, 2017.

Part 1. Initiative Description and Purpose:
1. Please provide a brief description of the proposed initiative:

This initiative will focus on IEQ as a critical enabling technology for the state to achieve its objectives of zero net energy new buildings and
deep reductions in energy use of existing buildings. Energy efficiency standards for new and existing buildings must comply with the
California Environmental Quality Act by considering potential impacts on human health and safety, and by mitigating any significant adverse
impacts. This requirement is recognized to apply to indoor environmental quality (IEQ) including air quality, thermal comfort, noise, and
lighting. In addition to the regulatory requirement that building standards may not adversely impact IEQ, there is quantifiable economic value
in improving the health, safety, and productivity of building occupants through IEQ. There is also a growing recognition that IEQ
improvements are an important motivating factor for building owners to undertake retrofits that include energy efficiency upgrades. Providing
guidance on how to achieve synergistic IEQ and energy improvements and documenting the health and productivity benefits will be a
powerful tool in state efforts to dramatically expand retrofit activities to meet the goal of doubling energy efficiency savings from existing
buildings by 2030.

This proposed initiative will identify linkages between building energy efficiency measures and impacts on IEQ and develop a set of
evaluation tools and metrics to enable consistent and comprehensive assessments of of building retrofits and proposed changes to Title 24
standards. This initiative will enable healthy low-energy buildings to demonstrate their benefits related to IEQ, which will motivate adoption of
energy efficient technologies in new and existing buildings. The initiative will set IEQ metrics that can be used in benchmarking buildings,
which may involve studies to collect IEQ data from a representative building stocks. The valuation of IEQ would allow for comparisons of
different technologies in terms of their overall benefits to Californians. For example, Title 24 can compare the impacts on IEQ and energy
savings from various air cleaning approaches in complement to ventilation in new and existing buildings.

2. What technical and/or market barriers would the proposed initiative help overcome? For scientific
analysis and tools, what knowledge gaps would the proposed initiative help fill?

There are substantial challenges to assessing IEQ because of the large number of relevant
variables concerning indoor air quality, thermal comfort, noise, and lighting. Many of the relevant
IEQ variables may have complex interacting relationships affecting the overall evaluation. While
many zero net energy building and energy retrofit projects have considered some aspects of IEQ
(e.g., comparison of changes in indoor air pollutant concentrations with respect to health
guidelines, occupant satisfaction with thermal comfort using ASHRAE standards), evaluation of
potential impacts and benefit valuations are limited to an incomplete set of IEQ parameters, and
evaluation methodologies varied from project to project, complicating any attempts to determine
aggregate value. This initiative would fill the knowledge gap that energy efficiency standards in
California are required to consider - how changes in standards would affect IEQ and consequently
human health. The definition of IEQ metrics and a set of practical assessment methods that would
enable gathering of information from a wide range of residential and commercial buildings is
needed in order for energy efficiency standards and programs to evaluate their IEQ impacts.




Part 2. Benefits and Impacts
3. If this initiative is successful, either fully or partially, what would be the expected impact?
Who are the primary users and/or beneficiaries?

This initiative would benefits all California living and working in new and existing residential and commercial
buildings. For California, the economic impacts of indoor air quality on health and productivity alone have
been estimated to be at least $45 billion per year. About $11 billion of the total impact was attributed to
health impacts from indoor air pollutant other than environmental tobacco smoke, and about $9 billion was
attributed to lost productivity in office workers and teachers. This initiative would enable energy efficiency
standards and programs to better select technologies with IEQ co-benefits, and therefore reduce the
economic impacts from poor IEQ on Californians. A study that surveyed building commissioning projects
found that the desire to ensure or improve thermal comfort and indoor air quality are also main drivers for
commissioning, aside from energy savings. Data from homeowner valuation of weatherization and
EnergySTAR new homes program, and also from studies of green and high performance commercial
properties, suggest that the valuation of good IEQ often outweigh the energy savings. Therefore, this
initiative by demonstrating large co-benefits from improved IEQ is expected to motivate building occupants,
owners, and designers to adopt energy efficiency technologies. This is critical to reach California’s goal of
achieving deep energy savings in a significant percentage of existing buildings.

4. Describe what quantitative or qualitative metrics or indicators would be used to evaluate
the impacts of the proposed initiative:

The proposed set of IEQ evaluation tools from this initiative can be applied to assess
impacts from changes in Title 24 in the next update cycle and in designing programs to
incentivize and improve the value of retrofits. Findings from this assessment will inform the
Commission on changes with substantial co-benefits in comparison with others that do
not. This information can be used by the Commission to set Title 24 standards and
implement building retrofit programs to benefit Californians by improving IEQ while
achieving the overall energy saving objectives. The gathering of IEQ data for
benchmarking and the assimilation of information linking energy efficiency measures to
IEQ impacts would generate scientific knowledge that energy efficiency programs can rely
on to identify key opportunities to improve IEQ while performing energy retrofits.




5. Please provide a list of peer-reviewed references that support the responses for questions 3
and 4. Proposed initiatives that include peer-reviewed references will be given stronger
consideration.

California Air Resources Board (ARB), July 2005. The Report to the California Legislature: Indoor Air Pollution in California, Chapter 3. Estimates in Year 2000 dollars
and population. http://www.arb.ca.gov/research/indoor/ab1173/rpt0705.pdf.

Conant D, 2009. Evaluation of the Massachusetts New Homes with ENERGY STAR® Program, 2008 Findings and Analysis, Final Report. Nexus Market Research.
http://www.env.state.ma.us/dpu/docs/electric/09-64/12409nstrd2aa.pdf.

Finch P, 2014. Energy Efficiency & Financial Performance: A Review of Studies in the Market. US Department of Energy and Waypoint.
https://betterbuildingssolutioncenter.energy.gov/sites/default/files/attachments/Energy%20Efficiency%20and%20Financial%20Performance_12_2015.pdf

Fisk WJ, Black D, and Brunner G (2011). "Benefits and costs of improved IEQ in US offices." Indoor Air 21(5): 357-367.

Mills E. (2009). Building Commissioning: A Golden Opportunity for Reducing Energy Costs and Greenhouse Gas Emissions. Report for Public Interest Energy Research
(PIER). California Energy Commission. Sacramento, CA

http://cx.Ibl.gov/documents/2009-assessment/Ibnl-cx-cost-benefit.pdf

Schweitzer M and Tonn B, 2002.Nonenergy Benefits From the Weatherization Assistance Program: A Summary of Findings From the Recent Literature. ORNL/CON-484.
http://weatherization.ornl.gov/pdfs/ORNL_CON-484.pdf.

Tonn B et al. 2014. Weatherization Works - Summary of Findings from the Retrospective Evaluation of the Department of Energy’s Weatherization Assistance Program.
Oak Ridge National Laboratory ORNL/TM-2014/338. September 2014. https://energy.gov/sites/prod/files/2015/09/f26/weatherization-works-retrospective-evaluation.pdf

Tonn B et al. 2014. Weatherization Works Il - Summary of Findings from the ARRA Period Evaluation of the Department of Energy’s Weatherization Assistance Program.
Oak Ridge National Laboratory ORNL/TM-2015/139. July 2015. https://energy.gov/sites/prod/files/2015/09/f26/weatherization-works-II-ARRA-period-eval.pdf

6. (For technologies only) What competitive advantages does the proposed technology
solution have over current benchmark technologies? If the technology is beyond the
prototype stage, what strategies do you suggest to bring to scale?

Currently there is no comprehensive and systematic evaluation of IEQ for projects that
aim to improve energy efficiency in new and existing buildings. Existing green building
rating or labeling systems are limited in scope in terms of the IEQ variables and/or building
types or applications that they considered. There is lack of data on IEQ in a wide range of
building types and sizes to support benchmarking of IEQ. This initiative will generate the
data and knowledge needed to evaluate impacts on IEQ from energy efficiency standards
and programs. It will enable valuation of IEQ that is currently not possible to do in a
consistent way for the many energy efficiency measures that may have potential impacts
on IEQ. This initiative aims to develop a set of evaluation tools that will be made publicly
available for all energy efficiency programs to utilize in their selection of
measures/approaches that would save energy and improve IEQ.




Part 3. Connection to Energy Commission’s EPIC Framework

Energy Commission staff have developed a draft strategic framework to guide the CEC's
planning and implementation of EPIC across triennial investment cycles. One of the objectives
of the draft strategic framework is to communicate a consistent set of priorities for organizing
current and future EPIC investments.

7. Please indicate which of the following strategic framework themes you feel the proposed
initiative best fits within:

Advance Technology Solutions for Deep Energy Savings in Building and Facilities
Accelerate Widespread Customer Adoption of Distributed Energy Resources
Increase System Flexibility from Low-Carbon Resources

Increase the Cost-Competiveness of Renewable Generation

Create a Statewide Ecosystem for Incubating New Energy Innovations
Maximize Synergies in the Water-Energy-Food Nexus

Develop Tools and Analysis to Inform Energy Policy and Planning Decisions
Catalyze Clean Energy Investments in California’s Underrepresented and
Disadvantaged Communities

If Other, Please Specify
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